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Beleucidm, se-lh'si-de 
Selous, se-15 
Semele, sem'e-le 
Semlnoles, sem'i-ndlz 
Semiramis, se-mi'ra-mis 
Semiretchensk, se • ml - re • 

chensk' 

Semitic, se-mitlk 
SemnopithecuB, sem • nd • pi - 
thdlcus 

Semolina, se-mo-irna 
Sempach, zom'pah 
Seneca, sen c'ka 
Senegal, sen'e-ggl 
Seneschal, sen'e-shal 
Senlis, sah-les 
Sennaar, sen-ftr' 

Sennacherib, sen-nak' e-rib 
Senones, sen'o-nez 
Sens, skfiz 
Seoul, sd-pV 
Sepia, se'pi-a 

Septuagesinia, sep-tu-a-jes'i- 
ma 

Septuagint, sep'td-ajint 
Sepulveda, sa-piil'va-da 
Sequoia, se-kwoi'a 
Seraglio, sc-raryd 
Seraing, s6-rah 
Serajevo, se-rft-ya'vo 
Serampore, se-ram-pdF 
Serapeum, se-ra-pe'uni 
Serapion, se-ra'pi-on 
Serapis, se-ra'pis 
Soraskier, se-ras'ker 
Serena, se-ra'nk 
Seres, sa'res 
Sereth, se-ret' 

Ser^pe, ser-zhe'pa 
Serlema, se-ri-d'ma 
Seringapatam, se-ring-a-pa- 
tam' 

SeriphoB, se-re'fos 
Serpukhov, ser'pu-feof 
Serpula, ser'pu-la 
Serranus, ser-ra'nus 
SertoriuB, ser-td'ri-us 
Sertularia, ser-td-la'ri-a 
Servetus, sor-ve'tus 
Sesame, ses'a-me 
Sesamum, ses'a-mum 
Sesostris, se-sos'tris 
Sestetto, ses-tet'to 
Setif, se-tif ' 

Setubal, se-toHDal 
Sevastopol, se-vfts-td'pol 
Severe, se-va'rd 
Severus, se-ve'rus 
Sdvlgnd, sa-v6n-ya 
Seville, Sp. Sevilla; se-vil', 
se-veryft 
Sdvre, savr 
Sdvres, savr 
Sdvres, Deu^ dd savr 
Sewage^ sh^aj 
Seward, su'ard 
Sewellel, se-wel'el 
Sextus ibupiriouB, em-pi'rl- 
kus 

Seychelles, sk-sheF 
Seymour, sd'mor 
Seyne, s&n 
Sforza, sfor'tsli 
Shaftesbury, shkfts'be-ri 
Shagreen, sha>grdn' 
Shahjehanpur, Bha<Je-hlin'- 
pbr 


Shairp, sharp 

Shakspere, Shakespeare, &c., 
shak^Bpdr 
Shallot, sha-lot' 

Shamanism, sha'man-izm 
Shamyl, shamll 
Shanghai, shang-hF 
Shapinshay, shapln-sha 
Sheboygan, she-noi'gan 
Shechinah, shd-kl^nk 
Sheik, shek or shak 
Shell, shel 
Shekel, shek'el 
Shemakha, she-mk-^a' 
Shenandoah, shen-an-dd'k 
Shense, shen-se 
Sherif, she-ref 
Sheriff, she'rif 
Shiites, shuts 
Shikarpur, shik-kr-pdr' 
Shikoku, shi-kd'ku 
Shiloh, shild 
Shimoga, Bhi-md'gii 
Shimouoseki, Bhi-md-nd-sek'i 
Shiraz, shi-rUz' 

Shird, she'ra 
Sholapur, shd-la-pdr' 
Shoshone, shd-shd-ne' 
Shoshong, sho-shong' 
Shrewsbury, shrdz'be-ri 
Shujabad, Bhd-Ja-bfid' 
Shusha, shd-sha' 

Shuster, shus'tdr 
Siam, sl-am' 

Sibsagar, seb-sk'gar 
Sibyl, Bib'il 
Sicard, se-kttr 
Sickingen, sik'ing-en 
Sicyon, sis'i-on 
SiebeubUrgen,ze'ben-bUr-gen 
Siebengebirge, z6'ben-ge-bir- 

Siedlce, syed'l-tse 
Siegen, zd'gen 

Siemens, se^menz or ze'menz 
Siena, si-a'nk 
Sienna, si-en'na 
Sieradz, sya'radz 
Sierra Leone, si-er'rtl le-d'iie 
Sierra Morena, sl-er'rH md- 
ra'na 

Sierra Nevada. si-er'rU ne- 
vft'dft 

Sieyds, sd-yas 
Sigillaiia, siJ-iMa'ri-a 
Sigismund, sij'is-mund; Oer. 

pron. zdgis-munt 
Signorelli, sen-yd-relle 
Sigourney, sig'ur-ni 
Siguenza, Bi-gu-en'th& 

Sikhs, siks 
Sikino, sikl-nd 
Silchar, sil-chftr' 

Silene, si-Id^nd 
SilenuB, sMd'nus 
Silesia, si-ld'sl-a 
Silhet, Sylhet, sil-het' 
Silhouette, sil-u-et' 

Silica, sil'i-ka 
Silistria, si-lis'tri-a 
Silures, si-lh'rdz 
Simbirsk, sim-birsk' 

Simeon, sim'd-on 
Simferopol, sim-fe-rd'pol 
Simoda, sl-md'dlL 
Simois, sim'o-is 
Simon (JulesX id-mdli 


Simonides, Bi-mon'i-dez 
Simonoseki, si-mon-o-sek'i 
Simoom, si-indm' 

Simplon, sah-pldh 
Sinai, sima 
Sinaloa, se-ntt-ld'H 
Sinclair, Bing'kldr 
Si-ngan-foo, se-ngun fd' 
Sinigaglia, se-ne-giil yH 
Sinope, Bi-nd'pe 
Sion, sd-dh 
Siout, sd-bt' 

Sioux, so 

Slphonophora, si-fon-oro-ra 
Sipunculus, si-i)ung'ku-luH 
Sirajganj, si-raj-ganj 
Sirenia, si-re'ni-a 
Sirohi, si-rd'hi 
Sirsa, sir-sh' 

Sisal, Bi-sal' 

Sismondi, sis-inon'de 
Sistova, sis'to-vft 
Sisyphus, ais'i-fus 
Sitapur, 

Sivas. Bd-vks' 

Sivatherium, si-va-the'ri-um 
Skeat, Bket 
SkiathOB, Bkd'a-thos 
Skibbereen, skib-e-ren' 

Skien, ske'en 
Bkopelos, Bkop'e-loB 
Skua, Bku'a 
Sleaford, Bld'ford 
Slieven, sld'ven 
Sligo, Bli'gd 
Slough, sluu 
Smethwick, smeth'Ik 
Smilacese, smi-la'se-e 
Smolensk, smo-lensk' 
Sneehatten, ana'hat-n 
Sneek, Buak 
SocinuB, Bd-aFnuB 
Socorro, si^-kor'rd 
Socotra, ed-kd'tra 
Socrates, sok’ra-tez 
Sodoma, sod'o-rnii 
Soest, zdst 
Sofala, Bd-fa'm 
Sofia, sd'fl-a 

Sogncfjord, Bog'ue-fyord 
Sohar, Bd-h&r' 

Soignies, swa-nyd 
SoiMons, Bwft-Boii 
Sokoto, 8ok'o-td 
Solanacete, sd la-na'se-e 
Solanine, sdla-nin 
Solenhofen, zdlen-hd>fn 
Solent, Bdlent 
Solesmes, so-lani 
Soleure, so-ldr (long) 
Solfatara, sol-fa-tft^ 
Solfe^, Bol-fed'jd 
Solferino, Bol-fe-rd1id 
Solidungula, BO-lid-ung'gfi-la 
Solingen, zdllng-en 
Solothum, Boro-tum 
Solyman, BoM-rokn' 
Sombrerete, 8om*bre-ra'ta 
Sombrero, aom-br&'rd 
Somers, Bum'drz 
SomervWe, Bom'dr-vil 
Somme, som 
Somnath, 8om*nftt' 

Sonata, Bd-n&'ta 
Sonderburg, zon'der-burk 
SondershauBon, zou'derz- 
hou-zn 


Sonneberg, zon'nd-berk 
Sonnenburg, zon'en-burA 
Sonora, sd-nd^rft 
Sonsonate, Bon-ao-nft'ta 
Sophocles, Bof o-kldz 
Soracte, so-rak'td 
Sorata, sd-rk'tft 
Sorau, zd'rou 
Sorbonne, sor-bon 
Sorel, Bd-rel' 

SoreBina, sd-re-se'nfi 
Sorghum, sor'gum 
Soria, Bd're-tt 

SottevUle-les-Rouen, 8ot>vdl- 
la-rb-ah 
Soubiae, sd-bdz 
Soudan, sd-dftn' 

Sdul, Bd-uV 
Soult, Bdlt 
Soumy, Bd'me 
Sourabaya, Bd-rfi-bllt 
Sourakarta, sd-rk-kiir'Ul 
Soutane, sd-tUn 
Southey, sou'iAi 
Southwark, south'&rk 
Souvestre, Bd-ves-tr 
Spa, spft 

Spagnoletto, spttn-yd-let'td 
Spagnuolo, Bphn-yu-d'ld 
Bpalatro, Spuato, sp&'lft-trd, 
Bph'lh-td 

Spallanzani, 8pftl-ftD>t8fi'nd 
Bpandau, sp&n'dou 
SpartaouB, spftr'ta-kUB 
Spathe, spath 
Spener, spd'ndr 
Spermaceti, Bpdr'ma-Bd-tl 
Spey, spa 
Speyer, spl'dr 
Bpezia, 8p&'tBi-& 

Spezzia, spet'si-tt 
Sphagnum, sfag'num 
Sphene, sfdn 

Sphygmograph, Bflg'md-gmf 
Spiegeleisen, s]^'gM-zn 
Spinage, spin'aj 
Bpinelle, spi-ueF 
Spinola, 8]^'no-lh 
Spinoza, spd-nd'ztt 
Spinea, spl-rd'a 
Spires, spirz 
Spirula, spir'fi-la 
Spithead, spit-hed' 
Spitzbergon, spits-her'gen 
Spltigon, spiii'gen 
Spohr, spdr 
Spokane, apd-kkn' 

Spoleto, spd-l&'td 
Spondylus, spon^di-luB 
Sporades, sWra-ddz 
SpottiBwoode, apot'iB-wfid or 
spots^- 
Spree, sprk 
Sprottau, Bprot'ou 
Spurgeon, spur'jn 
SpuTzheim, apprtB'him 
Squamata. akwa-m&'ta 
Squeteague, 8kwe>tdg' 
Srinagar, srd'na-gar 
Ssumao, su-mfi'd 
Staccato, stak-kk'td 
Stade, Btk'dd 

Stadl-Holstein, atk^el-hoVstin 

Stahl, BtiU 

Stahr,8tkr 

Stalimene, stk-lirn'e-nl 
Btaniilau, sthn'ia-lou 
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movol, fU'no-vol 
iphyloma, staf-l-Id’roa 
ksaf art, 

tnbbach, itoub'btih 
iTanger, atii-v&ng'dr 
ivopen, stA'vo-ren 
iTTopol, ttav-rd'po) 
marine, std'a-rin 
wtite, 8t6'a-tit 
Mn, st&n 

Benkeruue. Bt&n'kerk 
Blerniarlc, sti'dr-mtirk 
Bin. still 

sinbock, sUu'bok 
ephen, std'vn 
Bphenson, stS-vn-sun 
erne, stdm 

BsichoruB, ste^ik'o-rus 
ethoscope, steth'o-skdp 
ettin, stet-eu' 
euben, stoilien 
eubenville. stu'ben-vil 
eyer, sU'dr 
i^ata, stig'ma ta 
ilicho, sUn-kd 
omata, sto'raa-ta 
onehaven, stdu-ha'vn 
ouehenge, stdn-henj' 
othard. std'th^rd 
ourbridge, stur'brij 
owe, std 

rabaiie, atra-bkn' 
ndiTari, strtUU-yk'rS 


Stralsund, striU'svnt 
Stranraer, stran-rkr' 
Straaburg, strks'burA 
Strathaven, strath4'vn or 
atrk'vn 

Straublng. strouliing 
Strauss, strous 
Strepsiptera, strep-sip'te-ra 
Strepsirhina, strep-si-rl'na 
Striegau, stre'gou 
StromboU. strom^bodS 
Strophanthin. strof'Sn'thin 
Strophe, strdTd 
Stroud, Stroud 
Struensee, strn'en-za 
Stry, stre i 

Strychnine, strik'nfn j 

Stucco, stuklcd I 

Stuhlweissenburg, stblMs- 
en-byrh 

Sturluson, stur'lu-son 
Stuttgart, stut'gftrt 
StyUtes. suaits 
Styria, ati'rl-a 
Suaheli, BW&-h&16 
Suakin, su-ft'kdn 
Snares, su-k'res 
Subiaco, 8u-bi4lc6 
Suchet, sii-sha 
Sucre, 851114 


Sudetengebiige, su'da-tn-ge- 
bir-g6 
Sue, Bii 


Sueoa, Bu4'ktl 
Sueyl, au-d'vl 
Sues, BU'ea 
Suffolk, auf ok 
SuhL b 51 
Suidas. B(11*da8 
Suir, lor 

Suliman, i5-li-miln' 

SuUna, 8U*16'nk 
Sully (buke of), sii-U 
Sulmona, aul-md'nk 
Sultanpur, Bnl>tiln-p5i^ 

Sulu, su-15' 

Sumach, s&'mak 
Sumatra, su-m&'tra 
Sumbawa, sum-bk'wk 
Sunart, su'ukrt 
Surabaya, sO-rk-bra 
Surajah Dowlab, su-rk'Jk 
dou'lk 

Surat, au-rat' 

Susquehanna, sus-kwe-han'- 
na 

Sutherland, 8U(A'6r-land 
Suttee, snt-d' 

Suwarof, su-vo'rof 
Swakopmund, swk'kop-munt 
Swansea, swon^se 
Swatow, Bwk-tou' 

Sweaborg, svaH-borg 
Swinemiinde, sv§'n6-mUn'd6 
Sybaris, sib'a-ris 
Sycamore, sl'ka-mdr 


Sydenham, sld'n*am 
Syene, sl4^nd 
Syenite, sl'en-It 
Syllogism, siro-Jiam 
Sylvester, sirves-tdr 
SymmaohUB, sim'a-ku 
Symonds, sim'onda 
Syncope, 8in1io-p§ 
Synecdoche. sI-nek'do>kS 
Synthesis, sin'the-iis 
Syphilis, sifl-lis 
Syracuse, srra-k&z 
Syrtes, sdr'tdz 
SycySTi sial-Ji 
Sxarvas, sar'vtiah 
Szathmar, akt'mkr 
Szechuen, se'chu-en 
Saegedin, seg'e-dfin 
Szenta, sen'tk 
Szentes, sen'tesh 
Szezard, sek'sHrd 
Szi^th, si'get 
Szolnok, sornok 


T 


Taasinge, td'sing-d 
Tabasheer, tab'a-sher 
Tableaux Vlvants, tftb-15 v$* 
vkh 

Tabreez, tab*r6z' 
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SELEUCID^, a dynaity of king! who succeeded 
to that portion of the empire of Alexander the Great 
which embraced the whde of the eastern provinces, 
Syria, and a considerable part of Asia Minor. The 
term is derived from Seleucos, the name of the 
founder, as it was that of several subsequent kings 
belonging to the dynasty. — Seleucus I., sumamed 
Nicator, the founder of the line, was about 
858 B.O. His father Antiochus was a general of 
Philip’s, and he himself was one of the most distin- 
guished officers of Alexander the Great, who invested 
him with the government of Babylonia and Media. 
On the death of Alexander in 828 Seleucus joined 
the conspiracy against Perdiccas, which resulted in 
the death of the latter, and in the second division of 
Alexander's dominions the satrapy of Babylon fell 
to his share. Like the other generals of Alexander, 
he asserted his independence, and this step being 
opposed by Eumenes, he obtained the aid of Anti- 
gonus against him. Their united efforts proved suc- 
cessful, but Antigonus now turned upon Seleucus 
himself, who, rather than face him, withdrew to 
Egypt (816 B.O.) Two or three years later he suc- 
cc^ed in inducing Ptolemy, the governor of Egypt, 
along with Lysimachus and Cassander, to take we 
Held against their common enemy Antigonus, now 
waxed very powerful. Their forces proving victorious 
over Demetrius, the son of Antigonus, at Gaza, 
Seleucus was enabled to recover his satrapy of 
Syria, and his return to Babylon in 812 b.o. marks 
the commencement of the era of the Seloucides. 
(See Epoch.) Having next recovered Susiana he 
conquered Media, and extended his possessions from 
the Euphrates to the Indus, and his rule was recog- 
nized by all the princes of ^e Orient. He assumed 
the title of king of this vast dominion in 306. In a 
later contest with Antigonus, in which he was aided 
by his former allies, he proved victorious a second 
time; and Antigonus losing his life in the struggle, 
his Idngdom was divided among the victors. The 
whole of Syria and a great part of Asia Minor fell 
to the share of Seleucus. In subsequent contests 
against Lysimachus and Demetrius victory attended 
the arms of Seleucus, and his possessions were thereby 
extended so as to include the whole of Asia Minor. 
He was assassinated in 280 B.o. by Ptolemy Cerau- 
nus. He is said to have been generous to a fault, 
was the protector of the arts and sciences, the bene- 
factor of his people, and generally the most upright 
of Alexander's successors. Besides several cities of 
the name of Seleuda, he likewise founded Antioch 
and other places, which soon rose to considerable 
renown. lie was succeeded by his son Antiochus L 
(See Aktioohub.) — Seleucus IL, sumamed CaUini- 
etu, succeeded his father Antiochus II. in 246. 

Voi. XIII. 


Having murdered his stepmother Berenice, t^tolemy 
Euergetes, her brother, invaded the territories of 
Seleucus to avenge her death. He penetrated beyond 
the Euphrates, and after a sanguinary struggle, the 
particulars of which are little known, conduded a 
ten years’ truce with his foe, and then retired. After 
this Seleucus was engaged in contests with his 
brother Antiochus Hierax, Tiridatus, king of the 
Parthians, then with Ptolemy, who broke the truoe; 
and indeed the whole of his reign was taken up with 
struggles against his adversaries, in most of which 
he was victorious. In an expedition, however, against 
the Parthians he was defeated by Arsaces I., lung of 
Bactria. He died in 226 B.O., having reigned twenty 
years, and was succeeded successively by his two 
sons Seleucus III., who only reigned three years, 
and Antiochus III., sumamed the Great. — Seleucus 
lY., sumamed Philopator, succeeded his father An- 
tiochus III. in 186. Syria had lieen greatly weak- 
ened by the war carried on by Antiochus against the 
Bomans, and Seleucus had to pay immense sums to 
the victors. His reign was signalized by few events 
of importance, and after he bad been twelve vears 
on the throne he perished from poison (175 ). — Anti- 
0CHU9 lY., sumamed Epiphanety succe^ed him, and 
is noted for his cruel persecution of the Jews, whose 
religion he attempted to extirpate. The later mon- 
archs of this dynasty are not particularly distin- 
guished, and with Antiochus XIlI. (69-65 b.o.) the 
line became extinct. The power of the Seleuddse 
began to decline as early as the reign of Seleucus II., 
and they successively lost, through revolts and other- 
wise, Bactria, PartMa, A^rmenia, Judea, and what 
subsequently remained was converted into a Homan 
province in 65 B.C. 

SELEUCIDES, Eba of the. See Epoch. 

SELIM I., Sultan of Turkey, was the son of 
Bajazet IL, and bom in 1467. Being of a more 
warlike disposition than his father, he was a greater 
favourite with the people, who sought to raise him 
to the throne in place of Bajazet, and in this they 
ultimately succeeded. In order to secure himself on 
the throne, his father being meanwhile removed by 
poison, he murdered his two brothers Ahmed and 
Korchud, and likewise his nephews, and throughout 
his whole career he scmpled not to remove, whether 
by fair or by foul means, whoever or whatever might 
stand in the way of his designs. To gratify ms 
raling passion for conquest, and the warlike fanati- 
cism of the Janizaries, he entered upon a war with 
Persia in 1514. Having; first massacred about 40,000 
Shiites, who were in hu own territories, he marked 
against Shah Ismail, and obtained a bloody victory 
at Tchalderan, but the disaffected spirit which began 
to manifest itself among his troops obliged him to 
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Kmtont himself with the oonquest of Diarbeldr sad 
Sardistan. He next direoted his snns sffsmst the 
jdsmelukes of Sg^t, and in 1616 obtained a victory 
>ve!r the Sultan Kansson-Ghawri, which left him 
aaster of Syria. Following up his victory by 
aaitdiing against Touman Bey, the sucoessor of 
Kansson, he routed the Mamelukes in the plains of 
Gkza, and of Rudania in the following year, and then 
enter^ Cairo without opposition. Touman Bey, 
along with many others, were put to death, and 
Elgypt, which haa been an independent empire sinoe 
the time of the Crusades, was inoorporated with the 
Ottonaan Empire. The title of iman and the standard 
of the Prophet were at this time granted to Selim 
by the last descendant of the Abaimdee, who at that 
time was residing in Egypt, and in consequence of 
this concession the sultans of Constantinople became 
the chiefs of Islam, the representatives of Moham- 
med. Owing to this proceeding Arabia acknowledged 
his supremacy. Soon after return to Constanti- 
nople, and whilst meditating more oonquests, he was 
surprised by death, September ^ 1620. Notwith- 
standing the fierce nature of this prince, he was yet 
a protector of letters, and himself a cultivator of the 
poetic muse. He was succeeded on the throne by 
Dofyman I. 

SELIM HI., Sultan of Turkey, son of Mnstapha 
HI., was bom December 14, 1761. Before he 
ascended the throne he meditated many plans of 
reform, by which he conceived the declii^g empire 
might be raised to its former altitude, and when he 
succeeded his unde Abdul-Hamed in 1789 he pro- 
ceeded to put these plans into execution. At this 
thne, however, a war with Russia was going on, and 
required all his attention. The Turks were defeated 
at all points, and in 1791 Selim was compelled to 
cede Choczim to Austria^ and in the following year 
he signed the Peace of Jaasi, which requii^ the 
surrender to Russia of all Turkish possessions beyond 
the Dniester. The amicable relations subsisting at 
this time between France and Turkey were inter- 
rupted by the French expedition into Egypt in 1798, 
and the Turks sought the aid of the English. But 
peace was oondud^ with France in 1802, and the 
friendly relations were renewed. Sebm now entered 
with great ardour npon his system of reforms: he 
established cannon foundries, and organized a coxps 
of troops, which he armed, clothed, and exercised in 
European fashion. This proceeding, however, was 
looked npon with jealousy by the people, and when 
in 1 805 he ordained the enlaigement of the ntsam- 
djedid^ as the new corps was c^ed, the fanatic zeal 
of tile people, kindled by the preaching of the der- 
vishes, who represented this and the other reforms 
of the sultan as a departure from the religion of 
Islam, burst into open revolt. The attempts of the 
nizam^djedid to quell the rebellion were unavailing; 
they were overpowered, their commander was put to 
death, and the rebels marched upon Constantinople, 
and compelled Selim to yield the throne to his cousin 
MuBta]>ha. An attemjit afterwards made by Mus- 
tapha-Baraiktar, at the head of 4000 men, to rein- 
state Selim ended in failure, and was made the occa- 
sion of assassinating him (July 28, 1808). Selim 
thus fell a victim to bis efforts for the reformation 
of Turkey. These thankless efforts, however, were 
not altogether fmltiess, for mannfactures had begun 
to flourish, thousands of looms were put in operation, 
and generally a number of improvements calculated 
greatly to benefit the nation effected. 

SELIMNO, Slivno, Slievbn, or Islim DJ i, a town 
of Bulgaria, in Eastern Roumelia, at the southern 
foot of the Balkans, on a small affluent of the Tondia, 
70 miles north by w«it of Adrianople. It is the 
seat of a Bulgarian bishop, and has several schools, ! 


including a technical one, besides manufactures of 
doth, spirits, Pop. in 1900, 24,548, mostly 
Bulgarians. 

SELTOKB, a Turkish family which derived its 
name from Seljuk, the chief of a small tribe of the 
Hoei-He, which had gained possession of Bokhara and 
the surrounding country in the ninth century our 
era. During eleventh and twelfth centuries the 
Sdjuka founded various dynaatles in Mesopotamia, 
Persia, Syria, and Asia Minor. Among the most 
distinguished of these were the followhi^ — (1.) The 
Seljyia of /ran or Bagdad, who ruled at Bagdad and 
Is^an. litis dyna^ was the moat powerful of 
them all, and boasted the most illustrious prinoei. 
The founder was T^ml Beg, a grandson of Seljik, 
who in 1088 made himself master of Khorassan, a 
Persian province, assumed the title of sultan, and 
obtained from the Calif of Bagdad, whose daughter 
he married, the dignity of governor-general or emir- 
al^omrdk. He subs^uently completed the oon- 
quest of Persia by the reduction of Irak-Arabi and 
Moan] about 1061. He died in 1063, and of his 
Buooeeeors may be mentioned Alp- Arslan (1068-78), 
who vanquished and made prisoner the Greek 
emperor ^manus; Melek-Shah (1078-93), who was 
the most powerful prihce of the dynasty, and by 
means of ^ generals conquered and annexed to his 
empire Arabia, Ana Minor. Armenia, Syria^ and 
Palestine, and in the administration of the empire 
waa signally aided by hia miniater Misam-el-Mo^, 
who was distinguish^ for the wisdom and modera- 
tion with which he regulated the affairs of the vast 
empire, and for the encouragement he gave to the 
arts and sdences; Mohammed-Shah (1106-18), who 
carried on snooessful wars in India and against the 
Crusaders; and Sanjar, who reigned from 1118 to 
1168, and was one of the most illustrious of the 
Mohammedan princes. This dynasty became extinct 
in 1194 with Togiul-Shah, who was vaaquuhed by 
Tekesh, sultan of Kharizm. — (2.) The Sdjvkt of 
Kerman, vdio ruled in the three provinces of Ker- 
man, and never acquired the same distinction as the 
preceding. Founded by Kaderd, a nephew of Tog- 
ml-Beg, to whom the latter in 1089 confided the 
administration of these provinces. The dynasty sub- 
sisted till 1091. — (8.) The Sdjvkeof Aleppo, in Syria, 
founded in 1079 by Tutnsh, a brother of Midek- 
Shah, and to whom the latter intrusted the adminis- 
tration of Syria. This dynasty became extinct in 
1114. — (4.) The Seljvki of Dcmascue, in Syria, 
founded in 1096 by Dekkak, a son of Tutush, who 
possessed himself of the dty of Damascus, and whose 
sucoesson reigned till 1166. — (6.) The Sdivke of 
Iconium, or of Asia Minor, founded by Soliman-ben- 
Kutulmitii, one of the great-grandsons of Seljuk, 
to whom the Sultan Kalek-Sha^ granted a territory 
in Asia Minor. This was the longest lived of aU 
the Seljuk dynasties. Under the reign of Alla-ed- 
Din IL, one of the last princes of the dynasty, the 
Turk Osman distinguish^ himaelf aa chief captain. 
Hia descendants it was who founded the dynasty of 
Osman in Asia Minor. The whole of the extensive 
empire of the Seljuks now fell under Mongol domi- 
nation. (See Ottoman Emfibi.) Consult also Ml]> 
ohond’s History of the SeBuka, which haa been 
tranalated from Persian into German (Giessen, 1888). 

SELKIRK, an ancient royal and parliamentary 
burgh and market-town In Scotland, and county 
town of Selkirkshire, stands on an eminence over 
looking Ettriok Water, 89^ miles b.b. 1 . of Edinburgh 
by the North British Railway. The town is inegu- 
larly but substantially buil^ is well paved with 
concrete, and is supplied with water pumped 
the river. The County Buildings, a fine example of 
^he old Baronial style ; the town-haU, with a spire 
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110 feet hig^ ; the Victoria Hall, a diamond jubilee 
memorial; the public libr^ and reading-room; and 
l^e monumento to Sir waiter Scott and Mungo 
Park, are the prindpd objects of note. There are two 
Eetabliriied, three Unit^ Free, and several other 
churches ; the high-school, and other schools. The 
manufacture of tweeds is carried on here to a con- 
siderable extent, forming the staple industxy; also 
tanning, engineering, and stocking-weaving. The 
manufacture of shoes was long celebrated as a spe- 
dali^ of the town. Selkirk overlooks the field of 
Philiphaugh, where the Covenanters under General 
X>avid L^ie completely defeated the forces of 
Charles I. under Montrow. The town commands a 
splendid view across the valley where the Ettrick and 
Yarrow meet, and is a favourite resort of tourists, 
being in close proximity to the classic spots of Border- 
land, Abbotsford, Melrose, Dryburgh, &c., on the one 
hand; the ‘Forest*, the Yarrow, St. Mary’s Loch, 
and Gray Mare’s Tail on the other. From Selkirk 
over 100 men marched to Flodden Field with 
James IV., of whom only four returned, proudly 
bearing a standard taken from the enemy. Selkirl^ 
with Hawick and Galashiels, returns a member to 
Parliament. Pop. (1891), 6788; (1901), 6701. 

SELKIRK, Alexander. See Robinson Crusoe. 

SELKIRKSHIRE (formerly known as Ettrick 
Forest)^ an inland county of Scotland, bounded north 
by Midlothian, east by Roxburgh, south by Dum- 
fries, and west by Peebles. Its extent is 28 miles 
north to south, and 18 east to west; consisting 
mainly of the two parallel valleys of the Yarrow and 
Ettrick. The area is 172,426 acres, of which more 
than five-sevenths are mountain and heath grazing 
land. It is generally hilly, the hills for the most 
part being ridge-shaped, and rounded at the tops. 
They vary in height from a few hundreds to 2000 
feet, and as they are mostly smooth and green to 
their summits they afford excellent pasturage, while 
a few are here and there partly covered with heather. 
The hills appear originally to have been one large, 
high bed of Lower Silurian graywacke and clay- 
alate, now cut and subdivided by streams. In the 
west of the county extensive beds of porphyry are 
found alternating with slate and granite. The arable 
land, bearing the proportion of about one-eighth of 
the area, is in general of a light soil, producing the 
ordinary cereals and green crops. The dampness 
of the climate and other circumstances render the 
county altogether more appropriate for pasturage 
than tillage. About 6600 acres are under com crops, 
ohiefly oate; some 3000 under green crops, of which 
turnips is much the most important; and some 
12,000 are in permanent pasture. Nearly 6000 acres 
«re occupied by woods and plantations. The Cheviots 
are now nearly the prevailing breed of sheep, having 
almost Buper^ed the black-faced, which are con- 
fined to exposed mossy lands ; the cattle are chiefly 
•of the shorthorn breed. The principal rivers are 
the Tweed, and its tributaries Ettrick and Yarrow, 
while the Gala and Caddon flow through parts of 
the county. The county contains some interesting 
historical scenes, such as the field of Philiphaugh; 
Oakwood Tower, still in remarkable preservation, 
said to have been the residence of Michael Scott, 
the wizard; Newark Castle, the scene of Scott’s Lay 
•of the Last Minstrel ; and Bowhill, the mansion of 
the Duke of Buccleuch. Other places of interest are 
St. Mary’s Loch and the Loch of the Lowes, mid- 
way between which is the monument to the Ettrick 
Shepherd. The celebrated song. The Flowers of 
the Forest, takes its origin from the slaughter of 
the men from Selkirksbire at Flodden. A good 
many of the inhabitants are engaged in woollen 
manufactures, having their chief seats in Selkirk, 


the capit^ and in Gala^iels. Selkirkshire, to- 
gether with Peeblesshire, returns one member to 
Parliament. Pop. (1881), 26,684; (1891), 27,712; 
(1901), 23,389. 

SELTERS^ (or SeLtzeb) WAT^^ a mineral 
water belonging to the dass of ^idulous waters, 
which is found at the vill^e of Niederselters, near 
Limburg, in Wiesbaden, in the Prussian province 
of Hesse-Nassau. Similar springs are also at Ober- 
selters, a village not far distant. The water is ex- 
ported in great quantities in stone bottles contain- 
mg about 8 pints. Its chief ingredients are carbonic 
acid, carbonate of soda, and common salt. It acts 
as a mild stimulant of the mucous membranes, and 
as a diuretic; and is recommended as a beverage to 
those suffering from liver complaint. 

SEMAPHORE (Greek, aemoy a signal, and pherd^ 
I bear), a term originally applied to a signalling 
post in a system of coast telegraphy adopted by the 
French in 1803, and subsequently to any kind of 
signalling posts having arms moviiw round pivots 
placed at or near their extremities. The semaphore, 
from the ease and rapidity with which the movable 
arms could be work^, was much superior to any 
telegraph previously in use. The French semaphores 
consist^ of upright posts with two or three movable 
arms, turning upon separate pivots, one above the 
other. Like other telegrap&s previously in use 
these were mounted on the top of towers, erected in 
commanding positions, at the distance of from 6 to 
10 miles apart. When signals were made at one 
tower they were read off at the next by means of a 
powerful telescope, and then transmitt^ to a third, 
and BO on, if necessary, to the end of the series. In 
this way a message might be despatched with great 
rapidity. In 1809 Captain Pasley, an English officer 
who h^ previously constructed what he termed a 
polygrammatic telegraph, saw the French sema- 
phore, and applied the principle of it to his own 
telegraph. As thus modified, it consisted of a 
vertical post with three opposite pairs of arms 
pivoted upon it at certain intervals, representing 
hundreds, tei^ and units. The telegraphs upon 
the commercial line of communication between 
London and the Downs consisted of a modified form 
of Pasley’s semaphore, having two vertical posts 
with two pairs of arms upon each. Till 1816 the 
admiralty had employed a telegraph which had been 
submitt^ in 1796 by Lord George Murray, and 
which consisted of several shutters placed in a vertical 
frame, by the opening and closmg of which the 
signals were made. In the year named it was deter- 
n^ed to substitute for these telegraphs sem^hores 
constructed on the principle of those used in France, 
with certain improvements suggested by Sir Home 
Popham. In Popham’s semaphore there were only 
two arms; but these being upon separate pivot^ 
though on the same post, eacm of them could be 
made to assume six different positiox^ and in com- 
bination the two could give forty-eight signids, a 
number more than sufficient to express all the lettm 
of the alphabet, together with the nine digits. The 
vertical post of this semaphore was a hoUow hexa- 
gonal mast, which passed through the roof of the 
tower, and being fix^ upon a pivot it could be made 
to turn so as to display its signals in any direction. 
The arms were work^ from within the tower 
winches in the look-out room. Each of the stations 
which connected the board of admiralty with Deal, 
Portsmouth, and Pljrmouth was in charge of a naval 
officer. It was nat till the introduction of the electric 
telegraph t^t these government stations were super- 
sede. A kind of semaphore is still in use on railways, 
and in ships, when the weather does not allow of 
being work^ as signals. 
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8EMEL£» a daughter of Cadmiu by Harmon^ 
the daughter of Area and Aphrodite She wai 
bdoved by Zeue; but Hera, jealous of her husband s 
amoursi determined to punim this successful rivaL 
She pweuaded Sem^e to entreat her lover to come 
to her aims with the same majesty as he approach^ 
Hera. This rash reouest was heard vdth horror by 
Zeus; but as he had sworn by the Styx to gi^t 
Semele whatever she required, he came to her bM 
attended by lightning and thunderbolts, and Semele 
was instantly consumed with fire. The child, how* 
«\er, with which she was pregnant, was saved from 
the flames by Zeus, who placed him in his thigh the 
rest of the time which he ought to have been in his 
mother 8 womb. This child was Dionysus (Bacchus), 
who afterwards carried Semele from &e lower world 
and conducted her to Olymp^ where she became 
immortal under the name of ^yone. 

SEMENDRIA, or Smkdersvo, a town in the 
Kingdom of Servia, capital of the department of 
same name, on the right bonk of the Danube, at the 
confluence of the Jessava, 22 miles 8.K. of Belgrade. 
It is pleasantly situated, rising in the form of an 
amphitheatre on a height encircled by vineyards; 
is the see of a Greek archbishop, and has a fortress 
which was taken by Prince Eugene in 1717, and was 
occupied by a Turkish garrison till 1 867 ; but is poorly 
built and is rendered unhealthy by the swamps in 
its neighbourhood. Its only manufacture is fire- 
arms, which are much esteemed. Its inhabitants 
are chiefly employed in trading, fishing, and culti- 
vating the vine. Pop. in 1895, 7027. 

SEMINOLES, a tribe of Noi^ American Indians, 
an offshoot from the Choctaw Mnskoghees. They 
belonged originally to the Confederation of the Creeks, 
but, in consequence of disputes among the chiefs, 
they separated from these, and under the name of 
Seminoles, that is, fugitives, established themselves 
b Florida in 1750. In 1808 another accession was 
made to their numbers, which amounted in 1822 to 
8900, of whom 1594 were braves. As they were in the 
habit of making raids upon Geoigia, and plundering 
the white settlers. General J ackson was sent to pnnish 
them; and in 1823, on the cession of Florida to the 
Unit^ States, they engaged to retire into the interior 
and cease molesting the settlers. This engagement, 
however, they did not keep, and it was at length 
found expedient to have them removed altogether. 
By a treaty made with some of the chiefs in 1832 it 
was agreed that the whole tribe should transfer their 
settlements to the region west of the Mississippi 
now known as the Indian Territory. This treaty, 
however, was repudiated by the tribe, and a long and 
diaastrouB war commenced. The Seminoles, protected 
by the Everelades, morasses situated to the south of 
Lake 0ke6chobee,8uooeeded in repelling all the attacks 
of the American army, until, overwhelmed by num- 
bers, they were finally obliged to succumb in 1842, 
when they were transferred to the Indian Territory. 
A small number of them, however, remained behind, 
and continued for a long time to ^ve trouble to the 
Americans. 

SEMIPAIuATINSK, or Semipolatinbr, a town 
of Russian Central Asia, in the province of the 
same name, on the Irtish. It consists chiefly of 
wooden houses facing the river. The principal 
buildings are the government offices, the custom- 
house, m<^uM, churches, the bazaar, and the bar- 
racks. The inhabitants carry on a considerable 
trade with the Kirghiz, and with Tashkend, Khokand, 
Bok^ra, and Kashgar. Pop. (1897), 26,358. The 
province is nearly surrounded by the Russian pro- 
vinces of Tomsk, Akmolinsk, Syr-Darya, and Semi- 
rechensk, but it has Chinese territory on the south- 
east It has an area of 184,631 square miles, and a 


population in 1897 of 685,197. It is mountainoQs in 
the south-east, aiul oonsists of steppe land watered 
by the Irtish in the north-west it is one of the 
warmest i^onaof Russian Asia, and has been called 
the Siberian Italy. Apricots and apple-trees grow 
wild. The chief oooupation of the people is cattle- 
rearing. The inhabitants are Kirghiz, Ooaaaoks, Ac. 
SEm-PELAQIANa See PuLaaiANiSM. 

SEMIRAMIS, a queen of Assyria, whose history 
is Miveloped in bble. As the story goes, she was 
a daughter of the fish-goddess Deroeto of AjmssIoil in 
Syria, by a Syrian youth. Being exposed her 
mother, she was miraculously fed by doves until dis- 
oovered by the royal shepherds, the chief of whom 
took her to his own house and l^ught her up. Her 
Buipassing beauty having attracted the notice of 
Onnes, the TOvemor of Ni^veh, he married her. She 
subsequently accompanied her husband to the siege 
of Bactra, where, by her advice, she assisted the king’s 
operations These services, but chiefly her unoommon 
b^uty, endeared her to Ninus, the founder of Nine- 
veh (al^ut B.O. 2182). The monarch asked her of 
her husband; but O^es refused to yield her, and 
when Ninns had added threats to entreaties hanged 
himself. Ninus resigned the crown to her, and com- 
manded her to be proclaimed Queen of Assyria. 
Semiramis built Babylon, and rendered it the most 
magnificent city in the world. She visited every 
part of her dominions, and left everywhere monu- 
ments of her greatness. She was not less distin- 
guished as a warrior, and conquered many of the 
neighbouring nations. Having been completely de- 
feated on the Indus, she was either put to death or 
compelled to abdicate the throne, alter a reign of 
forty-two years, by her son Ninyas. She has been 
accused of abandoned licentiousness. The whole 
history of Semiramis has the appearance of an oriental 
tale; there is nothing to indicate the date of her 
reign, and even her existence has been called in 
question by some. It is highly probable that she is 
merely a mythological being, the personification of 
the fructifying power of nature, and oorresponding 
to Astarte, or the Greek AphroditS. 

SEMITIC LANGUAGES. See Philoloot. 

SEMITIC (or Shbmitic) RACES. See Etb- 

NOLOOT. 

SEMLER, Johann Salomo, one of the most 
influential Giennan theologians of the eighteenth 
century, was bom Deoemto 18, 1725, at Saalfield, 
where his father was a clergyman. In his early 
years he was surrounded by Pietists, whose strict 
views in religion and practice exercised a consider- 
able influence upon his disposition. He went to ti^ 
University of Halle in 1742, where he became a 
pupil of J. S. Baumgarten, whom he aided in his 
literary labours. In 1749 he went to Coburg, where 
be fiil^ the post of professor at the gymnasium, and 
edited the Coburg Gazette. Shortly afterwards he 
was appointed professor of historr and poetry at 
Altdorf, and in 1751 was made professor oi theology 
at Halle, where be and Professor Baumgarten were 
opposed to all the rest of the theological faculty. 
His lectures on ecclesiastical history, hermeneutics, 
and dogmatics, were fully attended, and in 1757 ho 
was made he^ of the theological seminary, after 
the death of Baumgarten, whose life he published 
in 1758. His works are full of learning, but exhibit 
little elegance. He died in 1791, alter haritw 
excited many controversies, and Incurred mtu£ 
obloquy by his extreme rationalistio views. Semler, 
though sometimes impradent from want of taot^ 
was a man of strict virtue, a most tender oonsdenoe, 
and a pious heart. Griesbach was bis pupil The 
value of Semleris labours towards illustrat^ ibo 
history of the sacred text, and oontributtog to • 



SEMLIN-^ENATB. 


5 


right undexvtanding of the New Teetament by a 
reference to the oondition and opinions of its authors, 
and the fearlessness with which he proceeded in ^ 
historical method of exegetics, and thus showed the 
human origin of many theological dogmas, will be 
long remembered, and acknowledged even by those 
who are opposed to many of his viewa The prin- 
dpal of his works are — I)e Daemoniacis quorum in 
Novo Test, fit mentio (Halle, 1760); Untersuchung 
der Dttmonischen Leute (Halle, 1762) ; Yersuch einer 
Biblisohen D&monolorie (Halle, 1776); Vorbcreitung 
zur Theologischen Hermeneutik (Halle, 1760-69); 
Apparatus ad liberam Novi Test. Inteinpretationem 
(H^e, 1767); Apparatus ad liberam Yeteris Test. 
Interpretationem (Halle, 1773); Abhandlung von 
freier Untersuchung des Kanons (Halle, 1771); Ac. 
See H. Schmid’s Theologie Senders (Nordlingen, 
1868), and Tholuck’s Vermischte Schriften. 

SEMLIN (Hungarian, Ztmony), a frontier town 
of Hungary, in comitat Syrmia of Croatia-Slavonia, 
near the confiuence of the Save with the Danube, on 
the road from Budapest to Belgrade, which is carried 
across the Save here by a railway bridge. It stands 
on a tongue of land formed by the two rivers, and 
consists of the inner town and suburbs called Fran* 
zensthal and Josefstadt. Semlin is the seat of a 
Greek archbishop, and contains several churches, 
some higher schools, and a hospital. It carries on a 
considerable trade by rail and river, the chief articles 
being agricultural produce, vegetables, fruit, hides, 
skins, cattle, and grain. Near it are the remains of 
the castle of Hunyady Janos, who died here in 1456. 
Pop. in 1890, 12,823; in 1900, 16,079. 

SEMMERING, an Alpine ed or saddle, on the 
borders of Styria and Lower Austria, 44 miles 
south-west by west of Vienna. There has long been 
a road over the Semmering Pass (3264 feet), and 
here there is also the famous Semmering Railway, 
the first of the continental mountain railways. The 
railway begins at Gloggnitz, and is carri^ along 
the face of precipices by means of fifteen tunne£ 
and sixteen viaducts to Mtirzzuschlag. The scenery 
along this portion of the line is of the grandest and 
most picturesque description. At its highest eleva- 
tion, 2891 feet, the line pierces the Semmering in a 
tunnel 4667 feet long. Its entire length is 25 miles, 
and it was constructed at a cost of al^ut £1,400,000 
for the Austrian government between 1848 and 
1863. 

8EMNOPITHECUS, a genus of the section 
Gatarhina, or Old World Monkeys, and included 
amongst those forms in which an elongated tail is 
present, cheek-pouches and callosities being also 
developed. All the various species of this genus are 
inhabitants of Asia and Asiatic islands. One of the 
most familiar forms is the Entellus Monkey {Senmo- 
mthecus EnteUut)^ or Sacred Monkey of the Hindus. 
The genus Preshytei has in some systems of Quad- 
rumanous classification been substituted for that of 
Semnopithecus. The Proboscis Monkey (/S', or P, lar- 
see plate at Ape) forms another species be- 
longing to this genus. This latter form is found in 
Borneo, and receives its familiar name from the 
length of the nose. The Entellus Monkey, so rever- 
enced by the Hindus, is of a grayish or grayish-brown 
colour, with black hands, feet, and face. The Moor, 
Negro Monkey, or Budeng (P. or S. Mawra) is another 
species sometimes included in this genus. 

SEMOLINA, or Sehoulb, a term applied to the 
laxge hard grains of wheat fiour retained m the bolt- 
ing machine after the fine flour has been passed 
through its meshes. The wheat best i^apt^ for 

of Naples, Odessa, and Spain, and as it is much 
esteemed in France, the the white Ptirisian bread 


called pain de pruau being baked of it; skilful 
millers produce it in considerable quantities. It is 
used in Italy in making polenta, along with other 
ingredients, and large quantities are exported to 
Britain and other countries, where it is made into 
puddings. 

SEI^AOH, a town of Switzerland, in the canton 
and 8 miles north-west of Luzern, on the eastern 
shore of the lake of the same name. It is walled, 
flanked with towers in a veiy ruinous condition, 
and is poorly built. Its only claim to notice ia 
derived from being the scene of a battle (July 9, 
1386} which the Swiss gained over their Austrian 
oppressors, who left on ^e field 600 nobles, includ- 
ing their leader, Duke Leopold, and more than 2000 
common soldiers, though the whole force opposed to 
them did not exceed 1400. Pop. 1200. — The Lake 
of Sempach, lying 1630 feet above sea-level and 160 
feet above that of the Lake of Luzern, is about 6 
miles long by 3 miles broad; and is embosomed 
among hills. 

SENAAR. See Sennaae. 

SENATK This term has been applied to bodies 
of very different powers and constitutions in dif- 
ferent countries ; but in this article we propose to 
treat only of the Roman Senate. The Roman 
Senate is said to have been first constituted by Rom- 
ulus, and originally numbered 100 members; but 
under Tarquinius Priscus this number was increased 
to 300, so as to give 100 representatives for each of 
the three tribes into which the Patricians were 
divided. On the establishment of the republic a 
number of vacancies which then existed were filled 
up by the enrolment, among others, of some ple- 
beians of equestrian rank. The new senators were 
called bv way of distinction eonacripth which gave 
rise to the form of address, PaArea Conacripti (that 
is, Patres et Oonscripti), thenceforth adopt^ in ad- 
dressing the whole senate. Regarding the mode of 
election, and the age at which a citizen was eligible 
for a seat in the senate during the time of the kings, 
nothing is known definitely. After the establi^- 
ment of the republic we find the power of choosing 
the senators vested in the consuls and consular tri- 
bunes, and later in the censors. In the exerdse of 
this power, however, they were restricted to those 
who had previously held magistracies, and as the 
magistrates were always elect^ by the people, the 
senate therefore still remained a representative 
body. All curule magistrates, and likewise the 
quaestors, had ex officio a seat in the senate, and a 
right to speak but not to vote. The election to the 
office of princepa aencUva lay in the hands of the 
censors, and they usually appointed the eldest of the 
ex-censors, though later they gave the office to any 
senator they deemed most worthy. The age at whi(m 
a man might become a senator during the republic 
is nowhere stated precisely, but it appears to have 
been about thirty- two ; at the time of the empire the 
senatorial age was twenty-five, as fixed by Augustus. 
There appears to have been nothing fixed with 
regard to the property necessary for a senator until 
Augustus set it down at 400,000 sesterces, increasing 
it afterwards to 1,200,000 sesterces. No senator was 
allowed to engage in commerce, but this law was 
frequently violati^. During the republic the regu- 
lar meetings of the senate {aenatua legitimua) were 
held on the kalends, ides, and nones of each month; 
extraordinary meetings {aenatua indietua) might be 
held at any time except on diea atri, and days on 
which the comitia met. The right of convoking 
meetings was vested in the oi^e magistrates. 
Origin^jr the place of meeting was the Curia Hos- 
tilia, but it afterwards met in different templa. At 
first the powers of the senate were very extensive. 
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bill tbaat wm mduaUr oiroiuiiMribed Uurougfa the 
•Ter-extending jnrlsdioQoii of the oomitie trlhut^ 
After, however, the plebeieni bed atteined to m poei- 
tioa it equality with the patiiciana the powen of 
the eenate remained more or le» fixed. It had 
supreme superintendenoe in matters of religion, oon- 
truUed the public treasury, despatched and reoeived 
embassies, sanctioned treaties, assigned thdrpro- 
viuces to consuls and praetors, dete rmin i n g umose 
should be prolonged; decreed aU publio 
thanksgivings and triumphs, took oognisanoe of 
crimes committed in Italy, and settled all disputes 
which might arise among the municipia and colonies 
ol Italy. In times of great danger the senate had 
the power to invest we consuls with dictatorial 
authority by the formula, * Videant oonsules ne quid 
respublica detrimenti capiat* It is uncertain how 
many senators were necessary to constitute a 1ml 
meeting during the republic. Augustus after havimg 
fixed the number of senators at 600, required the 
presence of 400 to constitute a full assembly; but he 
afterwards reduced this number, and at a later 
period seventy were sufficient The number ot sen- 
ators, after having remained at 300 for several cen- 
turies, was raised by Sulla to 600, he having added 
800 equites to the senate. A fmther increase of 
800 was made by Julius Ciesar, and at one time 
there were as many as 1000 senators; but Augustus, 
as already stated, reduced the numb^ to 600. The 
numbers fluctuated very much during the empire, 
and latterly were greatly diminished. In the con- 
duct of business the presiding magistrate commenced 
by repeating the words * Quod braum, faustum for- 
tunatumque sit populo Romano Quiritibus,* and then 
laid before the assembly the propositions upon which 
their decision was required. The majority of votes 
always decided a question. The votes were either 
counted by the president {nwneratio), or the mem- 
bers who voted on the same ride separated from 
those ivho voted otherwise {elect stio), A decree of 
the senate was called a teneUvu consttUum. If a 
tribune opposed the decree, or the senate was not 
full, the act was called semUus auctoriUUf and was 
sul^tted to the people. The tribunes of the people 
could reject every proposition before the senate by 
their veto. The authority of the senate was styled 
auctoritat; that of the people, poUiUu: the former 
decreed {decemebat)^ the latter ordered {jubebat). 
Still, in those cases in which it was subject to the 
decisions of the people {pUbiscita) the authority of 
the senate was extensive, and in other matters its 
acts {setuUus contra) had the force of laws. Under 
the emperors the senate gradually lost its political 
consideration, but until the time of Constantine the 
Great many imperial decree^ which the senate 
issued by the command of the emperor^ were called 
tenatut contuUa^ and took the place of the laws 
enacted by the people {leyet). It finally became so 
submissive that it often d^ided on the proporitioDS of 
the emperors, without deliberation, by acclamation. 
The^ Roman senate, constituted as it was in its 
earlier days of the coUec'tive wisdom d the citizens, 
was by the consistency, wirilom, and eneigy with 
which it acted the chief instrument in raising the 
republic to the prominent position to whichit at- 
tained. 

SENECA, a lake in the United States, in the 
west of the state of New York, about 26 miles south 
of Lake Ontario, into which it disdiarges itself by 
Uie Seneca and Oswego. It is a long and narrow 
expanse, about 87 miles long from north to sou th, 
and only 2 to 4 miles broad; lies 441 feet above the 
Atlantic, has a dejith of 680 feet, snd was never 
known to be frozen over till 22d Mmf oh, 1856. It 
eommunioates with the Erie Canal and is navigated 


by steamers which plv between Waildss, its sontihsni, 
and Geneva^ its nm&em extremity. 

SENECA, Luoiub Ammus, son of the foRowing, 
called Seneca the Phlloeopher, was bom at Oor- 
duba (Cordova) a lew years bdore the commsnoe- 
ment of the precent era. He accompanied his 
father to Home at an early and reorived from 
him a careful education. Guted by nature with 
excellent talents^ and being fond of study, ths young 
Seneca made r^d advances in loiowledge. The 
Stoic philoeophy had peculiar charms for his mve 
dhanuster, and he cultivated it with ardour. Li 41 
A.D., being through the jealousy of Messalina accused 
of undue intimacy with Julia, a niece of the em- 
peror Claudius, he was banished to Gorsioa for eight 
years. It was during this period that he wrote 
one of his best treatises^ Consolatio ad Helviam, 
and also Consolatio ad Polybiom, which is dharaoter- 
ieed by its gross flattery of the emperor. In 49 
Seneca was recalled, through the influence of Agrip- 
pina, who had just married her uncle Claudius, and 
was made pnetor. He was subsequently appointed 
joint-tutor, with Burrhus^ of the young Di^tius, 
afterwards the Emperor Nero, one of whose chief 
advisers he became on his accession to the imperial 
throne in 54. His influence was used to check the 
vidouB propensities of Nero, but he at the same time 
took advantage of his poritiou to accumulate a vast 
fortune said to have amounted to 800,000 sestertia, 
or £2,421,870 of our money. He supported Nero in 
his opposition to Agrippina his mother, and was 
oonridered to be even a party to her murder. This 
deed was the beginning of a still more vicious career 
on the part of Nero. Seneca feeling that his presence 
was irksome to the emperor and his w^th an 
object of his cupidity, he offered to surrender hiH 
property and retire on a small competency. This 
Nero rmused, and thenceforth, according to Tacitus, 
Seneca *kept no more levees, declined the usual 
civilities wMch had been paid to him, and under 
pptenoeof indisposition avoided appearing in public.’ 
The conspiracy of Piso gave the emperor a pretext 
for putti^ his teacher to death, though there was 
not complete evidence of Seneca being a party to the 
conspiracy. The only favour which the tyrant was 
willing to grant him was the choice of the manner 
of bis death. Seneca caused the veins of his arms 
to be opened ; but on account of bis age and the 
extreme meagreness of his body the blood flowed so 
slowly that he caused the veins of his legs also to be 
open^ and findmg this fail, drank a dose of hem- 
lock, but with litUe effect. He was at last placed 
in a warm bath, and then taken into a vapour stove, 
and was there suffocated. Hu wife, Paulina, deter- 
mined not to survive him, cut her own veins, but 
the attendants frustrated her efforts at self-destoc- 
tion. Seneca died with the calmness of a Stoic 
philosopher, a.d. 66. We have several works under 
iuB name, partly prose and partly poetical The 
former consist of letters and treatues on different 
subjects of philosophy; the latter of tragedies* The 
former are replete with just, profound, and excellent 
remarks, conveyed in a form not entirely unworthy 
of them ; yet they bear marks of the influence is 
the spirit it the sge — the inclination to the Stoic 
philosophy, and the style is too often artificial, anti- 
thetical, 1 ^ turgid. His tragedies are much Inferior 
to his letters and some of his philosophical works. 
It is by no means settled that the tragedies are aola- 
allv by him, and some of them have been attributed 
to his father. Thev are formed on the Greek plea, 
but ere fer behind their models in every respect. 
l*hey have so little of a dramatic bharaotar tlwil 
they seem to have been composed mersly t<» be iwmI 
or derJaimed, Besi de s the treatisea air«a4y iamm* 
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tiooed Seneca wrote De Ira; Be Oooaolatione ad 
Marciam; De Prorideiitia^ a diaoiiBsioii of the ques- 
tion wbv eril happens to ffood men; De Animi 
TranquiUitate; De Oonstaatia Sapdentia; De dem- 
entia ; De Breyitate Vitn; De Vita Beata; De Bene- 
ficiis; 124 Epistoln ad laicilium, containing moral 
maxims and observations; and Qiuastionum Natu- 
ralium Libri septem, a collection of physical fa^ 
from various writers. The best edition of Seneca’s 
works are the Elzevir (Amsterdam, 1672), Lemaiie’s, 
with the notes of Bouillet (Paris, 1827>28, three 
vols.), Eickert’s (three vol&, Leipzig, 1842-45), and 
Haase’s (three vols., Leipzig, 1852 and following 
years). There have been several translations of 
^neoa into English. 

SENEGA, Maboub ANNiius, a rhetorician, and 
the father of the preceding, was a native of Oorduba, 
in Spain, and was bom imout 61 b. 0. He went to 
Rome during the reign of Augustus, and there 
taught rhetoric with great success for several years. 
Returning afterwards to Spain, he there married 
Helvia, by whom he had three sons. The latter 
years of his life seem to have been passed at Rome, 
and his death is supposed to have occurred towards 
the dose of the reign of Tiberius. He was the 
author of some rhetorical works, the remaining 
fragments of which are often contained in editions 
of the works of Seneca the Philosopher, and have 
been published separately. These are far from sup- 
porting the fame which he acquired, being of little 
value either in point of form or of matter. 

SENECA INDIANS, a tribe belonging to the 
Iroquois or Six Nations, and formerly occupying the 
western portion of the state of New York, and part 
of the north-west of Pennsylvania. There are still 
about 3000 of them located on reservations in New 
York state, near Lake Erie and Niagara, and a ^ 
small number in the Indian Territory. 

SENEFFE, or Senef, a small town of Belgium, 
in the province of Hainault, 17 miles E.N.E. of Mons; 
with a fine castle. Its chief interest is due to its 
proximity to the scene of the great battle in 1674, i 
in which the French under Cond4 defeated, after a 
sanguinary struggle, William of Orange (afterwards 
William III.), vimo was at the head of the forces 
allied against France. The allies numbered 60,000, 
while the French only reached 30,000. 

SENEGAL, a river of Western Africa, the mouth 
of which is in lat. 15® 48' N., but which in its course 
through Foota-Toro advances a degree farther north. 
It is formed by the union of the Ba-fing and the 
Bakhoi, the former rising in the Foota-Jallon 
mountains, south-west of Timbo, and the latter 
north of Didi. From the opp(wite or western side 
of the mountain in which it rises springs also the 
Falem4, another great branch of the Senegal, which 
runs north in a more direct course till it joins the 
Ba-fing in Galam. The latter receives on its eastern 
side the Kuniakari or Tarakole River, and the Ba- 
WuUima or Red River, both large streams. The 
Senegal is navigable up to the cataracts of F41ou in 
Kasson, about 700 miles from its mouth. Above 
those falls it again assumes the appearance of a 
great river, but its capabilities are not practically 
known. The Senegal is much wasted in the lower 
part of its course by the numerous rnarigoU or chan- 
nels which carry its waters through the adjacent 
plains; and its mouth is dangerously barred, so as to 
be at most seasons accessible only for small vessels. 

SENEGAL, a French colonial possession in West 
Africa, comprising the coastal strip from the British 
oolony of Gkmbia north to Gape Blanco, and ex- 
tending inland to the Soudan military territories of 
France. The greater part of this region belongs to 
the distriot known as Senegambia, for which see 


the following article. By a decree iasned in 1899 
the colcny of Senegal was extended so as to inchide 
the western port of the former French Sondsn 
territory, and the ares of Senegal is therefore now 
about 200,000 square miles, the population being over 
three millions. The whole is under a civil governor, 
who has direct jurisdiction in the communes of St. 
Louis, the capi^ on the coast, Dakar, near Gape 
Verde, the chief port, Gkvee, and Rufisque. ^veral 
other districts are under i^ministrators, but the 
greater number of the inhabitants are only partial^ 
under the control of the French authorities. The 
colony is represented in the French chamber one 
deputy. Dakar is fortified, and there is a mifitaiy 
force of about 8000 men, nearly one-half of them 
natives. Among the products of the colony are 
millet, maize, and rice, cultivated by the natives; 
gums, castor-beans, earth-nuts, coco-nuts, rubber, 
and kola. Cattle, sheep, goats, and camels are 
domesticated, and some weaving, pottery-making, 
and other industries are carried on. In 1900 the im- 
ports were valued at over £1,800,000, and the exports, 
consisting chiefly of earth-nuts, gums, and rubber, 
at over £1,300,000. The length of n^way open in 
that year was nearly 250 miles, the chief line beixig 
that from Dakar to St. Louis. A line from Kayes, 
at the head of navigation on the Senegal, to the 
Niger is well advanc^. 

SENEGAMBIA, an extensive region of Western 
Africa, comprising the countries between lat. 10® and 
17® N.; Ion. 4® and 17® 80' w.; bounded on the north 
by the Sahara, south by Guinea, and west by the 
Atlantic. The western portion of the country is a 
low, fiat, and to a great extent swampy plain. East 
of this the country is mountainous, and the valleys 
seem all to run north and south. The princii^ 
rivers are the Senegal (see Senegal), the Gambia 
(see Gambia), the Jeba or Rio Grande, and the 
Nufiez. In the level tract bordering the coast the 
rivers during floods overflow their banks, inundating 
the plains, and become connected with one another 
by means of canals. On the lower Senegal, as far 
as the inundation reaches, vegetation is very lux- 
uriant. Rice, maize, and other grains, with bananas, 
manioc, and yams, are cultivated equally on the 
hills and plains. The orange, citron, and other 
fruits introduced by the Portuguese are now ex- 
tensively cultivated on the hiUs. Wild animals 
comprise the elephant, hippopotamus, monkeys, 
antelopes, gazelles, lion, panther, leopard, hyenas, 
jackal, crocodile, &c. The climate is intensely hot; 
and very unhealthy for Europeans. The inhabi- 
tants are of many races, the principal being the 
Yolofs, Foolahs, and Mandingoes. These neg^ 
tribes inhabit for the most part Middle Senegam&, 
between the Senegal and the Gambia. Upper 
Senegambia, to the north of the Senegal, is lai^ly 
inhabited by Moors, who carry on an extensive 
trade in gum, &c., with the Europeans. The ree^ 
is settled in various parts by Europeans. The 
Portuguese own the Bissagos I^ands and some coast 
territory at the mouth of the Rio Grande, while the 
British own the Gambia settlements at the mouth 
of the Gambia. Otherwise the whole of Senegambia 
is now under French influence. The population of 
Senegambia is estimated at 12,000,000, and its area 
at from 400,000 to 700,000 square miles. 

SENEGA (or Snake) ROOT (Polygala Senega), 
a plant belonging to the natural order Polygalaoeas, 
has a woody, Dranched, contorted root, about J incfti 
in diameter, and covered with ash-ooloured baik. 
It is inodorous. The taste is at first sweetie said 
nauseous, but after being chewed for a moment 
comes pungent and hot, producing a vexy pecuHiff 
tingling sensation in the fanoes. MedioaUy it is 
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tnmfdnrMl tthiralAtiiig, ezpeotoraiity ftnd diuretic, 
•ad ia lai^doMt emedo and oathartio. It baa been 
oelebrated aa a onre for the bite of the rattle-anake, 
•ad oa a baada equally destitute of foundation has 
been proclaimed as a remedy in pulmonaiy oom- 
plainta The plant growi to the height of about 
1 foot) producing aevml herbaceous stems from the 
same root The leaves are altemate, entire) oval- 
lanceolate) smooth, and sessile. The flowers are 
small) white, dispo^ in a slender, terminal raceme. 
Ita principal vikues are due to the presence of a 
very acrid substance, which has been called senegin, 
polygalin, and poiygadic add. 

^NESCHAL, originally a steward or major- 
domo, whose duty it was to superintend the affairs 
of his lord’s household, llie seneschalship after- 
wards rose to be an office of dignity, and was held 
by militaa^ commanders. In Fruoe ^e nhUchamtie 
was the jurisdiction of a UnUchal^ as in the course 
€)$. time that officer came to be invested with judicial 
functions, and was the leader of the nobility within 
a certain district The royal seneschal was called 
grand UnUchjtd, in oontradirtlnction to the seneschalB 
of the feudal princes, the dukes of Normandy, Brit- 
tany, Guienne^ Burgundy, Ac. 

SENIOR, Nassau Wiluam, political economist, 
eldest son of the Rev. J. R S^or, vicar of Dum- 
ford, Wilts, was bom at Compton, Sept 26, 1790. 
He was educated first at Eton and afterwards at 
Oxford, where he graduated as M.A. in 1815. He 
was called to the 1^ at Lincoln’s Inn in 1819, and 
in 1825 he was elected to the chair of political eco- 
nomy at Oxford, of which he was the first professor. 
In 1830 he resigned this office, but was re-appointed 
in 1847. In 1836 he was appointed a master in 
chancery during the chancellorship of Lord Gotten- 
ham. Senior was a member of the commission of 
inquiry appointed in 1882 to investigate the abuses 
of the then existing poor-law system; and he was 
subsequently nominated one of the commissionerB of 
natioiisl education under the presidency of the late 
Duke of Newcastle. Of his writings, which com- 
prise a number of excellent treatim on political 
economy, and some pamphlets on social and political 
questions, mention may be made of An Outline of 
the Science of Political Economy (London, 1686), 
originally contributed to the Encyclopaedia Metropo- 
liti^; Political Economy (London, 1850); Essays 
on Fiction (London, 1864), a collection of articles 
on Scott, Thackeray, and others, which bad been 
previously contribute to leading reviews ; and His- 
torical and Philosophical Essays (two vols., London, 
1865), a posthumous publication consisting of articles 
reprinted principally from the Edinburg Review. 
Senior died at Kensington Gore, Jime 4, 1864. His 
daughter has publish^ several volumes of extracts 
from his valuable journals. 

SENLIS, a town in France, department of Oise, 
80 miles south-east of Beauvais. It is in general 
well built, but many of the streets are narrow and 
winding. It has an ancient castle flanked with 
round-towers; a cathedral, said to have been founded 
by Charlem^e; a public library, and manufactures 
of coffee, chicory, chocolate, Ac. Pop. in 1896, 6878. 

SENNA. The leaflets of several species of Ca$ 9 ia 
furnish the senna of commerce, of which there are 
several varieties, but the exact botanical source of 
some of the commercial kinds is still uncertain. 
Alexandrian Senna is obtained chiefly from CoMia 
acut^oUa, whilst Tinnevelly Senna is produced 
dbuefly by C» ar^uttifolia. These are the irinHii most 
in repute in this country, but they are frequently 
adulterated with the leaves of other plants naving 
similar properties. Senna is a useful laxative modi- 
cina^ but it is apt to cause sickness and griping. 


SENNAAB) or Simaab, a region In Nortbsra 
Africa axtendiiiff between the Bahr-el- Asrdr or Blue 
Nile, and the Bahr-al-Abiad or White Nile; area 
estimated at about 115,000 square miles. It was 
formerly aa independent Negro kingdom, afterwanls 
subject to Egypt, and forms part of&e Soudan. The 
villages lie chiefly along the banks of the 
Blue NUe, or Bahr-el-Azrek, and are tolerably nu- 
merous. The soil is for the most part leveL In 
Mine parts barron, but on the banks of the rivers 
fruitful and well onltivated. Among the AuimVs 
are camels, she^ cattle, swine, ana the African 
wild a nim als. Rice, grain, meloni^ tobacco^ sugar, 
senna-leaves, ebony and sandal woo^ and palms are 
among ita productions. The climate is worm; in 
summer insufferably hot. The raius which follow 
the hot weather render the air unhealthy. Sennaar 
is a region of great ethnical confusion, the Nubian, 
Negro, and Galla stocks being commingled in all 
degrees, but the fundamental type appears to be 
that of the Fun^ who are a race with many fine 
qualities. The imiabitante may be dassified accord- 
ing to colour thus:— The Assari (yellow), of mani- 
festly Arab origiu ; BLamar (red), mulatto ; Azrek 
(blue), darker t^n the Hamar ; the Akhdar (green) 
and Elkat Fatelolu, both very dark and little re- 
moved from the Soudan (black) or Nubab, unmixed 
Negro slaves recently imported. Sennaar was se- 
parated from the Egyptian territories during the 
Mahdist period, but it is now a first-class district of 
the Egyptian Soudan. Sennaar, the former capital, 
on the Blue Nile, has about 6000 inhabitants, and 
is the centre of a pretty extensive trade, which pro- 
mises to develop under improved oondition& 
SENNACHERIB (Heb. San^eheribk), an Aisv- 
rian king, son of Saigon, succeeded his father on the 
throne B.O. 705. Among his first acta as king was 
the suppresrion of the revolt of Babylonia, and after 
aooompushing this he directed his arms against the 
Aramsean tribes on the Tigris and Euimrates, of 
whom be took 200,000 captive. He then leduoM a 
portion of Media^ till then independent; placed under 
tribute Tyre, Axadus, and other Phoemoisnjdties; 
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Hezekiah, terrified, yielded in a panic, and paid the 
tribute exacted, namely, 800 talents of silver and 80 
talents of gold. On his return to Assyria Sennacherib 
made another attack on Babylonia, and afterwards 
re-invaded Judah. Having marched through Pales- 
tine he laid siege to Libnah and liachish, and find- 
ing that his messengers Tartan, Rabsarls, and Bab- 
sbakeh bad failed m obtaining the submission of 
Hezeldah, be wrote a letter to Hezekiah meant to 
intimidate him; but before he could bring his forces 
against the dty a visitation from the I^rd during 
the n%ht causM the death of 185,000 of his troops. 
In oonseqnenoe of this terrible calamity Sennacherib 
returned to Nineveh and troubled Judah no more. 
From Herodotus we learn of the Egyptian tradition 
regarding the destruction of Senoaoherib’s host 
which is that a multitude of fidd-xnioe devoured all 
the quivers and bow-strings of the enemy, and 
gnawed the thongs by whidl they bound on their 
shields. No mention of the destruction of his host 
is found in the monuments of Sennacherib, and there 
are considerable diamepandee as to the dates of the 
invasions ol Judah between the scriptural account 
and that preaerved in the monuments, and these die- 
orepandes do not ^^ear to have been yet aooonntad 
for in a satiafadory manner. Bennacheiib was one 
of the greatest of the Assyrisn kings, and was not 
only a great warrior but alio a great buUder. Hk 


anced agamst rlulistia, made war upon JSgypt» 
finally marched against Hezeldah, king of J uoah, 
> had revolted. "Sennacherib came up against 
the fenced dties of Judah and took them,’ and 
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maleft aroUteotunl woric wit Iha palAoe of 
jik, whkh ooverod la irei of fully 8 loim Ot the 
death of Sennacherib all that la known it contained 
in the brief Soriptore atatement of 2 Kinga xlx. 87 
and laa. zxxtU. 88, from which it appeara that he 
waa murdered by hit own aona. 

SiENl^lSFBIiDBIl, Alois. See Lithoobapht. 

SENONES, one of the tribea of indent Gaul, bor- 
dering on the Belgae and occupying a fertile country 
in which ia aituaM the modem Sens, a town that 
repreaenta their capital. The Senonea were at first 
friendly towards Casaar, but afterwards resisted his 
measures, upon which he entered their country, and 
took prisoner Acco their leader. In B.O. 52 they 
sent a large force to join the other Gauls who fought 
against him at Aleaia (see Gaul). 

SENS, a town of France, in the department of 
Yonne, ^ely situated on the right bank of the Yonne, 
81 miles n.n.w. of Auzerre. It is an ancient place, 
having been the capital of the Senones (see above); 
consists of regular, spacious, well-built streets, and 
baa a fine cathednd of pure early Gothic (founded 
in 972, rebuilt in the twelfth century), with various 
noteworthy features, more especially a west front, 
pierced by three portals adorned with fine sculp- 
tures; an interesting building of the thirteenth cen- 
tury adjoining; an archiepiscopal palace, museum, 
public library, lyoeum, Ac. Pop. in 1896, 13,518. 

SENSATION is the consciousness of an impression, 
the perception of an impression made upon a nerve. 
Now it is well known that consdousness ia inextri- 
cably linked with the integrity of certain parts of the 
larger brain, of certain groups of nerve cells some- 
where on the surface of the anterior portion of the 
cerebral hemispheres. To these groups or masses of 
nerve cells the phrase * centres for oonsdousness ’ is 
applied, though their exact situation has not yet 
b^n accurately determined. If, then, consciousness 
arises as a result of some change occurring in the cells 
of which these centres chiefly consist, and if, without 
some such change in the higher brain, there is no 
consdousness, then when a pin is thrust into the skin 
of the foot, let us say, and we feel it, or have a sensa- 
tion of pain, it is dear that that sensation is only the 
last of a series of changes following one another with 
inconceivable rapidity, the first of which was the 
change in the skin due to the pin-thrust, the last of 
which was the change in the centres for oonsdous- 
ness. It is dear also that the change in the skin was 
the cause, operating through some intermediate ap- 
paratus, of the change in the centres for oonsdous- 
ness. It ought to equally obvious that the term 
* sensation’ ii applied only to the last of the series 
of changes, not to that occurring in the skin, but only 
to that occurring in the brain. If the change occur- 
ring in the skin be the cause, through some inter- 
mediate apparatus, of the change occurring in the 
brain, to which latter only the term sensation is 
properly applied, then it is possible to imagine some 
break-down in the intenne^te apparatus, the con- 
sequence of which would be that the change in the 
due to the pin-thms^ would fail to produce a 
diange in the centres for consdousness ; that ia to 
say, no sensation would be produced, the pin-ihrust 
would not be felt Or, suppose the intermediate 
apparatus intact, but the centres in the brain de- 
stroyed or under the influence of some drug, which 
prevents any change occurring in them, or under the 
mfluenoe of deep, then the chan^ in the skin is 
duly transmitted by the intermediate apparatus to 
the centres in the brain, but fails to arouse them to 
auv activity, and so again there is no sensation, no 
pam fdt Now let ns generalize this illustration; 
to the ohange produced in the skin the term *im- 
presdon ’ Is ap^ed, to the ohange produced in the 


centres for oonsclousneas the term 'sensation* Is 
applied, and the intermediate apparatus consists of 
nerves. Nerves are distributed to the akin, and end 
in the skin in a variety of ways. A jdn cannot be 
thrust into the skin in a heal&y person without in 
some way affecting some of the endings of the nerves. 
The impression thus produced is trimsmitted along 
the nerve up the limb, and, after a more or leas 
circuitous course up the spinal cord or spinal marrow, 
reaches the brain, is transmitted through the brain 
along nerve tracts till the oentres for oonsdouBneaB 
are reached, which are thrown into activity by the 
impulse acting on them, and then the impreasicn 
mide on the skin is perceived and sensation arises. 
In this case, then, the sensation of pain is the oon- 
sdousneas of an impression made on the skin ci the 
foot by the pin-thrust and transmitted along nerves 
to the brain. Such nerves, which convey impressions 
inwards, are called centripetal (centre-seeking) or 
afferent {ad, to, and fero, I carry), and somewnes, 
though inaccurately, eeneory nerves. 'Sensory nerves* 
is a phrase that is quite common though unsdentifia 
For, after what has been said, it will be noted that 
' sensory ’ is applied to the nerve because it carries 
inwards an impression which frequently gives rise to 
a sensation. But whether or not the impression 
causes a sensation does not depend on the nerve, but 
only on whether the impression reaches and sufficiently 
rouses the centres for consciousness. There is no 
doubt that there are impressions constantly being 
transmitted inwards by afferent nerves from the sur- 
face and from the interior of the body which do not 
give rise to sensations, never reach consciousness, but 
nevertheless produce changes of great moment for 
the general well-being of the body. Thus when a 
strong beam of light falls on the eye, the pupil con- 
tracts, and so limits the amount of light admitted to 
the interior. The chain of events here is that the 
light produces an impressioa on the eye, which is 
transmitted inwards by an afferent nerve, and leads 
to changes in oentres in the brain (not, however, 
centres for consciousness) which issue in a stimulus 
being transmitted to the constricting muscle of the 
pupU, and thus in narrowing of the pupil These 
changes are of vital moment for the integrity of the 
eye, and yet, though they are constantly occurring, 
no one b congous of them. If, instead of a pin being 
thrust into the skin, something be made to touch lightly 
the skin on some part of the body, a series of event^ 
similar to that already described, occurs, and we thus 
become aware of something in contact adth the skin. 
If a drop of strong acid laid on the skin, nerves 
are irritate^ and again by a similar process we be- 
come conscious of the offending substanoe. If a hot 
wire be brought near to the skin, even without touch- 
ing it, the radiant heat from the wire produces a 
marked impression on the nerves of the skin, which 
in due season rouses consciousness. If we swallow 
something too hot, the unduly hot substance acts on 
the ending of afferent nerves in the mucous membrane 
of the giAet and stomach, an impulse b transmitted 
inwards, and we become aware of pain. II inflam- 
mation of the bowel, kidney, or other organ arbe, 
afferent nerves dbtributed to the organ involved are 
affected, impressions are, as in the former oases, trans- 
mitted to centres for consdousness, and uneadness, 
discomfort, or actual pain, more or less severe, b the 
form of sensation aroused If the body be placed 
for a time in any unusual, constrained, cramped, or 
twbted position, the unusud pressure or twist acts In 
time upon afferent nerves, and the impression that 
duly reaches consdousness serves as an intimation of 
the discomfort some part of the body b suffetliift. 
Thus it appears that oy sensations of various kfads 
we become aware of the general oondition of the bed^ 
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tmd of tho Tarioni bodily otgain^ and thot by the 
Mm UMMia we derive Infbrmetioii ooooeniing the 
leletioii the body to the exteniel world. The 
Uloitretioiui that have been need ahow how, from the 
•kin, we derive inpreeBionB that lead to a en aa t i o na of 
oontao^ prewnre, mt, and pain, and we know how 
by anoh aenaationa we derive valn^e and extenaiTO 
infomation regarding external obieota. Careful in- 
veatigation ahowa that all parte ci the akin covering 
the body are not equally reMlily impeaaed by contact 
or by heat or by o^d. It is loond that aome parta 
are more readuy affected by contact than GtD«»!i^ 
aome parta more readily affected by heat, and ao on. 
Tbeie le reaaon to believe that thia ia due to the way 
in which the nervea end in the akin (aee Tough). In 
aome parte of the akin the nervea end in little atruc- 
turaa called *touch-bodiea,' othera end in other waya. 
One fonn of termination ia readily affected by oon- 
tact, another by heat, another by cold, and ao on. 
Theae atructurea are called *ternrinal oi^gana.* So 
the aenaation rouaed in the brain will depend on the 
kind of terminal organ mainly affected. So we add 
to what has been aaid about the mechaniam of a 
aenaation, and amplify our deacription thua — a aenaa* 
tkm ia the result of an impression made on a terminal 
organ, which is transmitted inwards by an afferent 
nerve, and reaches a centre in the brain where oon- 
acionsnesa of the impression arises. Now light plays 
upon the body, but the vibrations to which, physicists 
t^ us, light is due are unable to produce any effect 
upon tiie terminal organs of the al^ that would ex- 
cite oonsciouBnesa. So the body is provided vrith a 
•pedal apparatus — ^the terminal organ of vision, the 
eye — ao oonatructed as to be affected by light lliua, 
through this special apparatus, an impression is pro- 
duced, is transmitted inwards by an afferent nerve, 
the optic nerve, to a centre in the brain, where the 
sensation of light is aroused. Sound is doe to vibra- 
tions of another kind, but these neither affect the eye 
nor the skin. Another spedal apparatus, to con- 
structed as to be excited by sound vibrations, is, 
therefore, provided, the terminal organ of hearing — 
(he ear — ^m which the impression is trmnsmiUed 
inwards by a spedal nerve, the auditory nerve, to a 
spedal centre in the brain, where the aenaation of 
sound ia aroused. Similarly in the muooua membrane 
of the tongue and palate there are special terminal 
organs, affected in a particular way by sapid sub- 
atanoes, from which impressiona are conveyed in- 
wards by special afferent nerves to spedal centres, 
resulting in the production of senaationa of taste. 
Similarly in the upper part of the nasal cavity are 
the spec^ termini organa of smell. Thus there are 
spedal kinds of apparatus, affected only by special 
physical causes, the exdtarion of which ends & the 
pr^uction of spedal sensations. These spedal sen- 
sations are those included under the term touch, and 
those of vision, bearing, taste, and smeU. It is by 
the spedal senses that we derive information ooocem- 
ing external objects and maintain our relations 
with the external world. But, as already indicated, 
from every part of the body, from the internal oigans 
as well as from the surface, impressions reach the 
nerve-centres. Many of these never rise to oonsdous- 
nesB, but nevertheless, through the intimate relation- 
ship existing between all parte of the nervous system 
and all parte of the body, they play most neoeasary 
parte in the hannonious working of the bodily organs. 
It is by such impressions, for example, playing npon 
certain nerve-centres (not oentres lor consdousneM) 
that the rhy^m of the heart, the rate of braathing, 
the distribution of blood to various organs according 
CO their needs, are maintained. Such impressiona 
paM inwards by afferent nerves, bnt not alxm^^ the 
oanteea for oonadonaneas, they do not give liae to 


aenaattcnia. Many impreaaioiis from internal orgna» 
however, do reaoh oanirm for oonadouaneM and s^ve 
riao to a enaa t ioni^ sot of the spedal, well-dewied 
oharaoter of a enaiibiQna of taste, sight, ko,, but of a 
more vagua^ iU-defined aort. It ia ckmbtlMS a oom- 
blnatkm of auoh that gives riae to the feeling of 
general well-being we experience when all the b^y 
oigans are in vigorous healthy activity. Itiaprobahly 
impraadona reaching the oantrea for oonadouaneM 
from various organa of the body, impreankma of an 
abnormal kind, that oooaaion fedinn of oneaainaaa, 
of diaoomfort, cd being 'out of aorte,^aa we phrase it 
These are all darned together as general eensatloiis, 
and the sensations of hunger and Uiixst are partioular 
fonns of them. 

So that by the special aenaationa we derive infor- 
mation oonoeming the external world, and by general 
aenaationa we derive information oonoeming our own 
body. 

In regard to the spedal aenaes, it is to be observed 
that the afferent nerve always oonveya the tame 
kind of impression. Thus in tibie case of the eye, the 
optic nerve, under nonnal drcumstanoea, only trans- 
mits inward impreadona due to light, and these im- 
pressions are always conveyed to one mdal centre, 
the centre for viaion. This nerve and thia centre, 
that ia to say, are eet apart for this special bnsinesa. 
The Mtio nerve, to put it in another way, ia habi- 
tuatea to transmitting from the eye impre^ons due 
to light, and the centre for vision is Imbituated to 
receiving impressions by the optic nerve due to light 
falling on the eye. Thus it comes about that if the 
optic nerve be exdted in any way, the impremion 
that reaches the centre givee rise to a sensation of 
light, just as if the impression had been due to the 
usual cause. Let the <^tic nerve he mechanically 
irritated, as by a blow on the eye, the person seems 
to see stars; irritate the nerve by an electric current, 
the person sees flasbea of light. Again, let the centre 
in the brain he exdted by ahnonnd causes, by druga 
acting on it throogh the blood, by alcohol, and so on, 
the person sees objects, as if they were in the external 
world, which are only the oreations of the exdted 
brain. In the same vray if the auditory nerve be 
exdted in any abnormal way, sounds are heard, 
'singing in the ears,' Ac., and abnormal stimulatitm 
of the centre in the brain will produce sensations of 
sound, sometimes almost indistinguishable from sen- 
sations due (o ordinary causes. These illusions of 
the senses are, of oourse^ rendered possible b^ the 
fact that, as the result of education and habit, we 
refer the causes of our sensations to outward objects. 
If something touches the skin, we feel it, hut we also 
see the touching body in contact with the skin. Thus, 
from our babyhood upwards we associate sensatiens, 
arising from impressions made on the skin, with ex- 
ternal objects in contact with it. SometimM in 
jaundice the nerve terminations in the skin are 
irritated by the circulation of blood containing 
biliary matters, and the person can hardly rid himself 
of the idea that insects, such as ante, are crawling 
over hia body, in spite of the evidenoe of his eyes. A 
similar explanation is offered for the fact that a person 
who baa had a leg amputated often oomplaina of pain 
ffi the amputated foot. The nerve in the stump is 
irritated, and in accordance with habit the pain ia 
referred to what ought to be the termination of the 
nerve, that is, to a position in apaoe that would have 
been oocupied by tne foot of that leg had it been 
intact 

It remains to be added tiiat impressions made upon 
a terminal organ of aensa^ and on a centre, last an 
appreciable ttom. That is to aaj, two impressiona 
on the same Mnae orgaa, follow!^ cos another, re- 
quire to be separated by a certain interval of time 
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to b« dbtbnidied from oiM aaoiher in eonsd^ 

If follow one Mioklier lo qnkddj that the effect 
of the firit hM not died away before the second is 
pfodooed, the two are fused in oonsdousness, and 
are sppreolated only as one. An Ulnstration of this 
Is the appearanoe iH a Inminons circle by the will- 
ing in the air of a piece of string, the end of which 
has been Uffhted and then blown out to produce a 
glowing point. The separate impressions of the 
glowing point falling upon the retina from different 
points in space become fused into the sensation of a 
drdle of light 

The spedhd senses and the stractore of the oigans 
of sense are described under the headings Eti, Eab, 
Nosi, SMELL) Tough, Aa, whilst the artidea on the 
nervous system will i^ord information regarding the 
various parts more or less intimately concerned in 
the conveyance of impressions and production of 


SENSES. See speoisl articles Eti, Eab, Nose, 
Smell, To uch, & c.; also Nebvi, Senbahok, Ac. 

SENSITIVE FLAMES, gas flames which are 
easily affected by sounds. The most sensitive flame 
is produced in burning gas issuing from a small taper 
jet Such a flame will be affected by very small 
noises, as the ticking of a watch held near it, or the 
chinking of small coins 100 feet off. The gas must 
be turned on so that the flame is just at the point 
of roaring. Professors Barrett and Tyndall have 
performed many highly interesting experiments with 
these flamecL 

SENSITIVE PLAlNT (Mimosa pudica; natural 
order LeguminossB), a plant celebrated for its ap- 
parent sensibility, shrinldng and folding up its leaves 
on the slightest touch. & is a native of tropical 
America, but is often seen in British greenhouses. 
It is a low plant, with white flowers, disposed in 
beads, which are rendered somewhat conspicuous by 
the length of the stamens; the stem is prickly; the 
leaves are compound, consisting of four leaves, them- 
selves pinnated, uniting upon a common footstalk. 
At the approach of night the leaflets all fold together: 
the same takes place with the partial leaves; and 
finally, the common footstalk bends towards the stem; 
at sunrise the leaves graduidly unfold, and recover 
their usual state. So far, this is evidently the effect 
of ligh^ but the same phenomena take place on 
touo^g the plant roughly, only that it recovers 
itself in a short period. All these motions are inde- 
pendent of each other, and it is possible to touch a 
branch so gently that it shall cuirink without the 
leaves being affected. Some other species of Mimosa 
exhibit the same phenomena, hut iu u less striking 


iENSOET NEBVES. See Nerve and Sehba- 

BtOH. 

SENSUALISM. See Philobopht. 

SENTENCE, in grammar, a combination of words 
which is complete in itself as expressing a thought or 
proposition, and in writing is marked at the close by 
a full point It is the unit or ground-form of speech, 
and hence the words which combine to form a sen- 
tence are denominated ports of speech. A sentence 
must iJways contain two meml^rB — the svl^ect or 
thing spoken of, and the predicate^ or that which is 
enunciated regarding the subject. Accordingly every 
sentence must have a finite verb, though in impas- 
sioned language the verb is frequently understood. 
Sentences are distinguished into rimpZe, complex, and 
compovnd, A siiume sentence has only one sul^ct 
•ad one finite verb, as * The man is brave.’ ’^is 
may be more or less expanded by the use of adjuncts, 
ana stUl reti^ its character of a simple sentence, 
unless another subject or verb is introduoed, as 
k * lliat truly patriotio man is brave beyond measuze.’ 


U; however, the adjunct oontafns a Tech, titon we 
have the exsmide ot a oom^ez •entono^ as *Tte 
man, wAo i§ tmup patriotic, will risk his life for his 
county.’ The dwise here introduoed to limit the 
idea of the subject is called a snbordhiato seatonoe. 
A complex sentence may aooordingly be defined as 
a principal sentence with one or more subordlaate 
sentences. A oomponnd sentence consists of two or 
more simple sentences oonnected oonjunct{oii% ae 
'The sun rises in the east and sets in the west* It 
differs from the complex sentence in having its dansee 
oo-ordinate, and no^ as the other, in subordination to 
a principal clause. A sentence, it is evident may like- 
wise he at the same time compound and complex, 
which happens when a complex danse is oo-ordixiatod 
with one or more simple or complex dauses, thus 
giving rise to a compound complex sentence. For 
the division of sentences into conditional, interroga- 
tive, Ac., see Looio — Judgments. 

SENTINEL CRAB (PodophthaliavM vigH), a genua 
of Grabs or Decapodous Crustaceans, so named from 
its active watchM habits, and flrom the very don- 
gated footstalks upon whidi the eyes are set IMs 
spedes, the only one of its genus, inhabits the shores 
of the Indian Ocean, and oocuis in the Mauritius 
and Philippine Islands. Its average length is from 
2 to 4 indies. Each eye-stalk omurists d a long 
primary or first joint and of a short second joint 
When the animal ia at rest the eye-stdka are laid 
horizontally on the front margin the carapace or 
body, and lie in two apedal grooves or channels. 
This crab is included in the family Portunids, is 
further distinguished by its flat wide carapace and 
by the eloxmated chda or nipping-claws. 

SENTRY, or Sentinel, a soldier set to watoh or 
guard an army, camp, or other place from surprise, 
by observing and giving notice of the approach of 
dwger. At night each sentind is famished with the 
countersign, and no one, not even the commander-in- 
chief, may approach or pass him without mving this 
preconcerted signal Should the intruder udl to give 
the ' word,* it is the duty of the sentinel to anesi 
him, or if necessary shoot him. The punishment of 
a sentinel for sleepmg at his post is, under martial 
law, death. 

SEPARATE ESTATE, in law, is the designation 
of a married woman’s property when held indepen- 
dently of the husbanas int^erence and oontroL 
See Husband and Wife. 

SEPARATION. See Judicial Separatiov. 

SEPIA, a genus of Cephalopoda or Cuttle-fidies, 
included in the family SepiadsB. These Cephalopoda, 
of which the Sepia officinalis (see plate Mollusoa, 
fig. 24), or Common Sepia, is a typical example, 
belong to the Dibranchiate or ‘ Two-gilled * section 
of their olaas, and to the mup of Uecapoda or * Ten- 
armed’ forms. The famuv Sepiadse possesses im in- 
ternal calcareous shell, the so-called sepiostairs or 
' cuttle-fish bone,’ so often cast up upon our soatheim 
coasts, and formerly much in repute as an antacid 
in me^dne, and as the source of the * pounce* once 
used for spreading over eroded ink -marks to form 
a smooth surface for the corrected writing. This 
cuttle-bone consists of a broad plate, oonvez on one 
side, and presenting at one extremity lateral expan- 
sions. An imperfectly chambered apex or miicro 
exists. Its texture is very light ana spongy, and 
on microscopic section the sepioetaire is seen to con- 
sist of horizontal layers supported on numerous 
intervening pillar-like supports. The suokers exist 
in four rows on the anns of the genus Sepia, and, 
as in all Deoapodous Cuttle-fishes, the snomrs are 
pedunculated, that is, supported on short stalks, 
liateral fins exist, and these are as long as the body, 
which b of somewhat oblong figure. The two ten- 
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ImIm or wiii% which are longor than tho remaining 
eighty are wide at their tlpi^ and ponew anokera at 
their expanded extremitiea only. The genera Belop- 
ter% 8epiol% and Spiniliroatra are also genei^y 
in<diided In family of Cephalopoda. The ink of 
the Sepia wm long thought to form m ingredient in 
Chinese and ink — a aappoaition whldht from 

aooonnta given by travellers of the mannfaotnre of 
these pigment^ is now known to be entird.y errone* 
ona. %[ie ^gs of the Sepia resemble bunches of 
grapes in form, and hence toe dusters ova of these 
forms receive from fishermen and others the fandfol 
name of * sea-grapes.' The eggs are each Indoaed 
in a leathery capsde— >the so-called nidUtnunUU cop* 
side of these and other Molluscs, which serves to 
protect them. Sepia ofieinaiit it^ occurs on the 
southern English coasts, but more especially in the 
Mediterranean Sea. Luge specimens of this genus 
and spedes appear to be occasionally devdoped. Bee 
also Mollusca, Kbaken, itc. 

SEPIOSTAIRE. See Sipia. 

SEPOYS (corrupted form of tipoht, a soldier, from 
ftp, bow or arrow, the original weapon of the Hindu 
sddier), the name given in India to the forces com- 
posed d natives, disciplined after the European 
manner. The Fiendi were the first to see that the 
transportation of troops from Europe to their Indian 
colonies would be too expensive, and that Europeans 
would perish in great numbers by the ezposuro at 
sea and in the climate of India. They therefore took 
Hindus into pay, and the English adopted the same 
policy. Previous to the great mutiny the army of 
the East India Company was composed of five or six 
times as many natives as Europeans; but since India 
has been transferred to the crown the number of 
native troops is not so disproportionate to that of the 
Europeans, being now usi^y about double the 
latter. In 1900 the total strength of the native 
army in India was 155,249, and that of the European 
was 73,638. Though not generally equal in courage 
and dexterity to European soldiers, the Sepoys are 
hardy and capable of enduring much, and very tem- 
perate in their food. 

SEPTEMBER (from the Latin ccpUmac, seventh), 
the ninth month of our year, but the seventh of the 
old Roman year, which b^;an in March. It has 
alwajrs contained thirty days. See Calbkdab and 
Epoch. 

SEPTEMBRISEU JRS, the name given to the 
authors and agents of the horrible massacre of pri- 
soners in Paris on the 2d and 3d of Septembw, 1792. 
Upwards of 1000, at the lowest computation, were 
mercilessly murdered at the bands of the frantic 
populace; neither age, sex, nor office was regarded, ! 
and if many of the massacred were crindnala^ many | 
more were innocent 


SEPTUAGESIMA SUNDAY, the third Snndaj 
before Lent, so called from its being about seventy 
days before Easter {icptuagaimui, seventieth). 

SEPTUAGINT, or the LXX., the Vernon of the 
Seventy, the Alexandrine Version, Ac., Is ^e oldest 
Greek version of the Old Testament The ii 
generally traced back to the mythical relation d 
Aristeas, which met with general credence till ths 
latter half of the seventeenth century. In a letter 

ttiat Ptolemy 

Philadelphus, king of Egypt (284-247 B.O.), at whom 
court he {wetends to be then staying, having been 
advised by Demetrius Phalereus, h^ libriuian, to 
apply to the Jewish high-j^est Eleacar for a copy of 
S? Jewish laws, despatched a 

iettsr to Eleazar requesting seventy-two peraans to 
act as inte^ters of these laws. His request was 
paniwl, «d^e seventy-two interpreten retired to 

the idand of Pharos, and tiiere completed tbsfr t^^ 


lation in seventy*two days. The version was a^ 
proved by a number of Jews to whom it was read, 
and copies of it were allowed to be taken. The 
account of Josephus does not vaty much frmn that 
of Aristeas; bat Philo's aooonnt mffsn in a number 
of dronmstanoes. The story at alater period reoeived 
numerous embelliahmenta, and the impossibility of 
the narrative being authentio was clearly demon- 
stra^ by Hody, Soaliger, and others, and it Is now 
nniversi^ pronounced faboloua. We probably owe 
the LXX to some Alexandrian Jews, who^ having 
lost the knowledge of the Hebrew, caused this trans- 
lation to be made by some of thefr learned oountxy- 
men, for the use of the synagogues, and called it the 
Septuagint from the great suihedfin of seventy-two 
members. It dates from the third oantniy b.g. At 
first <»Dly the Pentaten<ffi was translated; and the 
version of the remaining books of tbe Old 'Testament 
was accompliahed gradually, the whole being finally 
I completed in the second oentury B.a From the 
varieties of style evinced in the vendon it is dear 
that there must have been several translators, though 
how many it is impoatible to ascertain, ^e lim- 
guRge of the LXX. is the Hdlenistio Greek of 
Alexandria, based upon the Attic dialect The most 
skilfully executed portion of the Septuagint is the 
Pentateuch, next to that the book of Proverbs. The 
execution of the Psalms and Prophets is very indiffer- 
ent Of the Prophets the version of Jeremiah is the 
best and that ox Daniel the worst It is inferred 
regarding the Hebrew MS. or MSS. from which the 
version was made, that the letters were substantially 
the same as the present square characters, that there 
were no vowel points, no separation into words, no 
final letters, and that the words were frequently 
abbreviated. From the hanuony found to suENdst In 
a multitude of instances between the Septuagint and 
tbe Samaritan version, it has been surmised that the 
latter was the basis of the former; but the enmity 
existing between the Jews and Samaritans militate 
against this hypothesis. To explain the resemblance 
between the two versions Ges^us supposes them 
both to proceed from a common recensian of the 
Hebrew ^riptures, and other hypotheses have been 
made, none of which are not open to obiectioni. 
The Septuagint is the original of every ancient ver- 
sion of Scripture with the exception of the Syriac 
Peshito and the Samaritan. It was the sole standard 
of authority during the first four centuries, and has 
been the Bible of tiie Eastern Church from the first 
Of 850 direct quotations in the New Testament from 
the Old Testament, scaroety fifty are found whldi 
differ materially from tbe ^ptuagint It does not 
appear, however, to have obtained general authority 
so long as Hebrew was understood at Alexandria, 
nor can it be mved to have been commonly substi- 
tuted by the Jews for tbe original In the synagogue 
service at an early period. It waa, however, adopted 
by Philo and Josephus, and was Wversally received 
by the early Cbristiaos. In the transcription of the 
l^ptuagint, of which numeroui copies were made, a 
great number of mistakes crept into the text Tlie 
task of rectifying it was nndertsken by Origen, and 
the version as amended by him finds a place in hki 
Gfreek Hexapla, The Septuagint Is ox undoubted 
value to tbe Bible critic, though tbe translation is 
not always literal, and mlsappr^ensicms of the mean- 
ing of tbe original are frequent Glosses are vsiiy 
often inserted, and arbitrary paraphrases are nnmsir- 
ous. There is also observable a tendency to tons 
down the more marked faetancas of anthre^pomor- 
phism. Tbe principal extant MSS. known are the 
Codex Alexandrinns in the British Museum, tlis 
Codex Vatloanns in Rome, and tbe Codex SiiuJtioas 
(imperfect) In St. Petersburg. The principal printed 
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editioni are the Oomplutensiaii (1517), the Boman 
or Sixtine (1687), the Oxford of 1707-20, the Oxford 
of 1798-1827 (HolmeB-Panona, five vole, folio), and 
the Oambridge edition by H. B. Swete (1887-94; 
2nd edn., 1895-99, three vole.). The Septua^t, 
which had been ui^ by Jews and Ohrietwns long 
after Christ, was gradually superseded by other 
Greek versions, such as those of Aquila, The^otion, 
and Bymmachus, representing more closely the 
Hebrew text as it latterly stood, but only small 
fragments of these now exist. There is a Cfoncord* 
ance to the Septuagint by Hatch and Redpath. 

SEPULCHRAL MOUND. SeeTuMUU. 

SEPULVEDA, Juan Gines de, a Spanish theo- 
logian and historian, bom about 1490 at Pozo Blanco, 
near Cordova. He passed three years at the Uni- 
versity of AlciJa de Henares, and in 1515 proceeded 
to Italy and studied theology at Bologna. At Rome, 
whither he next went, he set himself to study 
Aristotle, and translate some of his works into 
Latin. He assiated Cardinal Cajetan at Naples in I 
revising the Greek text for his ^ition of the New 
Testament, and in 1536 Charles Y. appointed him 
his historiographer, and tutor to bis son Philip. In 
1557 he quitted the Spanish court, and retired to his 
country house at Mariano, where he died in 1574. 
The elegance of the style of Sepulveda has earned 
for him the title of the Livy of Spain. His chief 
work is a history of Charles V. An edition of his 
works was published by the Madrid Academy in 1780. 

SEQUESTRATION, in law, the act of separating 
a thing in controversy from the possession of both 
parties, till their right to it is determined by course 
of law. It is either voluntary or necessary ; volun- 
tary when it is done by consent of the parties, and 
necessary when it takes place by order of the official 
authority. In Scotland sequestration corresponds to 
the process of bankruptcy in England. See Bank- 
EUPTcrr. 

SEQUIN, a Venetian gold coin first struck about 
the end of the thirteenth century, and equivalent in 
value to about 9a. 4d. sterling. 

SEQUOIA, a genus of evergreen coniferous trees, 
with two species, both confin^ to California. The 
best-known species is the so-called Mammoth Tree, 
S, (Wellingtonia) gigamXcoL, of the Sierra Nevada, 
This species is found in groves along with other 
trees in the sheltered valleys of that range, and 
attains an average height of about 300 feet. The 
most celebrated groves are those of Calaveras and 
Mariposa, and one of the fallen trees in the former 
ve, known as the Father of the Forest, must have 
n over 400 feet in height. The Mother of the 
Forest is 827 feet high, and has a circumference of 
75 feet near the base. These are among the loftiest 
trees in the world, being exceeded in height only 
by some of the eucalypti or gum-trees of Australia. 
The larger specimens must to older than the Chris- 
tian era. The other species, S. aempervirefM^ yields 
a timber known as redwood. Both are now culti- 
vated in many countries for ornamental purposes. 

SERAGLIO (ultimately from Latin «era, a bolt, 
but in its usual meaning influenced by the Persian 
word serai), the former imperial palace of the Os- 
manli Sultans, in Constantinople, occupying the 
extreme eastern part of the city proper, at the 
entrance of the Bosphorus. It stands on the site of 
ancient Byzantium and is of great historic interest, 
but many of its building were destroyed by fire in 
1868. The existing buildings date from the time 
of Mahmoud II., and chiefly occupy the summit of 
a hill, which is surrounded by fine gardens, the 
whole being enclosed by ruinous walls, partly of 
medieeval origin. The entrance is on the west, near 
the church of St. Sophia, by the Imperial Gate 


{BM the ' Sublime Porte ’), which leads 

into a court lined by the min^ the (fid chtmfii 
of St. Irene (now an armoury, with many int49rest- 
ing objects), a museum of antiquities (also of some 
interest), Aa Another gate, the Orto Aqpout^ 
leads from this court into an inner one, whmh is 
surrounded by arcades and the former kitchens of 
the sultan, his wives, and officials. The main part 
of the sera^o is then reached through the Bdbi 
Saadet, or Gate of Felicity, formerly guarded by 
eunuchs. Here is the Hi^ of the Divan, where 
ambassadors were formerly received, councils held, 
and justice administered ; the treasury, with beau- 
tiful and valuable collections; and the harem, where 
the sultan’s wives were housed. There are also 
kiosks and other buildings within the enclosure. 
Since the time of Mahmoud II. this palace has not 
been regularly occupied by the sulta^ and it has 
therefore lost much of its former magnificence and 
interest. The word seraglio has come to denote a 
harem or place for the seclusion of concubines. 

SERAING, a town of Belgium, in the province 
of Li4ge, 8 miles south-west of Li^, on the right 
bank of the Meuse, here crossed by a handsome 
suspension -bridge, communicating with Jemeppe. 
The very extensive iron and machine works of 
Cockerill, now owned by a company, employing 
about 11,000 hands, are established here in the old 
palace of the Prince-bishop of Liege, and there is 
also a magnificent glass and crys^ work. Near 
the town several co^-pits are in operation, and iron 
ship- building is carried on. Pop. (1900), 89,623. 

SERAJEVO. See Bobna-Serai. 

SERAMPORE, or Serampub, a town of SLindu- 
stan, in Hugh District, Bengal, on the right bank 
of the Hugh, 12 miles above Calcutta. It extends 
about a mile along the banks of the river, is built in 
the European style, and is kept remarkably clean. 
Paper and mats are manufactured. It formerly 
belonged to the Danes, who sold it to the British 
government in 1845. Serampore was the head- 
quarters of the celebrated Baptist missionaries, 
Carey, Marshman, and Ward; and there are a § 
church, school, college, and library connected with " 
the mission. Pop. (1891), 35,952. ; 

SERAPEUM, the name given to various Ecyp- 3 
tian temples dedicated to the god Serapis (wnich ^ 
see). The Serapeum at Memphis has been shown ^ 
to have been the cemetery of the Apis, and close to C2 
the Apeum, where the bull dwelt while in life. 2 
Within its precincts also were the dwellings of the ^ 
riests, and an hospital for the sick, who flocked q. 
ere to be cured by the dreams vouclmfed them by<^ 
the god. The approach to the temple from the city-J 
was through an avenue of sphinxes. The ruins of^ 
the edifice, as well as the dromos of sphinxes, which!" 
had already become partially buried in the sand in^ 
the days of Strabo, were discovered by M. Mariett^ 
in 1850. After excavating a len^h of 7000 feet^ 
and uncovering 141 sphinxes, he discovered at th^ 
end of the avenue a semicircle adorned with statues 
of the sages, poets, and philosophers of ancient 
Greece, and this is supposed to have formed part of 
the library of the Serapeum. Near this a transverse 
avenue led on the right to a temple of Apis, erected 
by Nectanebos, and on the left to the Serapeum 
itself. Further excavations disclosed among other 
interesting objects the subterranean tombs of the 
mummies of the Apis. This great cemeteiy divided 
itself into two parts, the one, a vaulted galleiy, con- 
taining twenty sepulchral chambers, of dates rang- 
ing from Ramei^ II. to Psammetichus I.; and ^e 
other, a souterrain, divided into a number of ^pdleriee, 
begun in the fifty-second year of Psammeuchus L, 
and continued tiU the beginning of the Roman Em* 
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ffif, boll miimiDiMi of this dlvirion were depo- 
idled in gigentio monolith seroophagi of Syenitio 
gTeahe^ somMdmee as h^ as 12 feet^ with a lena^ 
of 15 feet| and weighing upwards of 60 tons. The 
dead boll was treated as a deceased human being, 
and the saroophagi were accompanied by sepnlehral 
▼ases and by the usoal sepulchral figures offered to 
the dead. Votive tablets were placed over the 
lintels of the doors of the ohamben, and as <me of 
these always contained the date of the birth or dis- 
covery, the enthronement^ and death or burial of the 
particular Apis, they have become of great import- 
ance in determining the chronology of the nineteenth 
and subsequent dynasties. They end with Ptolemy 
Eueigetes IL (ac. 177). The disooveiy among the 
mins of 146 papyri (now in various museunuM has 
thrown light upon the mode in which the affairs of 
the temple were administered, and upon other matters 
oonnectM with the worship of the Apis. These 
papyri all date from the eighteenth to the twenty- 
fourth year of Ptolemy P^ometor, and we leam 
from them that the temple was under the direction 
of prefects, delentea, vicars, sub-administratois, and 
store-keepers. Two priestesses also served JEeoa- 
lapius and Serapis, and a kind of monkish order lived 
In celibacy and sedusion within the precincts of the 
temple, which they never left. A large number of 
bro^ figures and various other antiquities were 
also disoovered among the ruins. The tablets found 
numbered 1200, and altogether about 7000 objects 
were discovered, nearly hidf of them referring to the 
worship of the Apis. See Mariette’s Choix de Monu- 
ments decouverts pendant le d^plaoement du Sera- 
penm de Memphis (ito, Paris, 1856); Memoirs de la 
mbre d’Apis (4to, Pa^ 1856); L’Athenenm Fran- 
ods, 1855, 1856; Lepsiut, UeW den Apiskreu^ in the 
Zeitechrift der Mor^nlandischen Geeellschaft (185S). 

SERAPHIM (plural of serapk), a name applied 
by the prophet laaiah to certain attendants of Jeho- 
vah in a divine vision presented to him in the temple 
(IsSb vi 2). Their position is represented as being 
above or over Jehovah (not the throne, as in the 
Authorized Version); their attitude that of rever- 
ent adorers of God's holy majesty, and ready ezeeu- ! 
tioners of hu will Very commonly by these sera- ' 
phim have been understood some sort of angelic i 
Demgs — afiffeU of fire. The term seraphim is only | 
used elsewhere of the serpents of the wilderness I 
(Nnm. xxL 6, 8 and Dent viiL 15). See Chsbu- 
BQL 

SEBAPION, an eminent physician of Alexandria^ 
of the sect of the Empirid, flourished about the tliira 
centujy. He occupied himself almost exdniively with 
inquiries into the nature of drugs, and was a keen 
opponent of Hippocratea. Many of his remedies 
are very absurd. Among others be recommends for 
epilepsy the brain of the camel, the heart of the hara^ 
the bk^ of the tortoise, and the excrement of the 
camel 

SERAPIS, or Sabapis, an Egyptian deity whose 
worship was introduced Into Egypt in the reign 
Ptolemy L It is related by Plutsrch and Ti^tus 
that Ptolemy having seen in a dream the image of 
a god, which he was ordered to remove from the 
place in which it stood, sent to Sinope, on the sug- 
gestion of a traveller named Sodbiua, and brought 
thence a odossal statue, which be set up in Alex- 
andria, It was declared to remiesent tiie god Serapis, 
affirmed ^ Manetho to be ^luto or*the Jupiter of 
Sin<^)e. uf tiie many etjrmoloiries of the name that 
have been suggested th/ oo^ one isnowreoog- 
ni^ to be ^ of Clement of Alexandria, 
being composed of the names Osiris and Apia, the 
name of having been applied to^ 

dealh, and to tiie bull oonsideied as a demigod. A 


magnificent temple wm built at Alaxandria for tho 
reception of the statue of Serapis, and this tem{ila*- 
tim Serapeum-^was the last hold of the pagans in that 
dty after the introduction of Ghristianity. Another 
temple of this god at Memphis, beside the Apis ceme- 
tery, was discovered by Mariette in 1860. (See 
SxBAPsnM.) The Egyptums themselves never acknow- 
ledged him in then: pantheon, but he was the prin- 
cipal deity in tiie Otriek and Rmnan towns, and was 
oc^derad to be either Osiris, .£soulapius, Jupiter, 
or Pluta Forty-two temples are said to have been 
erected to him in Egypt under the Ptolemies and 
Romans; his worship extended also to Asia Minor, 
and in 146 a.d. it was introduced to Rome by Anto- 
ninus Pius. The image of Serapis perished ^th his 
temple at Alexandria, which was destroyed in 88P 
by tne order of Tbeodoslui. 

I SERASKIER, or Sebi-abkxb (Persian, *head of 
I the army*), the name given to the oommanders-ln- 
ohief of the Turkish armies, and particularly to the 
generalissimo or minister of war. As applied in the 
Utter sense the seraskier has very extensive powers, 
and is second only to the grand-vizier; he is chosen 
from among the pashas of two or three taOs. 

SERENADE (Italian, eerenata, from the Latin 
eerenus, clear), properly, music peiformed in a dear 
ni^t; hence a murical entertab^ent provided by a 
lover under the window of his mistress. It oousists 
generallv of instrumental music, but vocal is some- 
times added. The practice exisM even among the 
Greeks and Romans. Such music Is sometimes per- 
formed merely as a marie of esteem and good-will 
towards distinguished persons, and then is not un- 
frequently accompanied by long processions with 
torches. Hence we different chmacter of serenades. 
A single singer may accompany his song with the 
guitar, mandoline, lute, &a; or wind-instruments 
may 1^ used, as ^tes, honis, darionets, hautboys; 
or, as is the fashion in some of the larg^ dties of 
Northern Germany, many singers may jji^ Seren- 
ades are also sometimes used as omoert-pieoes, and 
then, of course, experience some change of character. 

SERES, a town in Turkey, on a height above a 
Urge and fertile plain, 85 m^ north-east of Sale- 
nica. It is surrounded by embattled walls flanked 
with towers, is well built, snd has various mosquss 
and Greek diurchea, spacious bazaars, manufactures 
of linen and cotton goods, and a considerable trade in 
cotton, tobacco, com, and fruit. Pop. about 25,000. 

SERFS, a term applied to a cUss of labourers 
existing under the feudal qrstem, and whose condi- 
tion, thoi^ not exactly that of sUves, was littie 
removed from It The sUve system, which had 
attained to sudi vast dimensions in the days of the 
Roman Empire, and under whidi the permns of the 
sUves were as much the marketable property of their 
knrd as anything he possessed, was replaced, on the 
establishment of the barbarians upon the ruins of 
the empire, by a species of servitude whidi was so 
far an improvement upon the old that a certain 
amount of personal Ubenrty, at least, was assured to 
the sUve. Whatever may have been the numbers 
of the servile class of the community at this time, 
and they must have been oondderaDle, they were 
afterward largely increased as the feiuUl qrstem 
developed itself more. Under this system, from 
the vassals of the king downwardly the whole oom- 
munity was subject to certain degrees of servitodi^ 
and it waa only on oonditiem of spedfio aerrioes to 

rendered to his superior that any Individual held 
his fief. In the osee of the lower dsases this servi- 
tude amounted tofan almost oomplets surrendar of 
their personal liberty. In Ghml, where the lendal 
system experienced its greatest development and 
where serfdom became the most extensive and severe 





15 


m Iti npidioiitloii to the ni i iw a i of the peo|de, the 
Gkeman oonqneron geve themielvei up to Uie enj<^- 
menti of war end the ohaee, and to the groeBer len- 
iual pleaeuxee. while their flooki weie tended and 
their lands tiiled by the aerfe, tome of whom paid 
rent in kind, while others stored the produce of Imeir 
labours for their masters, deducting a wn^ll amount 
for their own subsistence. The causes that tended 
to the increase of this (dass are not far to seek. 
Small proprietors who could not uphold t he m se lves 
in their possessions against the rapadty of their 
more powerful neighbours, had fretmently not only 
to suffer the jdllage of these, but idong with them 
to surrender their own persons to be the servants 
of the pillagers; for how otherwise could they sub- 
sist ! Famine again, which was of common occur- 
renoe in those days, obliged many freemen to sell 
themselves into slavery in order to save themselves 
from a worse fate. Others exchanged their liberty 
for the protection of some powerful lord; wUle 
many surrendered themselves and their properties to 
chni^es and monasteries in exchange for the spiri- 
tual blessings which they expected to derive from 
these institutions for so doing. Likewise offenders 
against the laws, when unable to pay the fines laid 
upon them, and persons who failed in the perform- 
ance of th^ military duties, were reduced, or liable 
to be reduced, to the condition of serfs. Thus, while 
the condition of the original slaves underwent a 
marked improvement, many of the lower ranks of 
freemen sunk to the level to which ^ese were raised, 
and some conception may thus be formed of the great 
aumbers comprising the class we are considering. 
Montesqnien affirms that at the beginning of the 
ascendency of the third dynasty in the tenth century 
nearly all the people of France were serfs. Of course 
the state of the serfs varied very much, and depended 
greatly upon the character of their masters. There 
were two classes of labourers — ^the villeins and the 
serfs proper. In many cases, however, the line of 
demarcation between these two was so ill-defined as 
to be Bcarcdy distinguishable, and they gradually 
became more and more closely assimilatea to each 
other. There is no doubt, however, that the dis- 
tinction was real, and that the villeins occupied a 
middle position l^tween freemen and serfs. (See 
Villein.) Hallam remarks, in reference to these 
two dasiee, that *in England, at least from the reign 
of Henry II., one only, and that the inferior species, 
existed; Incapable of property and destitute of re- 
dress except against tiie most outrageous injuries. 
The lord could seize whatever they acquired or 
inherited, or convey them apart from the land to a 
stranfi^r. Their tenure bound them to what were 
called villein services, ignoble in their nature and 
indeterminate in their degree — ^tiie felling of timber, 
the carrying of manure, the repairing of roads for 
their loi^ who seems to have possessed an equally 
unbounded right over their labour and its fruits. 
But by the customs of France and Germany persons 
in this abject state seem to have been callea serfs, 
and distinguished from villeins, who were only bound 
to fixed payments and duties in respect of their lord, 
though, as it seems, without any legal redress if 
injm^ by him.* ‘The third estate of men,' says 
Beaumanoir, is that of such as are not free; and 
these are not idl of one condition, for some are so 
subject to their lord that he may take all they have, 
alive or dead, and imprison them wherever he pleases, 
being accountable to none but God; while others are 
treated more gently, from whom ^e lord can take 
nothing but customary payments, though at their 
death all they have escheats to him.' One thing, 
however, the lord oonld not do with his serf — ^he 
dared not sell him; and this is mainly attributable 


to the inflnwice of tiie dumb, which dcnocBcad 
traffic in Christians. Chfldrsn, as a mlc, followed 
the oondition of the mother; bat in Engli^ as Imt 
back as the beginning of the twelfth century, it was 
the fathers oondition that determined that of the 
chfidimi. As a oounteractive to the radd increase 
of serfs the cnstom of manumission, which had been 
so frequently practised in the days of the Komaiii^ 
came again into common use; and this was also 
enforced am a dnty by the clergy, though it doee not 
appear that they themselvee generally practised as 
they taught Ilie custom, which gMually came 
into operation, of allowing a seif to hold property 
put it into his power to purchase his freeoom, and 
this was largely taken advantage of. Again, If a 
serf resided for a year and a day In a Ix^n^ he 
became free ipao facto. When sens were oallM oot 
to fight as frequently happened, especially during the 
progress of the Crusades, their froMom was the price 
of tiieir services. By these various means the serf 
population through time began visibly to decrease. 
In some parts of Germany they almost entirely dis- 
appeared before the close of the thirteenth century; 
and in Italy at the beginning of the fifteenth cen- 
tury they are spoken of as no longer existing. The 
first attempt made in France for a genend abolition 
of serfdom was that of Louis X., who published an 
edict in 1315, in terms of which, after pointing oat 
that his kingdom was denominated the kingdom of 
the Franks, and that he wished the fact to ootres- 
pond with the name, he emancipates all persons fai 
the royal domains upon pa 3 ring a just oomposition, 
as an example for o^er lo^ to follow. This edict 
seems, however, never to have been fully carried ont| 
and it is a fact that predial servitude was not abol- 
ished in all parts of France till the revolution. It 
is true that the parliament of Toulouse, in the middle 
of the fifteenth century, decreed that every man who 
entered the kingdom crying France should be free; 
but unfortunately for boasted freedom of tiie 
French air it had no effect in freeing those who were 
already upon the soil In some parts of Prussia a 
modified villeinage existed till the nineteenth century 
The extinction of serfdom in England was very gra- 
dual, and without any special enactment^ but as late 
as the reign of Elizabeth we find a commission issued 
by that sovereign (1574) to inquire into the lands 
and goods of all her bondsmen and bondswomen in 
specified counties, in order to compound with them 
for their manumission, that they might enjoy all 
their lands and goods as freemen. Serfdom in Scot- 
land died out by degrees, the same as in England. 
In Bussia, where the feu^ system never mevailed, 
serfdom was unknown until 1598, though chattel 
slavery had long existed there. It was introduced 
by Boris Godunoff, and in a few years all the rural 
populations were subject to it, except the inhabitants 
of the free communes constituting the crown domains, 
and many even of these were reduced to serfdom 
grants mirie of parts of the crown domains with their 
population to private individuals. The Bttssisa serf 
of the nineteenth century differed little from the 
villeins of tiie feudal system. One peculiarity of the 
Kussian serf was that, while he himrelf was pro- 
perty of his lord, the hmd he cultivated was his own. 
Various efforts were made by previous sovereigns, 
particularly Alexander I., to bring about the eman- 
cipation or improve the oondition of the serfs; bat 
it was not till .Mexander II. ascended the throne tiiat 
the system of serfdom was abolished. On March 
17, 1861, the imperial manifesto emandpating the 
seris, under certain conditions, was pnblishad. Two 
years were allowed in order to have its provkioiiB 
carried completely into effect, and from Ma^, 1868, 
the 20,000,u00 sms of Busiia have enjoyed their 
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ptimal freedom, while they also enjoy the perpetual 
naa el their oottagea and gardena, with oeiiain por- 
th maol land. 

SEBGE, a kind of twilled worsted doth, need for 
ladiea* drewoe, gentlemen*! summer suits, fta Navy 
sem Is a thi(^ durable make of this doth. 

SjSRGEANT, in the army, is an inferior or n(m- 
oommissioned officer in a oompany of foot or troop 
of dragoons appointed to see disdpline observed, to 
teach the soldiers the exercise of ^eir arms, and to 
order, straighten, and fonn ranks, files, &a He also 
oommands small bodies of men, as escorts and the 
Uke. He ranks next above the corporal, and is 
usually chosen from the steadiest of the corporals. 
There are four sergeants in a oompany, and of these 
the senior is called colour-sergeant. Staff-seigeants 
are higher than these, and the highest sergeant of 
all is the sergeant-major. 

SERGEANTY, Grand (Latin, semens, serving), 
a tenure whereby lands in England were held of <he 
king in feudal times in return for certain services to 
be rendered in person at his coronation, such as act- 
ing as his butler, champion, or other officer; or in 
times of war by carrying his banner, sword, or the 
like. It thus differ^ from knight-servioe, which 
required attendance upon the king in his wars only. 
Tenure by comage, which was to wind a horn when 
the Scotch or other enemies entered the land in order 
to warn the king’s subjects, was, like other services 
of the same nature, a species of grand-sergeanty. 

Petty-sergeanty was applied to • tenure of land 
from the khig by the service of rendering to him 
annually some small implement of war, as a bow, 
sword, spurs, or the like. The Blenheim and Strath- 
tieldsaye estates, bestowed by the nation as the 
reward of public services, are held of the crown by 
this tenure, the Dukes of Marlborough and Welling- 
ton being each bound to render a sm^ flag annually. 

SERGIPE, or Srboips-del-ret, a state of Brazil, 
bounded north by Alagoas and Pernambuco, east by 
the Atlantic, and soum and west by Bahia ; area, 
7870 square miles. The coast is generally low and 
sandy, but the interior gradually rises into moun- 
tains. The principal river is the S&o-Francisco, 
which flows Mtween it and Pernambuco. The soil 
is not very fertile, but in many districts raises good 
crops of cotton, sugar-cane, manioc, tobacco, rice, 
Ac. The chief town is Aracajd, with a population 
of 5000; pop. of state (1890), 310,926. 

SERIAL HOMOLOGY. The term homology 
means the resemblance between parts which are 
constructed on the same fundament type or plan, 
such M the wing of the bir^ the arm of man, the 
fore-limb of the horse, the wing of the bat, and the 
paddle of the whale, llie name ierud homology has 
been used to express the relation existing between 
a ieriet of parts belonging to one animal, and which 
evince a correspondence or similarity in structure. 
In serial homology, as in ordinaiy homology, we do 
not take the functions or uses of the parts at all into 
consideration, homology dealing with structure alone. 
In the Lobster and its allies we may see typical 
examples of serial homol<^y. Each ring or joint of 
the t^ of the Lobster may very readily be demon- 
strated to possess a structure exactly simil ar in type 
to its neignbour joints, and in the fore part of the 
animal’s body, and with a little more trouble t han 
in the case of the tail-segments, the same type or 
plan may be seen to prevail These various parts 
undoubtedly differ in function. Some segments have 
appendages for swimming; others have appendages 
which appear as walking-legs; whilst the appendages 
of the head subserve mastication. But beneath 
diversities of appearance the one type or plan runs 
throngH the entire series of joints constituting the 


lobstet^s body, and hence we here find an exam^ 
of 'serial homology.* In some oases the serial 
ananffemsnt cl parts evinoas a much closer l ik en ess 
than in the Lobster and its neighbours. In smne 
other Annulosa (as for example the Millipedes or 
JulidsB, and Oentinedes or S^lopendrida), or as in 
the Worms themamves) each joint with its ^[>pend- 
ages not only closely resembles tibe other joints m the 
b^y, but its appendages are alao exactly similar in 
most instances to those of the other segments. Such 
a dose reeemblanoe in function as weu as in struc- 
ture, besides constituting aerial homology, is also 
known by the term vegeteUire repetition of parts^ from 
the reeemblanoe of such features to the regular unin- 
terrupted suooession of similar parts produced in the 
leaves, flowers, branches, and other parts of planta. 

SERIEMA {Dicholophus eristatus, Ornitholoot, 
PI V., fig. 18), a Gn^atorial bird inhabitiim the 
open grassy plainsof Brazil and other parts of ^uth 
America, but represented in the Aigentine Republic 
by an allied form. It is 81 or 82 inches in length; 
the feathers are of a gray colour, with lighter and 
darker transverse markhigs, the head and neck being 
blackish-brown, the quiU-feathers brown, the^ tail- 
feathers blaokisb-brown in the middle and white at 
the root and extremity. A kind of crest rises from 
the root of the beak, consisting of two rows of fine 
feathers curving backwards. The eye is sulphur- 
yellow, the be^ and feet red. These birds are 
usually seen in pairs or in families of three or four, 
but they rarely snow themselves where the herbage is 
long enough to hide them, as they are of a timid 
disposition and skilful in availing themselves of any 
cover. They are often heard, however, uttering their 
loud screeching cry, which somewhat resembles that 
of a bird of prey or the yelping of a young dog. Their 
food consists mainly of insects, but they also kill 
many serpents, lizaros, Ac., and therefore are highly 
esteemed by the Brazilians, it being forbidden by law 
to kill ^em. When caught young they are very 
earily tamed, and are kept alwut farms Uke other 
poultry. Their flerii is white and weU tasted. 

SERIES, in mathematics, a set of terms or mag- 
nitudes connected by the signs -H and - , and dif- 
fering from one another according to a certain 
law. 1 -|-2-l-8-f4-h...+nisa series whose 


sum is ^(n -h 1). This series is a simple form of 

arithmetical progression; the most general form is 
a -f (a + 6) + (a + 2 5) -t* . , . + (a + (a — 1) 5), 

and the sum is (2 a -i- (n - 1) 5), where n is the 


number of terms, 6 is caUed the common difference. 
A geometrical series or ptvgressian, is of the form 
o + or + or* -I- . . . ar^~\ and the sum of such a 

o(r" — 1) 

series is ^ • If r is less than unity when n is 

very great r** is very small, and when n is infinite 
r” = 0; therefore, wnen r ii less than unity and n 


infinite, the sum of the infinite seriee is a or 

The terminating aeries a + or-t- or* + 

. . . + of** ' * wUl be the quotient if o (r* - 1) Is 
divided by r - 1, by ordinary division of ^ebra; 
and in the same way the infinite series will arise 
when o is divided by (1 > r). If anv term of a 
geometrical progression ne divided by the jpreoeding 
term, the quotient is r; r is therefore caUed the com- 
mon ratio of the series. A geometrioal progression 
is a simple example of a recurring series, A mstios 
is caUed a recurring series when from and after some 
fixed term each term is equal to the sum of a fixed 
number of the preceding terms, multipUed raspeo* 





17 


tiv^ lay certain conetanta. In a geometrical pro- 
greaeion each term ia equal to the preceding term 
multiplied hy the common ratio r. Let ii«.i and 
an ht any two attcoeaaive terma of a geometrical 
pro g rea c don considered as a recurring series, then 
Un -" ruM-i=«0; Un is multiplied by unity, and Km-i 
is multii^<^ by - r, to make this equation; therefore 

1 - r is called tiie ieale of rdoHon, In the series 

2 + 4 flB-hl4 as*+46 a5*+162a5* + . . . the law connect- 
ing consecutive terms is Un ~ 8 as Un-i - 

and the toale of rdtUion isl-8«~aB^. If in 
this series x has such a value that the series is con- 
vergent, the sum of the series to infinity is 

It will be seen on trial that the series arises from 
this fhtction by al^braic division. If an infinite 
series is such that the sum of the first n terms cannot 
numerically exceed a finite quantity, however great 
n may be taken, the series is said to be convergent ; 
a divergent series is such that its sum can be made 
greater numerically than any finite quantity by 
taking n large enough. 

Senes of various kinds may be assumed by parti- 
cular devices ; for example, assume — 

l* + 2a + 8*+ .. +n*=A + Bn + Cn* + Dn«+ ..(1) 

11+ J2 + ss + . . . + na +(» + A + B(n+ 1)+C(»+1)8+D(n + !)•+. .(1), 

lubtraotion. 

in+ip =<B+C+D . . . )+(2C+3D+ . . .)n+(8D+ . . .)ni+. . . 

In this identity coefficients of n* and higher powers 
on the right-hand side must equal 0; therefore coeffi- 
cients such as E, F, &;c., are separately equal to 0. 

B + C + D = l, 2C + 8D = 2,8D = 1; 

whence 

B = C ss 4, and Dal. | 

Since the identity is assumed to hold for all values 
of n, suppose n=l; then, since B+C + D=l, A 
must be equal to 0. In this way the sum of n terms 
of the series l*+2®+&c. ... is found to be j 

Jn + Jn* + 1 n»,or I (n + l)(2n + 1). 


In the above examples the idea is conveyed that 
the numerical value of a series is more easily obtained 
from the sum of the series than by adding together 
the values of the terms found for each term sepa- 
rately ; but in many cases the value of a function is 
found approximately by expanding the function as 
a converging series, and adding together a sufficient 
number of nie numerical values of the terms of this 
series. A great many series are familiarly known 
to be expansions of well-known expressions; for 
example: — 

= l+Oog. «).+S28^ + .... 

*8 {08 

.* = l + *+jj+jy+^+ 

« ^ . V ** . »» ** . *• 

10B,a + *) = »-s + 8 - 4 + 5-- 

*8 {08 {kI Ml 

logi(i-*)=-»-T- 8 

«8 •« «6 

cof = l-. j 2 -+ jj- Y^+ 

•« •» *7 

= jY+ jy- ^+ 


The entansion of functions in series is most easily 
perfonned by an application of Taylor’s theorem, 
which theorem is a subject of the differential calculus. 
The beet treatment of the whole subject of series is 
pfobably that in Ohiystal’s Algebra. 

SERmAGUB, or Kashmiiu See Sbinaoab. 

8ERINGAFATAM (prcmerly, dW-ranpa-flato- 
VouXin. j 


nom, ‘city of Yishnii *), a o^farated town and for- 
tress of umduston, in the state of Mysore, of whidi 
it was at one time the capi^ 245 miles west by 
south from Madras, on an island formed by two 
Inanches of the Kaveri, about 8 miles long and 1 
mile broad. The fort, a massive but unscientific 
structure now abandoned, stands on the western 
end of the island, and contains within its walls the 
ruins of the palace of Tippoo Saib, a mosque built 
by the same ruler, and an old temple. Just outside 
of the fort is Tippoo’s graceful summer palace, now 
in decay. At the east end of the island, near the 
I suburb of Gan jam, where almost all the inhabitants 
I now reside, is the mausoleum in which Tippoo and 
! his father Hyder Ali are buried. Cotton is manu- 
factured in Ganjam. The fort was the work of 
Tippoo, assisted 1^ French ei^neers, and was three 
times besieged by the Briti^ first in 1791, and 
afterwards m 1792 and 1799. On the last occasion 
the fortress was carried by assault, Tippoo himself 
being slain while fighting desperately, together with 
8000 men. The town once contained about 160,000 
persons, but its population in 1891 was only 12,551. 

SERJEANT-AT-ARMS, in England, one of the 
officers who attend the person of the sovereign to 
arrest individuals of distmction, &c. Two of them 
attend on the two houses of Parliament, and each 
has a deputy, their duties being to apprehend any 
offender, at the injunction of uie house. Another 
of them attended the Court of Chancery, and one 
also waited on the lord-treasurer. On ceitoin extra- 
ordinary occasions the Lord-mayor of London was 
allowed the attendance of a serjeant-at-arms. 

SERJEANT-AT-LAW, in England, formerly a 
lawyer of the highest rank under a judge. Until 
1846 Serjeants hi^ the exclusive privilege of plead- 
ing in the Court of Common Pleas, but except in 
the matter of precedence the barristers were put on 
a professional equality with them. At one time the 
Serjeant required to a barrister of sixteen years’ 
standing, but latterly all the qualification neoessa^ 
was that he should be a barrister. The judges in 
common law were always selected from the Ser- 
jeants, but this monopoly was abolished by tbe 
Judicature Act, 1878. A serjeant was appointdd 
by a writ of the crown, by recommendation of the 
chief -justice of the common-pleas made through the 
lord-chancellor. 

SEROUS MEMBRANK SeeMxMBRAinL 

SERPENT, a musical instrument consisting of a 
long conical wooden tube bent in a serpentine form 
(whence the name), and covered with leather, having 
a mouthpiece like a trombone, ventages, and keys. 
Its compass was from B flat below the bass staff to G, 
the treble clef line, including every tone and semi- 
tone. The serpent was almost entirely superseded 
by the ophioleide. See Ophioleide. 

SERPENT-CHARMING. This art is of great 
antiquity, but its practice ia confined exdusivmy to 
eastern countries. Several allusions are made to it 
in the Bible, as Ps. Iviii. 5 ; EcoL x. 11 ; Jer. viii. 17, 
and also in classical writers. The power exercised 
by the charmers over poisonous serpents is unques- 
tionably remarkable, and the common explanation 
of their innocuousnees being attributable to the ex- 
traction of their fangs does not appear to be alwa^ 
ooxisistent with fact. There is litue doubt that the 
common practice of the bharmers is to extract the 
fangs before exhibiting their feats ; but we have go^ 
authority for believing that it is not unusual to dis- 
pense with this. Amongothers that might be referred 
to in support of this. Dr. Davjr» in his Interior of 
Ceylon, as quoted in Smith’s Bible Diotioni^, says, 
speaking of the serpent-charmers, ‘The ignm^ 
vulgar MHeve that tuM men really possess a charm 
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bj niikh they thu pl^ wiihoat dread, and with 
impunity from danger. Tne more enlightened, langh- 
ing at thia idea, oonaider the m^^nratora, and 
that in jiving their tricks there is no ^ger to be 
aToided, it removed by the abstraction of the 
poison fangs, l^e enlightened in this instance are 
mistaken, and the vulgar are nearer the truth in their 
opinion. I have examined the snakes I have seen 
exhibited, and have found the fangs in and uninjured. 
These men do possess a charm, &ongh not a super- 
natural one — ^namely, that of co^dence and courage. 

. . . They will play their tricks with any hooded 
s n a ke s (AVe tripudians), whether just taken or long 
in confinement, but with no other land of poisonous 
snakes.' The instrument usually employed in ser- 
pent-channing is a kind of flute, which is varied by 
whistling and the use of the voice. The effect of 
this memey of sounds is to entioe them from their 
hides, and &is done the serpent-charmer catches them 
by pinning them to the ground with a forked stick. 
^ India and other places the art of serpent-chaiming 
is an hereditai^ profession, and is practised for the 
purpose of gaining a livelihood by administering to 
the amusement of the public. The usual feats of the 
seiprat charmers at their exhibitions is to suffer ^e 
reptiles to twine themselves round their bodies, and 
to cause them to go throu^ a number of odd motions 
to the sound of music. Besides the evident power 
music has upon the serpents, they appear to be influ- 
enced in a marked degree by the eye of the charmer, 
who controls them by merely fix^ his gaze upon 
them. 

SERPE NT-E ATER. See Secritabt-bibd. 

SERPENTINE, an abundant mineral, which 
almost invariably occurs destitute of a regular ays- 
talliiie form. A few instances of crystallized ser- 
pentine, however, have been observed, and the form 
appears to be a right rectangular prisna. The massive 
varieties have a granular or impidpable composition, 
and present red, brown, black, yellow, and gray col- 
ours, in veined, spotted, and other delineations. Frac- 
ture flat, oonchoidal, or uneven; surface almost dull; 
lustre resinous, indistinct; streak white, acquires 
some lustre; translucent to opaque; sectile; haimess 
about that of calcareous spar; specific gravity 2*5. 
Serpentine is generally divided into two sub-species, 
the common and precious serpentine, the former of 
which consists of those varieties which are destitute 
of handsome colours, while the latter includes all 
such as, from the intensity and arrangement of their 
hnes, are suited to purposes of ornament. Seipentine 
hardens on being exposed to the fire, and melts only 
(with great difficulty) on the edges. According to 
Jahn it consists of — 


SiUca, 42*50 

Magneria, 88*68 

Alaniina, 1*00 

Lime, . 0*25 

Oxide of iron, 1-50 

Oxide of mangmiMee, 0 62 

Oxide of ohn^om, 0*26 

Water, 15*80 


live rocks, and frequently contains crystals, grainn^ 
or compound nodules of various other species. Pre- 
cious ser^ntine, in particolar, is often mixed with 
granule limestone. It is met with in most European 
countries. Serpentine is turned, on the lathe, into 
vaM and also worked into different ornaments. 

SERPENTS, or Snakes {Ophidia’f see plate at 
Reptilbs), an important order of the class Reptilia. 
The body in these animals is of elongated shape, 
and is covered by scales of homy structure. The 
vertebrsB of the back are *procoeh>us*, that is, are 
hollow or concave in front, and convex posteriorly. 
A sternum or breast-bone is absent thiou^iout the 


class. (See fig. 0.) A ihoakkr-aroh and frant 
are also wanting; a sacmm k never devekfied; 
and only in a few oasee are hind-limbe rspteeented, 
as in the Pythons and in the Tortriddes. The riba 
ere alwaye numerous, and beoome subservient to 
looomotion. The &ee or lower extremities of the 
riba^ that is, the ends which in ordinaiy droam- 
stanoee would be attached to the breast-bone when 
present, are connected by muscles to the large scales 
or * scuta* which protect the lower or abdominal 
surface of the body; and the Serpents thus progiess 
upon the tips of the ribs, aidea by the muscular 
oontractionB of the body. The ribs in some cases 
may exceed 300 pain in number. The scales are 
developed from the dermitf the lower or under layer 
of the epidennal skin. They are covered by a del icat e 
layer, which is oast off at intervals and renewed, and 
forms the 'exuvium* or moulted skin of the RnairtMi, 
In some spedes the head is covered by large scales or 
* scuta,' which, as already mentioned, are uso present 
on the lower aspect of tne body, ^e lower jaw, as 
in all Reptiles, is a compound bone, each half being 
composed of several distinct pieces. The halves or 
‘rami' are not united by bone, as in Mammals or 
Birds (figs. 10 and 15), but are connected by liga- 
mentous and muscular attachments only. This ar- 
rangement permits of the extension of &e cavity of 
the mouth by the separation of the halves of the 
jaw, and these forms are therefore enabled to swallow 
prey of large bulk. Thia arrangement is further 
facilitated by the * quadrate bone' (which see), or 
that which a^culat^ the lower jaw with the i^uU, 
being movable, and being joined to the equally mobile 
portion (squamous or mastoid portion) of the tem- 
poral bone. The mouth-cavity in this way can be 
distended to a very great extent. The premaxille 
or anterior parts of the upper jaw-bones are also 
g^erally united by ligaments oxdy to the maxillae, 
llie jaws are provided with booked teeth of conical 
shape, ossified to the jaws, but not lodged in distinct 
sockets, which are useless for mastication, and are 
aimply useful for retaining or bolding the prey in the 
moutL Valuable characters, of use in the distinction 
of species and in the classification of the group, are 
derived from the conformation and disposition oi the 
teeth. Thus in the typical, non-poisonous, or innocu- 
ous Serpents, both jaws and the palate bear con- 
tinuous rows of solid conical teeth (fig. 10), and the 
upper maxillse are immobile. In the Viperine 
Snakea (fig. 11), which represent most, although not 
all the typically venomous Serpents, simple conical 
teeth are absent on the upper maxillary or jaw bone% 
and these bones themselves are of small size, and can 
be moved upwards or downwards at wilL llie upper 
maxillg in these latter Snakes further bear each a so- 
called *poiaon-fang' (c fig. 15, and b fig. 16), which 
consists of an elongat^ conical tooth perforate by a 
canal, which opens at the free extremity or point ot 
the fang, and which communicates internally ^th the 
duct of the poison-gland. These fangs, termed gen- 
erally ‘canaliculated,’ are capable of being elevated 
or depressed, and when at rest are concealed and pro- 
tected within a special fold or cavity of the mucous or 
lining membrane of the mouth. Several fange in a 
rudimentaiy condition exist at the base of the poison- 
fangs, and these latter tidce the place of the fange 
when the latter are injured or deetroyed. The poison- 
glands are situated behind and under the eyee. These 
structures probably correspond to one of the salivary 
glandi^ and in one ipecdes, CdUophU tnkfttna/ti, tbs 
gland may extend as far hack as the heart, heh^ 
thus prolonged into the general cavity of the bod^y. 
In the Viperine Snakes provided with this ixiisoB- 
apparatus there are usually a few teeth situated 
beiind the poiaon-fangs on the superior hut 
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^ palate, m in the hannleae snahee, alio bean 
teeth. In some poisonoue wipenta^ however, exem- 
plified by the Oobraa (fig. 18) and Hydrophidn 
(Water -anakea, fig. 19), whidi are included in the 
Colubrine aection of the order, the arrangement of 
the teeth doaely reaemblee that aeen in the innoououa 
aerpenta; whilat in aome Snakea (Suapeota) which 
are regarded aa venomoua, aolid teeth are aituated in 
front of the poiaon-fanga. And in other oaaea Snakea 
which are perfectly innocnoua may yet poaaeaa canal- 
iculated fan^ or teeth, theae, however, not being in 
c ommuni cation with any poiaon-aeareting apparatua. 
The poiaon-gland (fig. 16) ia externally inveated by 
a atrong muacular capaule, by the action of which, 
toother with the movementa of the jawa, the poison 
ia injected from the fangs (8) into the wound made 
by the aerpent’a teeth. 

As regards their internal structure the Snakea 
present but few points worthy of spiecial notice in 
the present instance. The digestive system comprises 
farm salivary glands, a distensible gullet, stomach, 
and intestine, which terminates in a cloaca — the 
•external opening of the cloaca being transverse in 
oonformation. A urinary bladder is absent The 
heart, like that of all Reptiles save the Crocodiles, 
consists of three chambers only — ^two auricles and a 
ventricle, the circulation being of the mixed charac- 
ter distinctive of reptilian and amphibian forms. 
The lungs and other paired or symmetrical organs 
of the b^y generally exhibit an abortive or rudi- 
mentary condition of one of these structures. The 
right lung is thus generally present in an abortive 
and functionally useless condition; or, as in certain 
vipers, one lung may be absent altogether. No 
external ears exist. The nostrils are situated on the 
snout. The tongue is of double conformation, and 
is bifid or forked at its apex. It is generally elon- 
gated, and capable of protrusion to a great extent. 
A sheath-like membrane invests the base of the 
tongue, and into this it can be retracted at 
The function of the tongue in serpents may be pro- 
bably regarded as being more intimately associated 
with the sense of touch than with that of taste. The 
eye of serpents is unprotected by eyelids, the protec- 
tive functions of which structures are replaced by an 
anterior layer of transparent skin attached above and 
below to a ridge of scales which surrounds the eye. 
This layer, known as the ^antocular membrane,’ 
completely covers and protects the eye, and gives to 
the gaze of these animals the fixed, stony character 
eo familiar to all. The * conjunctiva,’ or front mem- 
brane of the eye, forming the familiar ‘white’ of the 
eye, is in the Serpents reflected forwards so as to i 
form an inner lining to the antocular membrane; I 
and a pouch or sac is thus formed between these ^ 
layers of the conjunctiva, in which the secretion of | 
the eye is retained for the purpose of keeping its i 
simfaoe moist. The antocular membrane, forming 
part of the skin-system of these animals, is exuvi- 
ated or shed periodically with the rest of the skin 
or epidermis. I'he pupil of the eye in serpents is 
usually of rounded shape; but in some (for example. 
Boas and most venomous Snakes) it is represented 
by a mere vertical slit. 

The order Ophidia is generally divided primarily 
into two main sections or suborders. In the v iperina, 
forming the first of these sections, the upper maxills 
bear two oanaliculated fangs and are of small size. 
The palate bears two rows of teeth, and the lower 
law is provided with a row on each side. The head 
is of triangular shape, broadest behind; and the 
scales oovering the head are of small or ordinarr 
else. The Viperine Snakes are further ‘ovo-vivl- 
DMOUS,’ and include the typically poisonous forms. 
Bdkmgiiig to this sub-order are the nmilies Yiperlds 


weakly subjects. The Yipen are < 
the Crotalidae by the T 


or Ylpeie of the Old World (figs. 11-14), and the 
CrotaUde or Battlesnakes of America (fi^ 16 and 
16). The Yiper {Peliat Berui) is a familiar Suro- 
)an snake, and r^resents the only venomous Biit- 
snake. Its bite is not generally fati " 


unless in 
frmn 

absraoe of a deep pit or fossa 
on each side of the nose, the function of which Is 
unknown. Tbte Homed African Yiper (Ceraatei 
ffasadquistUf fig. 14), said by some to have been the 
‘asp* which Cleopatra used to effect her fatal pur- 
pose; the Death-adder of Australia (Acanthopii tor- 
tory^ and the Puff-adder of Southern Africa (CUiko 
arietano^ are amongst the other most familiar mem- 
bers of this sub-order. The CrotalidsB include the 
Rattlesnake of North America {OrotatuB horridus, 
figs. 16, 16), celebrated for the row of homy pieces 
or segments of pyramidal shape situated at the 
extremity of the tail, and from the presence of which 
the animal derives its familiar name. This appen- 
dage, which sounds or ‘rattles’ when the snake ia 
about to strike, is believed to be used for the purpose 
of imitating the note of the Cicada, a hemiptmtms 
insect, and of thus attracting birds to the spot, when 
they are seized by the snake. It is very doubtful, 
however, if this explanation be correct. The num- 
ber of segments in the rattle is said to increase with 
each change of skin. 

The second sub-order, that of the Colubrina, is 
characterized by the larger size of the upper maxiUn, 
and by these bones possessing solid teeth with or 
without the presence of cansJiculated fangs. The 
fangs of the Colubrina are further immovably fixed 
in the mouth, and cannot be erected or depressed at 
will like those of the Yiperina. The head is further 
of rounded shape, and not distinctly triangular; and 
its upper aspect is covered by scuta or scales of large 
size. The Colubrina include the typically harmless 
or innocuous snakes, but they are ^so represented 
by several of the most deadly species of snakes. ’The 
sub-order is divided into three sections, of which 
the Innocua or Harmless Colubrina form the first. 
The members of this group possess no fangs, the 
upper jaw bearing solid teeth, llie Common Ringed 
British Snake {Coluber natrix, figs. 8-10) ; the 
C. Elaj^his of Italy and Southern France; the 0, jEs-> 
cvJapii of Rome; the Black Snake of North America 
((7. constrictor); the Boas and Pythons (Boidse, fig. 20) 
of the Old and New Worlds — terrible in their strength 
and size, but utterly destitute of a poison -appara^; 
the Tropidonoti or Aquatic Snakes, found in North 
American rivers; the Heterodons of the United 
States; the Erycidse of Turkey and Greece; and the 
Tortricidae, form the chief examples of this section. 
The section Suspecta includes Colubrina Seipents, 
which possess canaliculated fangs situated posteriorly 
on the upper jaws, with solid teeth in front of the 
fangs. These Snakes inhabit the Eastern Hemi- 
sphere exclusively, and are represented by the family 
Homalopsidas, the members of which inhabit the 
rivers and ponds of India and the Eastern Arc^- 
pelago; by the Dipsadidae, and by the Dendnmhidae. 
^ese snakes are chiefly aquatic in habits. The last 
section of the Colubri^ is that of the Yenenosl^ 
represented by the Cobra da Capello of India {Nttja 
tnpudians, fig. 18), by the Haja {Naja Ha^e) of 
Egypt, imd by the Hydrophidae or Water-snakes of 
the Indian Ocean. In these deadly species the fangs 
exist in front of the upper maxillae, and poss e ss nm^l 
solid teeth behind tnem. The different kinds or 
species of Snakes will be found described in articles 
under their req>ective headings, such as Naja, 
Rattlbsnaki, Ptthon, ka See also Rephua. [In 
fig. 1 6, a refers to cranium, h to frontal bones, c fuig% 
d lower jaw; in 16, a is nostril, h fangs, e saliyaiy 
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glaiidfi <1 moaoleB of head; e refers to the poison 
|^sad» but the index-line should have been made to 
extend a Httle fiuiher.] 

SERPUKHOV, a town in Ruaaia^ in the govern- 
ment of Moscow, 57 miles B.8.W. of the town of 
Moscow, on the river Nara, near its confluence with 
the Oka. It consists of three distinct par^ one of 
which, called the Fort, is seated on a height sur- 
rounded by dilapidated walls. It has an old cathedral, 
and manufactures of woollens, cottons, paper, che- 
micals, leather, &c.; and a considerable trade by rail 
and river. Pop. (189S), 23,269. 

SEBPULA, a ffenus of Annelida or Wonna, be* 
longing to the order of Tubioola or Tube-dwelling 
Worms. The Serpnhe are familiar objects of the 
■ea-ooasts, their haid white tubes of lime incrusting 
the rooks and stones about low-water mark in great 
^enty. Serpuld eontoriupUrata and S. triquOra are 
familiar species. If one of these worms be dropped 
into clear sea-water when in a living state, the plume- 
Uke giUs or branohim with which the he^-segments 
are provided will be seen to expand and contract 
with a beautifully regular and waving motion. These 
g^-plumes are two in number, and are fan-shaped. 
The tubes are of hard, limy consistence, and are 
never erect, but generally of twisted conformation. 
The worm fixes itself within its tube by means of 
the bristles attached to its body-segments. No eyes 
exist in this creature, although it is extremely sensi- 
tive to the action of light One of the drrhi or ten- 
tacles with which the head is provided Is modified 
to form a plug-like organ, by means of which the 
mouth of itxe tube is do^ when the vroim has 
withdrawn into its habitation, which it does on the 
slightest appearance of danger. This operculum or 
stopper of the Serpula’s tube is interest^ to natu- 
ralists from the fact that it is the only structure 
found in Annelides in which lime is deposited within 
the tissues. The tubes in S. triquetra are of angular 
or three-cornered shape. 

SERRA DA ESTRELLA (Jtfom Hemtnm), a 
lofty range of granite mountains in Portugal, a con- 
tinnation of the Spanish Sierra Gata, extend^ into 
the province of Bern Its highest summit is 6460 feet 
hig^ and is covered with snow from October to June. 
The ridge contains some remarkable lakes, part of 
which are tepid. The mountain streams Condieira 
and IJnhaes form fine cascades over the rocks. The 
scenery around is highly picturesque and very inter- 
esting. 

SERRANUS, a genus of Teleostean Fishes, in- 
duded in the family Percidse or Perches, and distin- 
guished by the small scales, by the teeth on the 
pala tin e bones, by the nine or ^ven spines of the 
dorsal and three of the anal fin, and by the spiny 
operculum, 'lire Ruddy Serranus or Ouatalibi (Ser^ 
rautis ouatalibi) is an example of this mnus, in which 
a larro number of spedes is contained. This fish is 
found in the West Indian and Caribbean Seas. It is 
coloured red, sfiotted with blue markings, which are 
edged with black. Black spots exist at the lower 
jaw and on the tafl. 

SERTORIU^ QniNTUB, a distingnidied Roman 
general, was bom at Nursia, in the territory of the 
Sabine^ in Italy, and at an early age served with 
reputation under Marius, against the Teutones, and 
in Spain. He held the office of qusestor in Cisalpine 
Gaol in 91 B.C., and as such showed great energy in 
raiting troops and procuring arms for the impending 
Social or Marsic war (90 to 88 B.O.), in which he pro- 
bably held some conunand. In ^ quarrel of Marius 
and 8uUa« Sertorius at first took no part; but in 
consequenoe of Sulla's opposition to bis eleotkm as 
consul, he joined the party of Cinna, thus 
connected, contrary to his Intsntion, with Marina. 


Altar the return of Sulla hom the Mitfaxidatfo war 
(88 B.a) Sertorius was prosoribsd, and fled to Spain. 
Here hii talents found a wide sphere of action. He 
endeavoured to gain the affections of the Spaniards, 
and to organise a loros capable of reristing SulbL 
who had sent a large army for the subjugation of 
Spain, ^e means m Sertoriue were uneqw to the 
oonfliot, and he embarked at New Carthage, paase d 
into Africa, and took part in a war between the king 
of Mauritania and his subjects, on the side of the 
latter. Having gainedsevenJ victories, and liberated 
the Manritanmils, he was reouested by tiie Luai- 
tanians, who were threatened with war by the Roman 
general AnnlUs, to take command of their foroea. 
Sertorius eagerly seized this opportunitv of enooun- 
tering Sulla, fnvested with unlimited powera, he 
appeared at the head of the Lusitanians, who placed 
t^ most implicit confidence in him. OppoM to 
much superior forces, he displayed the talents of a 
skilful general, fatiguing the enemy by hasty manffies, 
harassing them by amimsoadea, attacking them in 
defiles, and avoiding a generri engagement where he 
was not sure of the victory. In 79 B.o. Metellus Pius 
was sent out against him, but he effected nothing, 
and the success of the Romans was little better when 
Metellus was joined by Pompey in 76 B.a Yet 
Sertorius, from love of his country, would have con- 
sented to submit, had the proscription against him 
been revoked. His fame even reached Mithridates, 
who offered him 3000 talents and forty ships of war 
on condition of his forming an alliance ^th him. 
Sertorius, who fought with reluctance against Rome, 
and was unwilling to see the retmblic humbled or 
enfeebled, accepted the offer on Mithridates consent- 
ing to restrict himself to the recovery of Bithynia 
and Cappadocia^ He aooordingly received the sum 
agreed upon, and was making preparations for push- 
ing the war with greater virour, when he perished 
by the treachery of his friends. Perpema, vvho had 
joined him in 77 B.O. with a detachment of fifty-three 
cohorts, formed a conspiracy against him, and assassi- 
nated him at a feast, B.O. 72. Sertorius has been 
made the subject of a tragedy by Corneille. 

SERTULARIA, the scientific name of a genus 
of Hydrozoa or zoophytes to which, from their 
resemblance to miniature trees, the familiar name of 
* Sea-firs' is given. The Sertularians form types of 
a distinct oi^er of zoophytes (Sertularida) of the 
class Hydrozoa ( = Coelenterata, which see). This 
order is distinguished by the fact that the hydroaoma, 
or entire compound organism constituting the zoo- 
phyte, is fixed by a definite root or hydrorhiaa. The 
oixanisms consist each of several polypites or zoSids, 
incloeed each within a cup-like structure or hydros 
theca. The medium or cctnoaarc which connects 
together the various members of the zoopb vte-oolony, 
and which forms, as it were, the stem and branohes of 
this animal-tree, is generally branched in form and 
covered externally by a layer of hmny matter. The 
reproductive bcxlies exist in the form of gouophortM^ 
wMch originate either from the ooenosaro or fri>in 
special processes named g<mobla$tidia. The oups or 
hydrotheea inclosing ea(^ of the little animale or 
zooids of the Sertularian Zoophytes form distinctive 
characten of this gronp. No Mrtularian ever oon- 
dsts of but a single zodid or polypite. The mouths 
or openingi of the hydrothecas or caps are provided 
with a kind of lid or operculum, by means m which 
they can be closed at wilL Eiudi of the zofiidi in 
Seitolaiia exists as a small contractile body, provided 
around its free extremity or mouth with a drblet d 
altematelv-amnged tentacles furnished with the 
(msdcr or tmread-odU characteristic of aU OcdeiUerafea, 
Sometimes the mouth may be dtuated on an exUn- 
file lip or proboada-Uke atmctura, and it opena Inlo 
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ft dumber or bo^-cftTity extendliig throngliocit th« 
eiitira lengtii of toe polypi^ Tbli b^-oftvity 
opem porteriorlj by ft narrowed ftpertnre mto the 
oftTity of the ooBoaonto, which, oom|)ftrd>le to the 
hollowed atMo and braodiea of ft tree, ftfforda ft meaoa 
of oornmnniofttion between the Tanona oonneoted 
memberB of the colony. Through the hollow ooeno- 
•ftro the products of digestion famished by each little 
member of the colony are kept continually circulat- 
ing. And this nutrient stre^ thus serres for the 
nourishment of the various zodids, which each oon- 
tribute towards its formation and maintenance. In 
Sertulaiia itself and allied forma the reproductive 
buds do not become detached or separated in the 
form of Medusa-like bodies (as explahied in the 
articles Medusidjb and Jellt-fibhss) — a process 
ooouning in the reproductive history of many other 
soophyt^ The reproductive bodies or gonophores 
are inclosed, like the polypites or zodids memselves, 
in homy cases named gonothecas; and their contents 
simply escape (through the mpture of the gonophores) 
in the form of free-swimming bodies or embryos of 
oval shape, each of which soon settles down, attaches 
itself, develops a primitive polypite^ which in turn, 
by oontihuouB gemmation or Adding, gives rise to 
a compound colony or organism like to that from 
which itself sprung. 

The cells, or hydrothece containing the polypites 
or zooids, of Sertularia are arranged in an alternate 
manner on the branches of the ooenosarc, or they 
may exist in pairs on the opposite sides of the ooeno- 
saro. They are sessile — that is, unstalked — or may 
be provided with a very diort peduncle. Hinclm 
names the order to which Sertuls^ belong Thecok- 
phora^ from the presence of the cup-like hydrothecsB. 
SeHvlauria fuaca, S, cupresaina, 8, (or Dwhasia) pin- 
n<Ua, 8 , (or B.) optr^daUi, 8. JUicuki, 8 . roaece, Ac., 
are well-known species, wM<^ may be dredged 
adhering to stones, oyster-shells, and other objects, 
or be found at low-water mark attached to rocks 
and tangle-fronds. The name ^Sertularida’ is de- 
rived from the Latin aertunit a bouquet. The Cam- 
panularida are very nearly allied to the Sertularians, 
and the genus Flumulao^ is included in the order 
Sertularlda itself. Flumuluia — of which P, myrio- 
phyUum^ P, eriatata, and P, pinnata are familiar 
spedes — ^have a simple or branched form of cceno- 
sarc, the cells mostly being situated in the angles of 
the branches; and the members of this genus poBsess 
peculiar offensive organs named nematophorea, con- 
sisting of processes of the ocenosarc abundantly sup- 
plied with thread-ceUs. 

8ERVAL, or Bush-cat (Pdia 8erval; see the 
plate at Carnivora), a species of Carnivorous Mam- 
malia belonging to the family Felidce, and generally 
regarded as being nearly related to the Leopard and 
its allies. This animal inhabits South Africa, Abys- 
sinia, Algeria, and Senegambia. Its general body- 
colour is a bright yellow or golden metre, with a 
grayish tint. The under parts and inner aspects of 
the limbs are white. The fur is spotted over wirii 
black spots, which in some cases are so closely set 
as to form stripes. The ears are black, but exhibit 
a broad white band. They are very wide at the 
base, and form prominent objects when placed in the 
erect position. The average length of the Serval is 
about 2 feet 10 inches in length, including the tail, 
which attains a length of from 10 to 12 inches and 
is of thick and slightly bushy conformation, riving 
to the animal a somewhat heavy and inelegant 
wpearanoe. The fur of the tail is thick and bushy, 
l^is animal appears to be of docile and even of play- 
ful disposition. It is readily domesticated. Ito fur 
is in great request, mid from its prominent marldngfs 
atid ^den lustre obtains high prices from furriers. 


The name ol Tiger^eoi Is frequently applied to the 
ServaL The foM consists of small m a mTria ls, sncli 
as monkeys and rodents, and of birds. 

SEBVAN, St., a town and seaport in Frano^ co 
the north-west coast of the depiaiment of me-et- 
ynaine, near the mouth of the Banoe, a few hundred 
yards from St. Malo, from which it is sqiarated by a 
narrow arm of the aea> in which there has been 
formed a commodious harbour. The principal build- 
ings are the Hdtel de Ville and OoUd^ oooumdnjg; a 
Oapuchin monastery, founded in 1640; the HO^ttal 
du Bosais, founded in 1712, near a mine^ q>zing; 
and various administrative and other bnildix^ The 
tower of Solidor, above 60 feet high, on a cliff at the 
mouth of the lUmce, is a well-preserved monument 
of the second half of the fourteenth century. T^ 
principal manufactures are cables, oordage, and sMp 
biscuits. There are also breweries, oil-mills, ship- 
building yards, Ac. F<m. (1896), 1^240. 

SERVANT. See Mabtbb and Servant. 

SERVETUS, Michael (properly Miguel Sbb- 
vede), a learned Spaniard, memorable as a victim of 
religious intolerance, was bom in 1511 at Tudela, 
in Navarre. He was the son of a notary, who 
sent him to Toulouse for the ' study of the civil 
law. Excited by the discussions of the Reformers in 
tiiat dty, he began to give his attention to theology, 
and having formed views of the trinify antagonisnc 
to the orthodox doctrine, removed to Germany, that 
he might have liberty to elaborate them, and there 
printed a tract, entitled Be Trinitatis Erroribus 
(1531), which production was followed the next year 
by his Bialogorum de Trinitate Libri duo^ on the 
subject. But he found that the expression of his 
opinions was as obnoxious in Germany as It would 
have been in France, and he therefore inade his escape 
to France, under the name of Michael of Villa Nueva. 
His circumstances being depressed he engaged for 
some time with the Frellons, booksellers of Lyons, as 
corrector of the press. He then went to Fari% where 
he studied physic, and graduated as doctor. At Faria 
Servetus met Calvin for the first time, and after 
several meetings an arrangement was made for a 
theological discussion between them, but Servetus 
failed to appear. Soon after he quarrelled with the 
medical faculty at Faria, and quitted the city (1588). 
He first repaired to Charlieu, near Lyons, where he 
practised three years, whence, at the instance of 
the Archbishop of Vienne, he removed to the latter 
city. It has been alleged that during this time he 
was in constant correspondence with Calvin, with 
whom he discussed points of controversy, conirulting 
him in respect to his Arian views, and that Calvin 
afterwards produced his letters against him. This, 
however, is a mistake. The oriy communication 
which had ever taken plftce between them was on the 
occasion above mentioned. In 1558 Servetus pub- 
lished his matured theological system, without his 
name, under the title of Christianismi Restitutia 
The magistrates of Vienne ascertained the name of 
the author, and Servetus was committed to prison, 
whence he contrived to escape, and thereby avoidM 
that fate from Catholic hands which he was soon 
after to suffer from those of the Reformers. Pur- 
posing to proceed to Naples he imprudently took his 
way through Geneva, where he was apprehended by 
the magistrates on a charge of blasphemy and here^Ti 
advanced against him by a person who had been a 
servant in Calvin's family. In order to insure his 
condemnation his various writings were sifted for 
accusationB, and as a proof of the length to vrhidh 
this was canied, it may be mentioned that one of the 
charges against him was extracted from his edition 
of Ptolemy's Geography, in which he asserted that 
JudsBft had been frisely extolled for its beauty and 
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fertilityt modem traveUen having found it both hogs. The impmla of the kingdom amounted in 
sterile and unsightly. The magistrates of Geneva 1900 to £2,161,000, and the exports to £2,661,000. 
were, however, aware that many eyes were on them The railways of Sei^ have a leng^ of 854 
in respect to this extraordinary treatment of a person There are 2550 miles of t^egraph. Servia has 
who was neither a subject nor a resident^ but, pro- introduced the French decimal system for its 
pwly speaking, a traveUer kidnapped in his passage, monies, weights, and measures, the dinar being 
^ey thought proper, therefore, to consult the magi- e<][ual to one franc, and the gold ndUvi^ to Frei^ 
strates of all the Protestant Swiss cantons, wh^ pieces of 20 francs; but the old l^rkish and 
referring the matter to their divines, the latter unani- Austrian weights and measures are stiU to some 
mously declared for his punishment, Galvin being extent in use. The Servians are Slavonians by 
especially urgent and emphatic as to the necessity race, and the great majority of the inhabitants 
of putt^ mm to deatm As he refused to re- adhere to the Greek Church. According to the 
tract his opinions, he was condemned to the flames, census taken in 1891 there were 16,764 Mo- 
which sentence was carried out on the 27th of hammedans, 11,596 Roman Oatholics, 1149 Pro- 
October, 1553, in the fourty-fourth year of his age. testants, and 4652 Jews. In 1894 King Alex- 
Servetus is numbered among the anatomists who ander revoked the constitution granted in 1889, 
made the nearest approach to the doctrine of the replacing it by the older constitution of 1869, but 
circulation of the blood, as appears from a passage several important modifications were introduc^ in 
in his De Bestitutione Christianismi. The Life of April, 1901. The executive authority is vested in 
Servetus has been written by several writers. the Idng, who is assisted by a council of eight 

SERVIA (Slavonic, Serbia; Turkish, Syrp)^ an ministers with special departments. In legislation 
independent ^ngdom in Europe, forming anciently the king has to act through and with the national 
a part of Moesia, and till recently a portion of the assembly, known as SkupsMina, and the senate. 
Turkish dominions; bounded north by Hungary, from The latter consists of fifty-one members, comprising 
which it is sepmted by the Save and the D^ube; the heir-apparent, the primate of Servia, the Bishop 
east by Walachia (from which it is separated by the of Nish, thirty nominated life-members, and eigh- 
Danube) and Bulgi^; south by Turkey; and west teen elected members. The Skupshtina consists of 
by Bosnia, from w^ch it is separated on the greater 130 members, all elected by the people. An elected 
part of this frontier by the Drin. The area is 19,050 member of the senate must be at least forty years 
square miles, and the population, according to the old and must pay an annual tax of 200 dinars, 
census of 1884, was 1,901,736; according to that of Every Servian of not less than twenty-one years of 
31st December, 1900, it was 2,493,770. The inhabi- age who pays direct taxes to the amount of 45 
tants are chiefly Servians, but include a considerable dinars per annum is entitled to vote in the sena- 
number of Roumanians and Gypsies. The surface torial Sections. Thirty is the minimum age for 
has a general slope towards the north, and is on the deputies, and the minimum annual tax is 60 dinars, 
whole mountainous, being traversed by ramifications The right to vote for deputies belongs to all Ser- 
of three great mountain chains — ^thoae of the Car- vians of at least twenty-one years old, paying 15 
pathians in the north-east, of the Balkan in the francs annually in direct taxes. The principal 
south-east, and of the Dinaric Alps in the west The source of revenue in Servia is a proportional capi- 
summits are of no great height, however, and seldom tation tax. The estimated revenue in 1901 was 
exceed 3000 feet. The whole surface belongs to the £2,960,000, and the expenditure was just under 
basin of the Danube, which receives the drainage that amount. The public debt in 1900 amounted 
partly directly mid partly by the frontier river to £16,900,000. In virtue of the law of 1886, 
Save, augmented by the Drin and the Timok, but amended by one in 1896, militair service is obliga- 
most of all by the Morava, which, besides flowing tory. The peace strength of the armv is about 
in a main stream from the centre of the principality 22,500, and the effective war strength 358,000. 
north to the Danube, receives two larger branches The country is divided for administrative purposes 
under the names of the East and West Morava, and into seventeen departments, one of them being the 
is fed by numerous affluents in the whole line of its town of Belgr^e. 

course. The climate of Servia is somewhat rigorous In ancient times Servia was inhabited by Thracian 
in the more mountainous parts, but very mild in the tribes, and in the reign of Augustus was subdued by 
valleys and plains, especially those open to the south the Romans. From the time of the formation of the 
and sheltered by hilla in the north. Vegetation province of Moesia (probably in the reign of Tiberius) 
is vigorous, both in the mountainous districts and it belonged to this province, and when Moesia was 
in the lower grounds, the former being generally afterwai^s divided mto Upper and Lower, Servia 
covered with forests of excellent timber-tree^ among belonged to the former. At the migration of nations 
which, where the elevation is not very great, the this territory was occupied in succession by Huns, 
walnut is conspicuous, and the latter being generally Ostrogoths, Lombards, and other tribes. In the 
covered with a fertile soil, well adapted for various beginning of the seventh century the Avares obtained 
fruits and cereals, plums in particular among the possession of it, and against these the Emperor 
former. The principal agricultural products are Heraclius called in the aid of the Servians, a Sla- 
maize, wheat, i^e, barley, oats, hemp, flax, and to- vonic people then dwelling in Eastern Galicia, 
bacca Wine is grown in the districts ^joining About the middle of the seventh century the Ser- 
Hungary. Large numbers of cattle, sheep, and pigs vians succeeded in driving out the Avares, whereupon 
are rear^ The minerals include copper, lead, iron, they spread themselves over the modem Montenegro, 
and coal. The first occurs particularly in the north- the greater part of Bosnia, and the western half of 
east; the second occurs also chiefly in the north-east, Servia. An attempt was made by Herachus to con- 
st Tanda and Lonka, but it has been partially worked vert the Servians to Christi^ity, but their conver- 
also in the west and south-west; iron is pretty gener- sion was not accomplished till about the middle of 
ally diffused, but is not in many places workable, the ninth century tnrough missionaries sent out by 
Mwufacturing industries can scarcely be said to the Emperor Basilius. In the nmth century Budimir, 
exist, although in quite recent tim^ government the first Christian prince, divided the country into 
has done much to encourage them. Trade is chiefly several provinces. One of them, Bosnia, afterwards 
carried on with Austria. The chief exports are withdrew from the general government, and eventu- 
oerealii, drisd plums, and live stock, including ally came into subjection to Hungaiy, though it 
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retained iti own ralen. TUI the beginning of 
the eleventh oentoxy the Servian! were oonitantly 
involved in ware with the neighboaring kingdom of 
the Bolgariant, and after the destraotion of that 
kingdom by the Emperor Baoiliu! IL their own land 
was completely reduced for a time to the condition 
of a Byzantine province. But before the expiration 
of the eleventh century they had again made them- 
sdvea independent, and one of their plinoel^ Michad, 
had got mmaelf recognized by Pope Gregory VIL 
Internal^ diflardera and foreign wars exhaust the 
land during the next century till about 1165 Stephen 
Nemanya raised himself to the sovereignty and 
founded a dynasty, which from its capita Bassa, 
took the name of Kasdan, and which has in some 
parts preserved the designation of Kaizen or Kasdans 
for the Servians to this day. He and his successors 
extended the dominion of the Servians on several 
occasions until under Stephen Dushan (1836-56) it 
included all Macedonia^ AJbania» Thessaly, Northern 
Greece, and Bulgaria. He assumed the title of tsar, 
and distributed the Empire of Servia into several 
governments; but he thus prepared the way for its 
fall and sub^uent dissolution. Under his son and 
successor, Uro^ V., the last of the dynasty of 
Nemanya^ many of the conquered provinces were 
lost through internal disorders. About 1874 a new 
dynasty ascended the throne in the person of Lazar 
I., who at first reigned with success, but finally fell 
into the hands of the Turks at the battle of Kossova 
(in Albania) in 1389, and was put to death by his 
captors. The sultan Bajazet divided Servia between . 
Stephen, son of Lazar, the last ruler, and his son-in- j 
law, Vuk Brankovich. Both were compelled to pay j 
tribute to him. Servia now became the chief theatre 
of the unhappy wars between the kings of Hungary | 
and the Porte. About the middle of the fifteenth | 
century Servia was deprived even of that form of | 
independence which had hitherto been allowed it, j 
and became in name, as it had long been in reality, 
a Turkish province. The fortress of Belgrade, how- 
ever, strong in its natural position, and the readiness 
with which it could receive succour from Hungary, 
held out till 1522, when it fell before the arms of 
Solyman the Great. For nearly 200 years the Turks 
remained uninterruptedly masters of this fortress. 
At the end of that time the successes of Eugene 
procured for Austria at the Peace of Passarowitz in 
1718 the largest part of Servia, with the capital, 
Belgr^e. But by the Peace of Belgrade in 1739 
Austria again lost all this territory, and it was trans- 
ferred to Turkey, The barbarity of the Turkish 
governors and the arrogance of the janizaries led 
to an insurrection in 1804. George Petrovich, a man 
of courage, known by the name of Czerny or Kara 
George (&at is. Black George^ placed himself at the 
head of the malcontents. Czerny Geoige, taking 
advantage of the weakness of Turkey, demanded 
that Servia, like Moldavia and Walachia, should be 
elevated to a principality under a Greek hospodar. 
The demand was rejectea After the Servians had 
gained some Buccesses over the Turks Kussia declared 
m their favour, and a Kussian army marched into 
Moldavia to their aid. Supplied by the Russians 
with warlike stores, particularly with cannon and 
engineers, Czerny George took Belgrade in December, 
1806, and gained other successes. After eight years 
of fighting with various fortune, but on the whole 
ynakiTig continual progress towards his end, Czerny 
George succeeded m securing the independence of 
his country by the Peace of Bucharest, May 28, 1812. 
It was agreed in the conditions of the peace that the 
Porte should treat the Servians with kindness and 
grant them a full amnesty. The fortresses erected 
bj them in their oountry daring the late war were 


to be demolished, and the remainder to be put into 
the hands of the Turks. The administration of to 
Internal affairs was omnmitted to the nation. The 
Servians were to enjoy the same advantages with 
the Turkish subjects in the islands oi the Ardi^Mlago 
and in other countries. At the end of July, 1812, 
the Kussian tro^ left Servia. But the war b^een 
Servia and the Porte began anew in July, 1818, and 
after it had continued nearly four months the Stoics 
prevailed. Czerny George and his adherents fled to 
the neighbouring states. The conquerors treated 
those who remained with the greatest cruelty. The 
country was made a desert. Finally, under the 
conduct of Milosh all Servia rose in arms in April, 
1815, and after a successful war an informal sort of 
convention was concluded in 1816 with the Pasha of 
Belgrade, and though this convention was not ratified 
by the Porte it was in fact followed by a state of 
peace. The Turks remained in possession of the 
fortresses, but complete self-government was allowed 
to the Servians, and in the sitting of the ahipsAttna 
of 6th November, 1817, Milosh was elected prince 
of the land, and the ra^ declared hereditary in his 
family. The right of self-government was at len^ 
form^y recogpiized by the Porte in the Conventon 
of Akkerman in 1826 and the Treaty of Adrianople 
In 1829, and by the haiti^therif or Kracript of 1880 
the relations between the Porte and the principality 
were fixed. The internal administration was in virtue 
of that document entirely intrusted to the native 
authorities, who were, however, to acknowledge the 
suzerainty of the Por^ and the title and dignity of 
prince were recognized as hereditary in the family of 
Milosh. In 1889 Milosh found hin^lf compelled to 
abdicate in consequence of the unpopularity into 
which he had fallen. He was nominally succeeded 
by his eldest son, Milan, who died almost immed- 
iately after, leaving the throne vacant for his younger 
brother, Michael But only three years later (1842) 
this prince was compelled to follow the example of 
his father and quit the land. The Servians then 
elected in his room Alexander Kara-Greoigevich, the 
son of Czerny George, and this proceeding was sanc- 
tioned by the Porte. For a short time ^e reign of 
Prince Alexander appears to have been popular, and 
the country made considerable progress under him; 
but at last the suspicion of undue dependence upon 
Austria destroyed this popularity, and in DecemW, 
1858, he idso was forced to a^oate. During his 
reign the Crimean war had taken places but the 
Treaty of Paris made no essential alteration in the 
position of the principality with reference to Turkey. 
After the forced abdication of Alexander, the 
prince, Milosh, was then recalled, but survived his 
restoration little more than a year. His son, 
was then once more elevated to the throne (1860), 
but was assassinated on the 10th of June^ 1868, by 
some of the adherents of Prince Alexander. The 
rising in favour of that prince that was expected to 
follow the deed was prevented by the prompt mea- 
sures of the government, which had besides the sup- 
port of the great body of the people. Midiael died 
childless, and the princely dignity was then conferred 
on the recent ruler, Milan (bom 1854), grand-nephew 
of Milosh, the founder of the dynasty. Prince Milan 
was then a minor, but was mrodaimed major on the 
22nd of August, 1872. In July, 1876, Serria joined 
Montenegro in declaring war on Turkey, whi<m had 
been nearly a year engaged in trying to quell an in- 
surrection in Bosnia and Herzegovina. After the 
fall of Plevna in the Kusso-Turlddh war of 1877-78 
Servia again took up arms against Turkey, and by 
the treaty of Berlin, 18th July, 1878, it obtained ao 
accession of territory, and the recogiodtion of its in- 
dependence. It was erected into a kingdom in 1882. 
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In 1885 n brief wir took plaoe between ServU and 
Bulgaria in wbiob the former waa defeated. In 
1889 MiWi abdicated in favour of his aon, Prince 
Alexander, bora 14th Augnsti 1878, who baa ainoe 
been recognised aa the reining aoverrign under the 
title of Alexander L 

Servian Language and Ztterttftcra— The Servian 
formerly often called the lUgrian, it a 
Slavonic dialect, and among all the aouthern Slavonic 
idioma the aofteat and moat melodious. It ia spoken 
not only throughout Servia but also by the Hers^- 
ri n i a n a and Montenegrins^ aa well aa by the people of 
Boaiia, Austrian Slavonia^ and Dalmatia^ me Hun- 
garian Servians, and the Croatians. It is cloaely 
allied to the Bulgarian and Slovenian, and forms 
with them the southern Slavonian group. The 
Servira belonging to the Greek Church use the 
Cyrillian alphabet, thoee belonging to the Homan 
Chitholio Church (Croatiana and Dalmatians) now 
use the Homan. The Glagol or Glagolitza alphabet 
was fonnerly laigely used in Dalmatia and Croatia, 
but Is now almoat completely obsolete. Heoently 
the Servian has been more cultivated. In 1814 Vuk 
Stephanovich published in Vienna a Servian gi lanunar 
(t nmslate d into German, with a preface by «f. Grimm 
and remarics by Vater, Berlin, 1824). In 1819 he 
published his Dictionary of the Serrian Language, 
with German and Latin Definitions, containing above 
30,000 Words in Common Use (second edition, 1852). 
In the Servian poetry, the exoeUenoe of which Goethe 
and Grimm have acknowledged, a Slavonic character 
of rude en^igy is united with an oriental warmth. 
In 1828 Vuk Stephanovich published three volumes 
of Servian poetry at Leipzig, which have been trans- 
lated into German. Some of the songs are uncom- I 
monly fine. In 1826 he published Danica (that Is, 
Morning Star), an annuid for ladies, in Servian. 
Not unimportwt publications in Servian literature 
are Simeon Milutinovich’s Serbianka, a series of 
Servian heroic songs, which celebrate the insurrec- 
tion of Servia, of which he was an eye-witness (four 
vols. 12mo, Lmpzig, 1827), and two Servian transla- 
tions of Horace’s Ars pMtica (Vienna, 1827), In 
hexameters, and in the heroic measure of the Servkms. 
See also Kapper, VoUcslieder der Serben (two parts, 
^pzig, 1852). Servian prose literature has produced 
little besides theological and religious works. In 
the literary dialect Is not yet settled: the Ser- 
vian scholars are not agreed whether the artificial 
book language, formed after the ecclesiastical Sla- 
vonic^ and which has been In use for almost four 
centuries, or the common dialect of the country, 
shall become the language of literature. See Bow- 
ring's Servian Popular Poetiy (London, 1827). 
SERVICE-BOOKS. See Liturot. 
SEKVICE-TREE {Pyrtu domeetica; natural order, 
Rosaceee; sub-order, Pomeae), a pretty large European 
tree^ closely allied to the apple and pear, but easily 
distinguishable by its pinnat^ leaves. The flowers 
are numerous, disposed in panicles at the extremities 
of the branches, and are succeeded by very small 
rounded or pear-shaped fruit. This fruit is exces- 
sively austere and astringent before perfect maturity, 
is little esteemed, and (Ufficult of digestion, but, not- 
withstanding, is sometimes eaten when in a state of 
hu^ient decay. The tree attains the height of 40 or 
50 feet, but the growth is exceedingly slow, the trunk 
hardly acquiring the diameter of 1 foot in a oentuiy. 
The wood is very hard, compact, solid, fine-grained, 
and susceptible of a brilliant polish. It is in great 
request among turners and cabinet-makers, and Is 
very dear, especially the larger pieces. The service- 
tree grows wild in most parts of Europe, and is, 
besid^ occasionally oultivated.>~The mountain-ash 
Is a second species of Pyrus. (See Rowan-tbu.) In 


the noitheni parts of the United States there is e 
species of Pyrus (P. Americana) elosely resembling 
the monntaln-ash, and also frequently cultivated In 
European gardens. It Is found wild as far south as 
lat 48^ and i s frequent In CanadiL 
SER VITEK or SnavAiras of thi Holt ynom, 
a religions order founded at Florence about 1288. 
It first obtained recognition and sanction from Pom 
Alexander IV. (1264-61), and horn Martin V. 
(1417-81) it received the privileges of the mendicant 
orders, but never had much influence in the church. 
(See Obdbbs, Relioioub.) The monks were also 
called Brethren of the Ave Maria, because they 
always began their conversation with the words of 
the angelic greeting, and Brethren of the Passion of 
Christ They follow the rule of St Au^stine. The 
order spread to France^ the Netherlands, Germany, 
Poland, and Hungary, but it now numbers few 
members except in Italy and Germany. In 1598 
Bernardino Hicoiolini restored the old severity of the 
order, and his followers received the name of Ser- 
vites-Eremites. Their general has the fifth ^aoe 
among those of the menScant orders at Rome. Paul 
Sarpi and Ferrarius belom^ed to this order. An 
order of Servite nuns was munded about the dose 
of the thirteenth century, and was introduced into 
all the countries into wMch the order of monks had 
spread, but the order now possesses only a few con- 
vents. 

SERVITUDE, in Scotch law, is the right to tiie 
use of a thing, without property In the same, for all 
or for some particular purposes; or to prevent another 
from doing something on nis property that he would 
otherwise be entitled to do. The former kind of 
servitude is called affirmative^ and indudes such 
rights as that of gathering fruit from an estate; and 
the latter is called ne^tive^ In virtue of which a 
person may be entitled to prevent the owner of a 
property from building walls beyond a certain height, 
from bloddng up a window, Ac. This right may 
either be limited to a particular person, or so con- 
nected with red property (the dominant property) 
that the owner of the same (the dominant owner), 
whoever he may be, may exercise his right upon the 
servient owner or owner of the estate subjected to 
the servitude (the servient property). In the former 
case the servitude is called personal; in the latter 
predial The only personal servitude in Scotch law 
is life-rent, including the two legal life-rents, cour- 
tesy and terce. Predial servitudes are divided into 
servitudes on tenements (urban servitudes) and ser- 
vitudes on land, including those on fields, inclosures, 
Ac., whether in the town or country (rustic servi- 
tude). A positive servitude can be etablished 
either by grant or by prescription; a negative servi- 
tude only by grant. In the former case the grant 
must be followed by possession on the part of the 
dominant proprietor, and this is either actual, con- 
sisting in the exercise of the right conferred; or dvil, 
consisting in the recording of a sasine conta^ng the 
grant. To complete the right it must be used for a 
term of years. In the latter case the grant alone Is 
enough to complete the right, since in this case the 
dominant proprietor can exercise his servitude only 
in the event of the servient proprietor offering to 
violate it. Servitude mav be extinguished in four 
ways: first, by confusion, tnat is, by me owner of the 
servient property becoming owner also of the domi- 
nant property (Wt accorffing to some jurists this 
would only cause a suspension of the servitude as 
long as the properties remained united); secondly, 
by remuneration; thirdly, by extinction of either the 
sclent or dominant tenement, or by such a change 
of circumstances as would prevent the domixiant 
proprietor from exercising his right; and foorthly. 
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W pff<8Mriptloii,or bjlongiia^ ri^t which 

tha aenritude oonfera. Servitadoi being bnrdena 
i^n an eatate^ the nanfraotnaiy must reapeot the 
ri^ti df the owner of the aame, and nae hia own 
righti that la, with aa little injury to the 

fbnner aa poaaible. On the other band, the servient 
proprietor must do nothing that would affect injuri- 
onaly the rights of the dominant proprietor. 

SfiRVnfS TULLIUS, the six^ King of Borne. 
According to the tradition he was the son of a slave, 
given by the elder Tarquin to Tanaqml, his wife. 
Young Serviua was educated in the palace of the 
monai^ and raised himself to so much consequence 
that Tarquin gave him his daughter in marriage. 
Servius became the favourite of the people and we 


darling of the soldiers, and was raised to the throne 
on the death of his fa^er-in-law (578 B.O. according 
to the usual chronolo^). He defeated the Veientes 
and the Tuscans, esttwlished the census, and divided 
the urban and rural population of Borne by districts 
into tribes, instituting at the same time the comitia 
ctfUuriata and tribvta; he also beautified the city, 
and enlaiged its boundaries by taking within its walls 
the hilla Quirinalis, Viminalis, and Bsquilinns. He 
also built several temples. Servius married his two 
daughters to the grandsons of his father-in-law; the 
elder to Tarquin, and the younger to Aruns. The 
wife of Aruns murdered her own husband to unite 


herself to Tarquin, who had assassinated his wife. 
Servius was then murdered by Tarquin, and his own 
daughter Tullia ordered her chariot to be driven 
over the mangled body of her father (534 b.o.) Such 
is the history of Servius as commonly related. But 
see Niebuhr’s Boman History in the chapters On the 
Legend of Tarquinius Priscus and Servius Tullius, 
and Critical Examination of the History of Tarquin 
and Servius. See also BoME (History), Census, 
Centubt, and Comitia. 

SEBVUS SEBVOBXJM DEI (Servant of the 
Servants of Ood), the title which the popes give 
themselves. It was used by the Boman pontiffs at 
a very early period, althougjfi Paulus Diaconus states 
that Gregory the Great (590-604) was the first to 
adopt it 

SESAMUM (S, orientale; natural order Peda- 
liaoess), a plant known from a very ancient period, 
and very interesting on account of the economical 
purposes to which it is applied. It was originally 
brought from India, and is said to grow wild in 
Ceylon and along the coast of Malabar. It is called 
Bemsem in Egypt and other parts of the East, where 
it is cultivate extensively on account of the seeds 
(called teel seeds) and an oil (sometimes used under 
the name of (/ingeUtf oil) which they yield, not unlike 
or inferior to the oil of almonds. This plant was 
introduced into Carolina from Africa by the negroes, 
and succeeds there perfectly. It is called hene or 
bonny. The oil will keep many years, does not 
acquire any rancid smell or taste, but, on the other 
hand, in two years becomes quite mild, and is a good 
substitute for olive-oiL The negroes use the seeds 
as an aliment. The sesamum was introduced into 


Jamaica by the Jews, and is now cultivated in most 
parts of the island. It is called vangh or oil plant; 
and the seeds are frequently used in broths by many 
of the Europeans, but the Jews make them chiefiy 
into cakes. In Japan, China, and Cochin-China, 
where they have no butter, they use the oil for frying 
fish and in dressing other dishes, as a varnish, imd 
medicinally as a resolvent and emollient. Pliny 
speaks of this oil as equally good to eat and bum. 
Nine pounds of the seed yield upwards of 2 lbs. of 
oiL Ine plant grows to the height of 2 feet or more; 
the stem is upi^ht, herbaceous, hairy, and idmost 
cylindrical; the ^ves are oval-oblong, the inferior 


ones opposite^ with long leaf-stalks, antire^ or with 
some wmy dls^t teeth; the superior muchnanower, 
entire^ acuminate, almost altexuate, and nearly ses- 
sile; the flowers are solitary, axillary, and the corolla 
Is whiter and resembles in form that of the foxglove. 
— A Jndieum is another species cultivated in Egypt^ 
and used for the same puiq)oses as the preceding. 

SESOSTBIS, a name ^ven by the Greeks to an 
Egyptian king, who is not mentioned by that name 
on toe monuments, and whose career cannot be 
exactly identified with any one Egyptian monarch. 
The prevalent opinion among Egyptian students 
appears to be that he is in the main identical with 
Bamses II., the son of Seti (the Setoos of Manetho), 
and toe thiM king of the nineteenth dynasty. The 
name of Sesostris is explained as a oormption of 
Sestesura, the popular appellation of this Bamses, or 
of SethosiB (written by Pliny Sesotois), meaning son 
of SethoB, by which name the same monarch is desig- 
nated in Manetho. Others think that the Greek 
Sesostris may be a corruption of Sesortesen or some 
similar form, which is the name of one king of the 
third dynasty and three others of the twelfth. The 
Sesortesen of the third dynasty is called Sesostris 
by Aristotle. The identification of Sesostris with 
Bamses II. has the support of Champollion, Salvo- 
lini, and others, but is combated by Bunsen on the 
ground that some of the most strikiiig achievements 
attributed by Herodotus and Diodorus to Sesostris 
do not belong to that Bamses. Such are the vic- 
torious expeditions into Nubia and Thrace, the 
immense development under him of the Egyptian 
navy, the division of the land and its subjection to 
heavy burdens. But it is generally admitted that 
the exploits of various monarchs were united by the 
Greeks in their accounts of the reign of Sesostris, 
which contain a number of fables in addition, so that 
it is needless, as already stated, to seek for complete 
oorrespondenoe between these accounts and the 
monumental records of any single reign. Many of 
the most remarkable deeds of Sesostris may be 
assigned with great probability to Bamses III., the 
founder of the twentieth dynasty and the restorer 
of toe power and glory of Egypt. He triumphed 
over the confederations formed against him by vari- 
ous Libyan tribes; annihilated by a great rictory 
gained in Northern Syria a league of the Hittites, 
Philistines, and other Canaanit^ peoples, and of 
tribes inhabiting the isles of the Meditorranean, in 
which sea he maintained a large fieet to support his 
operations on land. 

SESSA, a town in Italy, Naples, in the province 
of Terra ^ Lavoro, 17 miles east of Gaeta. It Is 
the see of a bishop, has a handsome cathedral, a 
seminary, hospital, and a very important weeklv 
market. It was founded by the Ausoni-Aurunm, 
and afterwards became a flourishing Boman colony, 
under the name of Suessa- Aurunca. Numerous 
Boman remains (of aqueducts, baths, theatre, Ac.) 
still exist in the town. Pop. 6180. 

SESSION, Court of, also called the College of 
Justice, the highest civil judicatory in Scotland. It 
was established by James V. in 1532 to supply the 
place of an ambulatory committee of Parlmment, 
called the lords of council and session. It ooxudsted 
of fourteen judges and a president; but in 1807, for 
the despatch of business, the court was divided into 
two houses, an inner and an outer, the one consisting 
of eight, and the other of seven judges. By 1 Will 
IV. cap. Ixix. the total numbw of judges in the 
Court of Session was reduced to thirteen, two being 
taken from the outer house. The inner house site 
in two divisions, the lord-president, who is president 
of the whole court, and three lordi-ordinarv sitting 
in toe first division, and the lord justice-clerk and 
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otiier three lorde^ordiiieiy dttiiig in the eeoond divi- 
•lon. The jndgee of the outer houee hear oaua ea 
ringly. Bxoept with oertain kinds of oauaea all the 
buainees of the inner houae comes through the outer 
house, and is referred to the division to which it 
properly belong When the judges of ei^er division 
are eqi^y divided in opinion they may reserve the 
cause for subsequent discussion, or they may direct 
it to be heard b^ore the inner^honse judges of both 
divisions, or before the whole court, including the 
judges of the outer house. Act 2 Will. IV. cap. v. 
makea provision for carrying on the business in case 
of the death or illness of one of the judges. Judges 
of the Court of Session are appoints by the crown 
od Wtem ouT eulfiam. There lies an app^ from the 
Court of Session to the House of Loids. In 1815 
trial by jury in dvil ca ses was introduced, and con- 
ducted bdore a court called the jury court, presided 
over by a lord chief -commissioner. This court in a 
few yean was abolished, and these trials are now 
carried on under the direction of the Court of Ses- 
sion. The Court of Exchequer, which consisted once 
of five barons, was first reduced to three, and is now 
abolished; one lord of session has to devote one day 
d ^e week to the trial of causes belonging to its 
jurisdiction. The consistory and the admi^ty courts ; 
have been abolished, and their jurisdiction trans- 
ferred to the Court of Seadon. 

SESSIONS. See Quabter Sessions. 

SESTERTIUM. See Sestertius. 

SESTERTIUS, an ancient Roman silver coin 
(later also of a species of brass called awnchaleum) 
worth 2^ asses (hence the name sesquUeriius, the 
third a half). The sestertias was the fourth p^ of 
a denarius, and when in later times the weight of the 
as vras reduced, and 16 asses were reckoned to a 
denarius, the sestertius still retained the same pro- 
portion to the latter coin, and thus became equal to 
4 asses. The value of the sestertius therefore varied 
with that of the denarius. About the dose of the 
republic, when the denarius is calculated to have 
hoen worth about S^d., the sestertius would be worth 
2id.; and under the empire, with the denarius at 
the sestertius would be equal to IJd. The 
neuter form Mestertium denotes a much larger amount. 
It generally appears in the plural, and signifies not 
a coin, but a sum of 1000 sestertii, and was 
therefore equivalent, according to the fint reckoning 
of the sestertius, to £8, 17«., and according to the 
second to £7, 16#. 8d. The sestertius was the unit 
most oommody employed ^ the Romans in reckon- 
ing large sums of money. For sums below 1,000,000 
sestertii the ordinary cardinal numerals were used 
rith sestertii or sestertia, as the case might be; but 
if the sum amounted to 1,000,000 or more a numeral 
in tet, after which cetUena miUia (100,000) had to 
be understood, was ccmnected with se^rtium (for 
example, qv^i'ogiet ietUrtium is 4,000,000 of ses- 
tertii, that is, quadragies oentena millia sestertiorum 
nummorum). Sometimes the numeral adverb was 
u^ alone, and decies ei dedii signifies decies ssstsr- 
(tum, that is, dtcU$ centena mWia tutertiorum, or 
1,000,000. The sestertius was often expressed by 
the symbol HS, which is explained as a corruption 
either of IIS, that is, IL, the numeral two, and 8 
for semis, half, or of LLS, for libra libra icmiSf an as 
having been originally equivalent to a libra or pound. 

SESTETTO, a music^ piece for six independent 
instruments or voices, lie former is particularly 
used for wind-instruments, and often employed for 
serenades or noUumi. Moscheles, Beethoven, and 
others have composed sestetti for wind and stringed 
instruments. Vocal sestetti are used in operas; and 
that of Mozarty in the second act of Don Giovanni, 
is odebiated. 


SESTINI, DoMBNioOk the most learned numlsma- 
tist of Europe in regard to andent odna, as far as 
the knowledge of them can be acquired by ini^- 
tion, bom at Florence in 1750; died there in 1882. 
After having completed his studies at the school of 
San Maroo he entered the derical order ; but in 1774 
he left his native dty, and ridted Rome, Nades, 
and Sidly. In Sicily he reodved finmi Prince Bis- 
oari the oommissian to arrange his museum at Cat- 
ania, and from this time he applied himself exdu- 
sively to numismatic studies. In order to prosecute 
his studies with more effect he went from Sidly 
through Malta and Smyrna to Constantinople^ where 
he prepared his observations on the pla^e, which 
then prevailed. The British ambaiwador at the 
Porte, Sir Robert Ainslie, was then forming a collec- 
tion of andent coins. Sc^ini became his agent, and 
in the course of his travels, which extendi as far 
as Bushire on the Persian Gulf, collected the cele- 
brated cabinet which he has described in his Lettere 
e Dissertazioni numismatiche sopra alcune Medaglie 
rare della CoUezione Ainslieana (four vole. 1789-90, 
4to). To perfect his knowledge of ancient coins he 
travelled mrough Germany, v&ted Gotha, Dresden, 
and Berlin, where he settle^ and was appointed by 
the king superintendent of the collection there. In 
1810 he went to Paris, where he was elected a corre- 
sponding member of the Academic des Inscriptions 
et Belles Lettres, and two years later he reodved 
the appointment of antiquary and librarian of the 
I Princess Eliza (sister of Napoleon), then Grand-duchess 
of Tuscany. When the fall of Napoleon enabled 
Ferdinand HI. to return to his grand-duchy Sestini 
lost the appointment that he held under the 
Princess Eliza^ but this prince was afterwards in- 
duced by the merits of the numismatist to re-estab- 
lish him in his former office, and to add to it the title 
of honorary professor of the University of Pisa. 
Among the numerous treatises that he published in 
addition to that above mentioned the prindpsl are 
Lettere e Dissertazioni numismatiche (including the 
four volumes just referred to), which appeared at 
Leghorn, Rome, Berlin, Milan, Pisa, and Florence, 
from 1789 to 1820, in eighteen vols. 4to, with many 
engravings; the Descriptio Nummorum veternm ex 
variis Museis (Leipzig, 1796, 4to); and Classes gen- 
erales seu Moneta vetus Urbium, Populorum et 
Regum Ordine Geograpbico et Chronologioo descr. 
(Florence, 1821, 4to, second edition), which may 
serve, in many respects, as a general index to aU 
these works. His library and manuscri^ were 
purchased by Grand-duke Leopold IL of Tuscany. 
Among the MSS. the principal Is a Systema gecwra- 
phicum Numismatum, mafang up fourteen rolio 
volumes. 

SESI'OS. See Abtdos. 

SEI'HITES, a Gnostic sect that existed in Egypt 
in the second century and bore some resemblance to 
that of the Ophites. They worshipped Seth, the son 
of Adam, as the son of God, but not of the creator 
of Adam and Eve, and maintained that he had re- 
appeared in the person of Jesus Christ They pre- 
tended to have several books written by him. 

SET-OFF, in law, is when the defendant acknow- 
ledges the justice of the pli^tiff’s demand on the 
one hand, Imt on the other sets up a demand of bis 
own to counterbalance that of the plaintiff, either In 
the whole or in part; as if the plaintiff sue for £100 
due on a note of hand, the defendant may set off 
£90 to himself for merchandise sold to the plaintiff, 
or for any other demand, the amount of which is 
ascertained in damages. 

SETON, a skein of silk or cotton, or something 
similar, pawed under the true skin and the ocular 
tiwue beneath. In order to maintain an artifioial issue 
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Th« naiiM, wliioh b derived from the Latin seki, a 
hair, became hair wae originally need tor the pur- 
poee, ie also given to the Iwnie iteell. To ina^ a 
eeton the enigeon takes a fold of the skin between 
hie fingere, and makes an incision at the base either 
with a knife or with a seton needle. In the former 
case the seton most be inserted by means of a probe, 
bnt when a seton needle is ns^ that instrument 
oarries the seton along with it This needle is an 
instrument about 5 inches in length, and at its 
thickest part^ about two^thirds of its length from the 
point, about } inch broad, slightly curved on the 
flat rides, and having two cutting edgea from the 
point to the thickest part. The seton wat it oarries 
along with it is usually smeared with some oint- 
ment When the seton is inserted the wound is 
bandaged up not very tight, and allowed to remain 
untouched until suppuration has set in, usually the 
third or fourth day. After that the wound is dx^ed 
with fresh linen regularly once or twice a day, and 
when the seton has become hard and stiff a new one 
is inserted, by attaching one end of the new one to 
one end of the old, and then extracting the latter, so 
that the fresh one is dragged into its place. When 
sufficient irritation is not produced by a simple seton 
of this nature some irritant substanoe is applied to 
the seton so as to produce the desired effect Setona 
are applied sumetimea as counter-irritants, when thev 
are applied to the neighbourhood of the part affected, 
sometimes to relieve the svstem generally, when they 
are always inserted at the nape of the neck, and 
sometimes to excite inflanunation with the view of 
promoting adhesion. In inserting a seton great care 
must be taken not to out below the sul^taneous 
cellular tissue, as the injury of the muscular fibres in 
such operations has been Imown to give rise to fatal 
oases of tetanus. 

SETTER {Cani$ famUiaria), a breed or variety 
of Dogs, so named ^m their habit of crouching or 
* setting’ on observing the game which they are 
trained to hunt. Formerly the setters were said to 
crouch or drop on scenting game, but in modem days, 
and probably through association with the pointer 
(which see), these dogs simply remain erect on coming 
up with the quarry. Of the various kinds of setters 
the English Setter, Russian and Irish Setters are 
the thr^ distinct breeds. The marks of a typical 
Elnglish or Irish Setter are a head of moderate size; 
the muzzle not so broad as in the pointer, with its 
lower angle rounded off; the eye sparkling and 
(mick; the ears long, thin, and covered with wavy, 
^ken hair; the tail provided with a fan-like * brush’ 
of long hair, and slightly curled at its tip; and the 
hind legs and feet are hairy and fringed, ^e Russian 
Setter has a thick woolly fur, and possesses a very 
keen scent. This latter breed, crossed with the Eng- 
lish Setter, produces an admirably sharp variety. The 
muzzle of the Russian Setter is bearded, and the 
soles of the feet are hairy. Setters are fond of the 
water, and some of these dogs are said to be dissatis- 
fied unless they are allowed to wet their coats before 
beginning to seek the game. The scent of the game 
is derived apparently from the air alone, and hence 
these dogs are in some degree different from the fox- 
hounds, Ac., which track the prey by the smell of 
the g round . 

SETTLEMENT, Act of, a name given to a 
statute, 12 and 18 William IIL cap. ii., by which the 
crown was limited to the present reig^g house in 
Britain, the descendants of the Princess Sophia, 
youngest daughter of the Princess-palatine Elizabeth, 
daughter of James L, and by winch some new pro- 
visions were added in favour of the subject^ secui^ 
hk li berty and the rights of conscience, 
SETTLEMENT OF PAUPERS. The primd 


fade settlement of a panper is the place of his bfrth, 
and this remains his settwent until he has aoquiM 
another settlement^ which may happen in En^^and 
in any of the following ways. First, if not emanci- 
pated from parental authonty a legitimate child may 
acquire a new settlement by a chuom of settlement 
on the part of his father, or after hu father^s death 
on the part of his mother. An illegitimate child, 
however, follows the settlement of his mother up to 
sixteen years of age, or until he acquires another for 
himself. Secondly, a woman on marrying takes the 
settlement of her Wband, and retains it after his 
death ; but if her husband, having been bom abroad, 
has no settlement by birtii, and has acquired none 
in any other way, she retains the settlement that she 
had before her marriage. Thirdly, a settlement 
may be acquired by renting for at least one whole 
year a tenement of the vriue of at least £10, and 
paying poor-rate in respect of it, and residing in the 
puish in which the tenement is situated for at least 
forty days. Fourthly, a settlement may be acquired 
by being bound an apprentice and residing during 
such apprenticeship for at least forty days in the 
parish in which the service takes place or some 
other parish. No settlement is gained, however, by 
being apprenticed to the sea service, or to a house- 
holder whose trade is of the seas, as that of a fisher- 
man. Fifthly, a temporary settlement is acquired 
in a parish by the possession of an estate, but this 
settlement offiy continues as long as the owner of 
the estate resides within 10 miles thereof. Sixthly, 
a settlement may be gained by being assessed to ana 
paying the taxes of a parish, other than those for 
scavengers and highways and the duties on houses. 
But the conditions attached to this mode of acquiring 
a settlement make it almost entirely eouivalmt to 
the third mode mentioned above. Finally, a settle- 
ment may be acquired by residence for one year in 
another parish than that in which one was bom. 
The chief difference between the Scotch and English 
law of settlement is that the former requires a 
son to have resided five years in another parish than 
that in which he was bom before he can acquire a 
settlement in such other parish. It is sufficient re- 
sidence if a particular parish has been for five years 
the most common resort of a pauper, even though he 
may have resided for a large part of each year else- 
where. See Poor Laws and Removal of the Pooh. 

SETUBAL, or Setuval, or as it is called by the 
English St. Uses, a town of Portugal, in Estrema- 
dura, 20 miles south-east of Lisbon. It is situated 
in a bay of the Atlantic, at the mouth of the river 
Sado, with a capacious and deep harbour, the ap- 
proach to which is, however, much encumbered by 
sand-banks. It exports lemons, olives, oi^ wine, 
and above all bay-salt, of which great quantities are 
made here. There are also tanneries and sardine 
fisheries. The town is fortified and possesses an 
arsenal Pop. (1900), 21,819. 

SEVASTOPOL, or Sebastopol, previous to the 
Crimean war the great naval station of Russia in the 
Black Sea, is situated on a peninsula near the south- 
western extremity of the Crimea. A creek of the 
Black Sea, entering from the west, stretches east for 
nearly 4 xniles in a deep hollow between lofty lime- 
stone ridges, which completely shelter it on the 
north and south. This creel^ which widens out 
from 1800 vards at its entrance to about 1 mile, and 
then diminishes to 600 yards, has an average depth 
of about 10 fathoms, and forms an admirable road- 
stead, where the largest vessels lay secure from 
stonxis, and were guaided from hostile attack sea 
by batteries of a vexy formidable description, ftrom 
this roadstead thus lying east and west several minor 
creeks lead off to the sooth. Oneof these, 400 yards 
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wide at tte antruioe and 1} mile long, lonned the 
hadxmr proper. Sevaatopm had grown up ainoe 
1780, whm it waa a mere Tartar yfllage named 
Ahhtfar. On the outbreak of the Orimean war it 
became the point againat which the operationa of the 
alUea were mainly directed, and ita aiem forma one 
of the moat remarkable epiaodea in modem hiatoiy. 
On the aeaeide the fortreea waa found to be aba^ 
lutdy impregnable, and the attack waa therefore 
made diiefly on the land-aide. Thera the original 
defenoea were not ao formidable^ but new and atrong 
earthworka and batteriea, the principal being the 
Malakoff and the Bedan, were rapi^ and oontinn- 
ally erected during the oMrationa. Ijie inveatment 
of Mvaatopol took place in September, 1854, and on 
the 17th of October the bombardment waa oom- 
menoed both by land and by aea. The aiege lasted 
till Sept. 8, 1855, when the Ruasiana had to evac- 
uate the city, in consequence of the Malakoff hav- 
^ been stormed by the French. (See Crimean 
\^B.) By the Tr^ty of Paris in 1856 it was 
stipulated that no arsenal should exist on the shores 
of the Black Sea, but these obligations have been 
repudiated by Russia, and the new fortifications of 
SavastoiKd are likely to exceed those that were 
demdiBned. Hie town, also, has been reconstructed 
on a new plan; and since railway communication has 
been opened up with Moscow and the interior, it has 
risen into importance as a seat of oommeroe. Large 
aiiarves and warehouses and a custom-house have 
been built The Malakoff, Redan, and Flagstaff 
batteries have been laid out as boulevards, dedicated 
to England, Russia, and France. Population, which 
is lar]^y inilltaiy, in 1897, 54,442. 

seven. To this number a kind of sacred char- 
acter Is attached in the Bible, and the same char- 
acter waa also given to it by most of the great 
nations of antiquity (Persians, Indians, Egyptians, 
Gkeeka, and Romans). In the Bible the number 
first appears in the opening of Genesis, where it is 
said that God performed the work of creation in six 
days, and rested the seventh day. As in the crea- 
tion, ao in many other things that proceeded from 
the hand of Goi^ this numlwr la prominent. Thus 
Egypt enjoyed seven years of plenty and was visited 
wi& seven years of famine (Gen. xlL); for seven 
days the rivers and waters in Egypt were turned 
into blood (Exod. vH.); God threatens to punish the 
Israelites seven times in case of their disobeying his 
oommands (Lev. xxvi 18); David is allowed to 
choose between seven years of famine and two other 
alternatives as punishment for his sin in numbering 
the people; and so in other instances. The number 
seven and multiples of seven also prevail in various 
sacred observances, and especially in the offerings 
that were prescribed to the Jews. Thus the Sabbath 
was the seventh day of the week, the seventh month 
of the year was the Sabbatical month, the seventh 
year was the Sabbatical year or year of rest to the 
land, and the year following the completion of seven 
weelu of years or seven p^ods of seven years was 
the year of jubilee. The feast of tabernacles, which 
took place m the seventh month of the year, lasted 
for seven days, and while it lasted there were offered 
up seventy (ten times seven) young bullocks, four- 
teen (twice seven) rams, and ninety- eight (twice 
seven times seven) lambs (Num. xxix.). Seven days 
of purification were required for a woman after the 
birth of a male child, and twice seven days alter the 
birth of a female child. The golden candlestick had 
seven lamps (Exod. xxv.); and in the Now Testa- 
ment we have the seven deacons (Acts vL 5); and 
the same number occurs repeatedly in the Revela- 
tion, whpre mention is mam of the seven churches 
in Asia, qrpboliased by the seven oandlestiok% the 


seven seals, seven trumpet^ seven vials, seven eyes, 
seven spirits, fta The number seven has been 
preserved as a sacred number In the Roman Oath* 
olio Church, which has seven sacraments, seven pen- 
itential psalms, seven deadly sins, &a, and it played 
a very prominent part in the superstitions of the 
middle ages. Among the Greeks the mystic char- 
acter of this number was recognised especially by 
the inhabitants of Euboea; and it also held a con- 
spicuous place in the dooti^es of the Pythagoreans. 
Among the ancient Egyptians, as w«ll as among the 
Jews, the week was oivided into i*even days, 
this division was adopted by the Romans before the 
Christian era. Various reasons have been given for 
the peculiar reverence attached to this number, such 
as that seven is a symbol of completeness and p^eo- 
tion as being compounded of three and four, two 
numbers perfect in their own nature through their 
capability of being represented in space by the tri- 
angle and the square; but the most probable explan- 
ation of the fact, at least among heathen nations, is 
the astronomical one, which ascribes it to the obser- 
vation that there were seven planets. 

SEVENOAKS, a market-town of England, in 
Kent, situated on rising ground amid beautiful sce- 
nery, 20 miles b.b. of London by railway. It has 
a parish church (restored), two other churches, a 
grammar-school, an institution for the daughters 
of missionaries, Ac. Pop. in 1901, 8106. 

SEVEN SLEEPERo. In the time of the Em- 
peror Decius, when the Christians were persecuted, it 
is said that seven noble youths of Ephesus concealed 
themselves in a neighbouring cavern, the entrance 
of which was closed by order of the emperor. The 
rseouted youths immediately feU into a deep slum- 
r, from which they were acddentally awakened in 
the reign of Theodosius II., after the lapse of about 
two centuries. Pressed with hunger aftw their long 
fast, they sent one of their number to the city to 
purchase bread. He was astonished to see crosses 
erected all over the city; and his own antiquated 
dress and obsolete language confounded the baker, to 
whom he offered an old medal in payment for bread. 
Suspected of having found a secret treasure^ he was 
carried before the judge, to whom he related his 
miraculous stoxy. Hie Bishop of Ephesus, the ma- 
gistrates, and the emperor himself, hastened to the 
cave, and found the tieepers still bearing the bloom 
of youth. They related their story to the multi- 
tude, gave them their benediction, and expired. The 
church has consecrated the 27th of June to their 
memory. This legend has not been confined to the 
Christdan world, ^e Koran relates the tale of the 
seven sleepers, out of respect for whom it declares that 
the sun altered his course twice a day that he might 
shine into the cavern. The Mohammedan and Chris- 
tian story are probably both derived from the same 
source. Hie origin of the Christian story is said to 
have been that seven Christian youths actually had 
taken refuge from persecution in a cave in the maimer 
stated in the legend, that their dead bodies were 
found there many years after, and that the Christian 
historians in recounting the fact in speaking of their 
deato employed the usual phrase and said they had 

fallen asleep in the Lord. 

SEVEN SORROWS OF THE VIRGIN, Feast 
OF, a Roman Catholic festival, instituted in 1725 by 
Pope ^nediot Kill., and celebrated on the Friday 
befm Pahn Sunday. The seven sorrows oommemo- 
rated by tills feast are (1) the prediction of Simeon 
(Luke &. 84, 85); (2) the flight into Egypt; (8) the 
loss of Jesus in Jerusalem; (4) the signt of Jesus 
bearing his cross; (5) the sight of Jesus on the cross: 
(6) the piercdng the side of Jesus; (7) tile burial 
of Jesna, 
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SSrsnSN STABS. See PLBUDis. 
8EVENTH*1>AY BAPTISTS. See Bijpxnn 
and Sabbatabxavb. 

SEVENTY, THE. See Siptuagutt. 

SEVEN WISE MASTEBS, the titie of e oolleo. 
tion of talee which origineted in the East at a oom- 
parativdy early period. The plot oonneotixig the 
tales is the folloi^^hig: — ^A king^s son, who had been 
instructed in all branches of knowled^ by seven wise 
masters, finds by the study of the stars that he is in 
danger of meeting his deatii if he utters a word 
within seven daya At the oommenoement of this 
period his stepmother, whose improper advances he 
had repulsed, accuses him to her husband of an 
attempt to offer her violence, and ui^ him to put 
his son to death, at the same time telling him a story 
calculated to induce him to do so. The king is just 
about to act on this advice when one of the seven 
wise masters obtains a day’s respite for the prince by 
telling a tale the moral of whi(m counteracts that 
the stepmother’^ On each of riie following six days 
during which the prince’s danger binds him to silence, 
the stepmother renews her solicitations to the king 
to have the prince put to death, on each occasion 
supporting her advice by a fresh story, but the effect 
of the stepmother’s tales is always counteracted b^ 
another told by one of the seven wise masters, untu 
the expiration of the seven days enables the prince 
to reveal the designs of his stepmother. The date 
and drcumstances of the origin of this collection of 
tales are unknown. According to the statement of 
Masudi (died 956 A.D.), which agrees with that of 
Mohanunecl Ibu-el-Bedin el-Werndc, there were al- 
ready two Arabic versions in the tenth century, and 
Mohammed ascribes to the work an Indian origin. 
The plot of the work is in fact found in Buddhist 
literature, not as a fable but as a reid event, but no 
Indian priginal of the collection of tales has been 
discovered. The tales were without doubt introduced 
into the West through the Crusades, since which the 
collection has been translated into almost all western 
languages. A Latin version by J oannes de Alta Silva 
existed before the close of the twelfth century, and 
was the original of the French poem of Dolopathos, 
which dates from the early part of the thirteenth cen- 
tury, and an edition of which appeared at Paris in 
1856. A second Latin version, of which only an extract 
has been preserved in the original, was probably the 
basis of the English versions that appear^ under the 
care of Weber, Ellis, and Wright. The German, 
Dutch, Swedish, and Spanish versions are traced to 
a third Latin original, while the Italian versions form 
a group by themselves. 

SEVEN WISE MEN, or Sivin Sages of 
Greece. This name is commonly applied to seven 
philosophers, several of whom were legislators of au 
early period of Grecian histoiw. Theii names are 
variously given, but as commonly set down they were 
Periander of Corinth (in place of whom some give 
Epimenides of Crete), Pittacus of Mitylene, Thales, 
Solon, Bias of Priend, Chile of Sparta, and Cleobulus 
of Lindus. They were traditionally believed to be 
the authors of short sentences, chiefly maxims of pru- 
dence and elementary morality, which were commonly 
regarded as embodying a summary of their wisdom. 
Among these maxims are, *Know thyself,’ * Nothing 
in excess,' * Consider the end,’ Different accounts 
do not agree as to their authorship. See Bohren De 
Septem sapientibus (Bonn, 1867). 

SEVEN WONDEBS OF THE WORLD, seven 
Bumuments, remarkable for their splendour or mag- 
nitade. They are the pyramids of E^pt, the walls 
and hanMng gardens of Babylom the ten^e of 
Diana at Epnesua, the statue of the Olympian Jupiter 
at Athens (see Phidxab), the Mansolenm (see Abtim- 


niA and MaueGlbu^ the Colossus of Bhodes (me 
CoLoasuB^ and the Pharos or light-house of Alex- 
andria. lliis group of the seven wonders originated 
among the Greeks in the time of Alexander. 'Philo 
the Byzantine has described them in his work De 

peace concluded at Breslau, July 28, 1742, and at 
Dresden, December 25, 1745, Maria Tieresa of Aus- 
tria ceded to King Fr^erick IL six principalities of 
Silesia and the county of Glatz. The loss of these 
fine territories was too painful for her not to think of 
recovering them. For this purpose she conduded an 
alliance ^th Elizabeth, the empress of Russia, whom 
Frederick had offended by his sarcasms, brought 
over to her cause the King of Poland and Eleotiir 
of Saxony, Augustus HI., and attempted to form a 
closer union wi& France, notwithstanding the enmity 
that had existed between that kingdom and her own 
for centuries. While Maria Theresa was occupied 
in these projects a dispute had arisen between Britain 
and France relating to the boundary between their 
possessions in America, which broke out in 1755 into 
open hostilities. To protect his German states against 
an attadc from France the King of England con- 
cluded an alliance with Prussia; and some months 
after France made a league with the court of Vienna 
promising to furnish 24,000 auxiliary troops against 
Prussia. But these auxiliaries were afteiwards 
increased to 180,000; for it was rather the design of 
France to injure the King of England by conquering 
Hanover, than to aid in accomplishing &e ambitioiis 
designs of the empress on SUesia. By means of 
Menzel, a clerk in the Saxon cabinet, whom Frederick 
kept in bis pay, all the proceedings of the Busrian, 
Austrian, and Saxon courts were discovered to IVe- 
derick, who, as usual, resolved to anticipate his 
enemies. In August, 1756, therefore, he invaded 
Saxony, the capit^ which had been deserted by the 
court, occupied Leipzig, Wittenberg, and Dre^en; 
took possession of the documents necessary to justify 
his conduct, which he found in the archives of tlie 
cabinet in the last dty, and invested the Saxon anny 
in their fortified camp at Pima. Meanwhile Field- 
marshal Browne advanced from Bohemia with an 
army to liberate Saxony; but Frederick was aMe to 
check his advance, and the Saxons^ 14,000 strong, 
were forced to surrender (Oct. 15). llie inferior 
oflicers and common soldiers were compelled to enter 
the Prussian service; but they soon deserted, both 
singly and in whole regiments, making their escape 
to Poland, where the &xon court resided during the 
whole war. Such was the end of the first campaign, 
and the Prussians remained through the winter in 
Saxony and Silesia. Frederick’s invasion of Saxony 
excited a general commotion in the courts of JBurope. 
It was pronounced to be a violation of the Treaty of 
Westphalia, and France, as one of the guarantora ri 
that treaty, now took part in the struggle. Sweden, 
too, on the same pretext, and with the hope of 
recovering her Pomeranian possessions; and Busria, 
on account of her alliance with the empress^ adopted 
a similar course. In the diet at Batisbon, hrid in 
January, 1757, war was also declared on the part of 
the empire against Prussia. 

Thus in 1757 Ausl^ Russia, France, Sweden, 
and the German Empire were in arms against IVe- 
derick, while he had no allv W Engla^ and a lew 
German states (Brunswick, Hesse-Cassri, Gotha, 
besides of course Hanover). In order to be again 
beforehand with his enemies Frederick, in April, 
1757, mardied into Bohemia, and on tl^ 6th of May 
a bloody battle was fought at Prague, in wlddh tile 
Prussians oonquere<L^lmt lost their distinguisbed 
General Sdiwerin. ^ greatest part of the van- 
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flpiihed Atutrfan ann j thnw itMlf into the dtj ol 
nttgae, to whkh the Unff immediately laid siM|e. 
But the defeat of IFVodeiidc by the Auitrians nnder 
Dean, at KoUin, in the following month (Jnne 18), 
deprived the fonner of all hie advantegee. He wae 
fdroed to raise the siege of Pragne, and to retreat to 
Saxony and Lnaatia. little more than a month 
after (July 26) the Doke of Cumberland, oommand- 
ing the Ginman allies of Frederick, was defeated at 
l&rtenbeok on the Weeer, in the south of Hanover, 
by the greatly more numerous army of the French; 
wbereupon the victors made preparations far taking 
up winter quarters along with we imperial army in 
Saxony. Tbe two armies had already united and 
advanced as far as the Saale, the French under the 
command of the incapable Prince Soubise, a favourite 
of the Marquise de Pompadour, when Frederick 
mardied against them, and fouffht at Bossbach, a 
village between Merseburg and Weisaenfels, that 
memondile battle, in whichlx>th the French and the 
imperial armies were defeated, and found safety only 
in a hasty flight (Nov. 6). The defeated armies 
retired into winter quarters at a distance, and the 
possession of Saxony was secured to the king. Upon 
this Frederick hurried back to Silesia, which was now 
oooupied by the Austrians. With a small army, 
fatigued with a long march, he defeated at Leuthen 
a foroe twice as great, under Daun (Dec. 5). By this 
victory Frederick recovered Silesia, and he was now 
more formidable to his foes than ever; for not only 
had he been victorious himself^ but while he had 
been thus occupied in the south and west his general 
Lehwald had successfully repelled the Swedes and 
Russians on the north and east. 

The third campaign was opened in February, 1758, 
by Ferdinand, duke of Brunswick, who was now at 
the head of the allied armies, in the room of the 
Duke of Cumberland, and opposed the French in 
Lower Saxony and Westphalia. His nephew, the 
hereditary prince, afterwards Duke of Brunswick, 
Charles William Ferdinand, commanded under him. 
Duke Ferdinand made himself master of the Weser, 
er^elled the French, under Clermont, from Lower 
Saxony and Westphalia, and defeated them, June 23, 
at Krrield. He then returned over the Bhine to 
Hesse, where Soubise was stationed with a French 
anny, and whither Clermont followed him. Fer- 
dinimd, in the meanwhile strengthened by 12,000 
British troops, forced the two ho^e bodies to retire 
over the Main and the Rhine, where they went into 
winter quarters. Meanwhile the Russians, under 
Bestnch^, had advanced as far as the Oder; and 
suhae^uently Fermor, who superseded Bestucheff, 
occupied East Prussia, and then moved into Bran- 
denburg^ spreading devastation on his way. At this 
juncture Frederick made a masterly nuich to the 
Oder, and towards the end of August engaged the 
Russians at Zomdorf, in the north of Brandenburg, 
where be gained a sanguine^ victory, which foroM 
the Russians to retreat to Poland. After this he 
again turned his attention to Saxony, where his 
brother Prince Henry was no longer able to resist 
the Austrians. He encamped at Hochkirch, but 
here he was surprised by Daun in the night of Oct 
14, and suffered a total defeat He nevertheless 
succeeded with the remains of his army in effecting 
a junction with his brother, after wmch he again 
dr^e the enemy out of Silesia and Saxony. At the 
close of the campaign the king saw all his dominions 
except Prussia proper free from the enemy. In 
fVance there was a general wish for peace; but 
Louis XV. and his mistress, the Mardiioness de 
Pompadpnr, were bent on continuing the war. A 
new slHanqe was therefore concluded with Austria, 
Decem b e r 80, 1758. Frederick, however, had also 


obtained a new treaty with BritaixL wfaidi promised 
him a large yearly subsidy. Tetne determined in 
the oomii^ campaign to act with his main army as 
much as possible on the defensive, and to oommit 
sf^essive movements to detached corps. 

The campaign was opened in Mardi, 1759, Prinoe 
Henry marching into Bohemia, where he disponed the 
hostile forces, and captured immense quantities of mili- 
tary stores. He then entered Franconia, and put the 
inactive imperial forces to flight. At the same time the 
Prussian general Dohna drove back tiie Swedes once 
more to Stralsund, and naianaged to keep the Russians 
for a time in chedk. But when the Russians pressed 
forward in ever-increasing numbers under Soltikofl^ 
Dohna found himself obliged to give way. IVederick 
then gave his command to G^eral Wedel, who 
received orders to prevent the junction between the 
Russians and Austrians at all costs, and accordingly 
on the 2Sd of July attacked the Russians at 
near Ziillichau, in the east of Brandenburg. His 
attack was unsuccessful, and the Russians af^ their 
victory advanced to Frankfort-on-the-Oder. Freder- 
ick now hastened in person to his electoral dominions, 
and on the 12th of August attacked the Russians at 
Kunersdorf , near Frankfort, and had already defeated 
them when the victory was snatched from him by 
the Austrians under Laudon, who inflicted on him a 
defeat such as he had never sustained before. The 
Russiang purchased their victory dearly, and they 
made no use of it. Yet Frederick's potion was 
extremely dangerous; indeed, he began to apprehend 
an unfortunate issue of the war. The Russians 


were victorious in his hereditary states; Daun was 
in Lusatia with a large army, and Saxony was over- 
run by the imperial troops. The Austrians and 
Russis^ wished to unite, but Prince Henry deprived 
the former of their magazines, and thus obUged them 
to retreat; and Frederick anticipated the Russians 
in their march to Silesia, and compelled them to 
retire to Poland. In the west Frederick's allies had 


been more successfuL They had, indeed, been able 
to effect little at the beginning of the campaign. The 
French had taken Framdort-on-the-Main by surprise 
during the winter, and the plan for recovering the 
dty was frustrated by the failure of the attack on 
Ber;^ (April 13). But (Aug. 1) Ferdinand gained 
a splendid victory at Minden over the French troops 
under Contades and Broglio. On the same day m 
hereditary Prince of Brunswick likewise defeated 
tiie French at Gohfeld, and they were driven over 
the lAhn on one side and over the Rhine on the 
other. The Swedes also, who, after the battle of 
Kunersdorf, when Prussian Pomerania was destitute 
of troops, invaded that country, were driven bv 
Manteuffel and Platen under the cannon of Stral- 


sund. Thus, in spite of all his mishaps, Frederick's 
fortunes were still at the end of the campaign In the 
ascendant. 

The campaign of 1760 seemed at first to forebode 
ill success to Frederick. While he himself was 
engaged in Saxony the brave General Fon(m4 suffered 
a defeat in Silesia, in consequence of which the Aus- 
trians occupied the whole land. Frederick thereupon 
gave up Saxony hi order to recover Silesia. With 
30,000 Prussians he marched into that province, and 
entrenched himself at liegnits. Here on the 15th 
of August he defeated lisudon, by which he effected 
his purpose of recovering Silesia, but he was unable 
to prevent Austrian and Russian troops from break- 
ing Into Brandenbnra and laying waste his hereditary 
dominions. Fredermk hastens thither to out oil! 
the enemy, but not finding them there he retained 
to Saxony, where the impraial forces were stationed, 
and Daun and Lasoy had united. At Toigaa, m 
the Elbs^ he attadmd tiie enemy (Nov. 8), defeated 
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them in a bloody engagement, and then went into 
winter quarters m Simony. The Russians also were 
forced to raise the siege of Colberg and to retire to 
Poland. The allied forces, under Ferdinand of Bruns- 
wick, defeated the French (July 81) at S^burg; but 
the latter remained in Hesse. 

In the opening of the next campaign (February 11, 
1761) Ferdinand attacked the French in their quar- 
ters; they fled, losing many of their fortifications and 
magazines. A corps of French and Saxon troops 
was defeated, February 14, at Langensalza; but the 
allies were obliged to raise the siege of Ziegenhain, 
Marburg, and Cassel with loss, and the French once 
more bec^e masters of all Hesse, and had an un- 
obstructed passage to Hanover. The proposals of 
peace now made by Britain and Prussia were not 
accepted, and Fr^erick endeavoured to protect 
Silesia against the Austrians and Russians, who 
had unil^, in August, at Striegau. He and his 
allies, however, met with reverses at Schweidnitz, 
Colberg, and elsewhere, and despite some successes 
(as at Villings^usen) Frederick felt himself in a 
desperate condition. But at the very time when 
Fr^erick’s distress was greatest, Elizabeth, the em- 
press of Russia, died (January 5, 1762), and her 
successor, Peter HI., concluded with him (May 5) 
the Peace of St. Petersburg. Sweden likewise made 
peace with Prussia, and the Russian emperor sent 
a body of troops to aid the Prussians. But the 
emperor’s early death broke the alliance with 
Frederick, and his successor, Catharine II., recalled 
the Russian troops from the Prussian service: Fre- 
derick, however, was delivered from one dangerous 
enemy, and had gained an important preponder- 
ance of strength over the rest. After recovering 
Schweidnitz and providing for the defence of Silesia 
he marched to Saxony. On October 29 an important 
victory was gained over the Austrian and imperial 
troop at Freiberg, and the king now concluded an 
armistice with the Austrians ; but it related only to 
Saxony and Silesia. Under Duke Ferdinand and 
the hereditary Prince of Brunswick the allies 
commenced, unsuccessfully, the campaign of 1762 
against the French; but the latter were defeated 
(June 24) at Wilhelmsthal, and driven from their 
fortified camp at Cassel. Cassel itself was besieged, 
and (November 1) surrendered to the allies. Two 
days after this the preliminaries of peace between 
Britain and France were signed, and the peace itself 
was confirmed at Paris, Feb. 10, 1763. After a short 
ne^tiation Frederick concluded a peace with Austria 
and Saxony at Hubertsburg (February 16), by which 
each power received again all the territories it had 
pssessed before the war. The simultaneous struggle 
between Britmn and France in North America and 
India ended in the complete triumph of the former. 
See History of the Seven Years’ War, by Lloyd; 
and Carlyle’s Frederick the Great. 

SEVERIANS, Sbvkeites. See Gnostics and 
Monophtsites. 

SEVERN, after the Thames the largest and most 
important river in England, formed by the union of 
two small streams winch rise on Plinlimmon, near 
the source of the Wye, and unite at Llanidloes, in 
south Montgomeryshme. It fiows north-east through 
the eastern part of that county, past Newtown and 
Welshpool, to the western borders of Shropshire, and 
then east to Shrewsbury, which it nearly encircles. 
From Shrewsbury, a littie below which it receives 
the Tern on the left, it flows circuitously south-east 
through the rest of Shropshire, crosses the extreme 
south-west part of Stafford, and then flows south 
through Worcestershire, passing the town of Wor- 
cester, 1 ^ receiving the Teme on the right a little 
below it. At Tewkesbury, on the borders of 


Gloucestershire^ where the Upper Avon joins it on 
the left, it begins to flow south-west; passes the 
town of Gloucester, a little above whidi it branches^ 
form^ the Isla of Alney; makes several remaiicable 
windings, begins to become a groat tidal river, and 
after forming a broad estuary, in which it reoeiveB 
the Wye a little below Chepstow, on the right, and 
the Lower Avon about 8 miles below Bristol, on 
the lef^ falls into the Bristol ChaimeL Its whole 
length is about 210 miles, and its baain has an area 
of 5960 square miles, of which 1610 represent the 
basin of tne Wye. It begins to be navigable at 
Welshpool, about 178 miles above its mouth and 
225 feet above sea -level. Recent improvements 
make it possible for vessels of 400 tons to ascend as 
far as Worcester. Below Gloucester its navigation 
is much impeded, but this has been obviated by a 
canal from Gloucester to Sharpness docks on the 
estuary 2 miles from Berkeley. Below Gloucester 
the banks become so low that destructive inunda- 
tions have not unfrequently occurred. One of the 
most remarkable features of the river is its bore, or 
tidal wave. A railway tunnel 4^ miles long, pass- 
ing under the estuary 2 or 8 miles below the mouth 
of the Wye, was completed in 1886, and a railway 
bridTC crosses it higher up. 

SEVERO, San, a town in Italy, in the province 
of Foggia. It is tolerably well built; and contains 
a cathedral, a seminary for the clergy, and a hospital. 
Pop. 21,000. 

SEYERUS, Alexander. See Alexander Si- 

VERUS. 

SEVERUS, Luoius Septimiub, a Roman em^ 
peror, was bom near Leptis, in Africa, of a family 
of equestrian rank, in 146 A.D. He successively 
exercised various public oflices, and under Corn- 
modus he received the command of the legions 
serving in Pannonia and Hlyria. After the murder 
of Pertinax, in March, 198, he was proclaimed em- 
peror by his troops at Camuntum. He resolved to 
accept the honour, and accordingly marched to Rome 
to crush the partisans of Didius Julianus, who had 
meanwhile purchased the imperial purple from the 
preetorians. On his approach Julian was deserted 
by his favourites, and assassinated by his own 
soldiers. In professing that he had assumed the 
purple only to revenge the death of the virtuous 
Pertinax, Severus gained many adherents, and was 
enabled to banish the prstorians. But while he 
was victorious at Rome, Pescennius Niger was in 
the East at the head of a powerful army, by which 
he also had been called to the purple. Getting rid 
of the dreaded rivalry of Albinus by conferring 
upon him the title of Caesar, Severus at once directed 
his arms against this eastern competitor. Many ob- 
stinate battles were fought between them, till, on 
the plains of Issus, Niger was totally ruined by the 
loss of 20,000 men (a.d. 194). Niger was captured 
in flight and put to death, and his partisans were 
ruthlessly punished. After devastating some teni- 
tory beyond the Euphrates, Severus took Byzantium, 
which had shut her gates against him, but only after 
a protracted siege (a.d. 196); and he then returned 
to Rome, resolved to destroy Albinus. He attempted 
to assassinate him by his emissaries ; but when this 
failed, Severus had recourse to arms, and the fate of 
the empire was decided near Lyons (197). Albinus 
was defeated, and the conqueror insulted the dead 
body of his rival, who had died by his own hand. 
The adherents of Albinus shared his fate; and the 
return of Severus to the ciqntal recalled the bloody 
triumphs of Marius and Sulla. After a riiort stap 
in Rome Severus marched into the East with his 
sons Caracalla and Geta, to repel an invasion of the 
Partbuans; made himsrif master of Sdeuciai Babylon* 
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and Ctesiphon; and advanoed far into the Parthian 
tenitories. Prom Parthia he marched towards the 
more aouthem provinoes of Asia, and, after he had 
visited the tomb of Pompey the Grea^ entered 
Alexandria. He celebrated the completion of the 
tenth year of hu reign and the marriage of his eldest 
son at Borne in a most magnificent extravagant, 
and brutal manner, and for some years remained 
quietly at home, but the serious nature of a re- 
bellion in northern Britain called him away again 
in 208. After penetrating to the far north of (Sde- 
donia, and losing a vast number of men, he returned 
southwards, and rebuilt or repaired the wall of 
Hadrian across the island from the Tyne to the 
Solway Firth. When about to suppress a fresh 
insurrection that had broken out he died at York 
AJD. 211. 

S4VlGNi6, Marie de Rabutin-Ohantal, Mar- 
quise DS, a Frenchwoman of rank, greatly dis- 
tinguished for her epistolary talents, was bom at 
Paris on the 5th of February, 1626; and died at the 
chfiteauof Grignan in the department of Drome, April 
17, 1696. Her father, the Baron de Chant^ was 
killed on the island of BA in 1627, when fighting 
against Buckingham’s expedition, and her mother 
died in 1633. She was brought up by her maternal 
grandparents, and afterwards by her maternal uncl^ 
the aboA of Livry. In 1644 she married the Marquis 
Henri de SevignA, who was killed in a duel in 1651, 
leaving her the mother of a son and a daughter. 
She formed no second union, but devoted herself to 
the education of her children, and to the cultivation 
of her mind by reading and literary society. She 
was extremely attached to her daughter, who in 
1669 married the Comte de Grignan, a widower. 
By this marriage Madame de SAvignA expected to 
be able to have her daughter always near her, but 
not long after it took place the Comte de Grignan 
was appointed lieutenant-general of Provence, and 
had to go with his wife to the district which he was 
to govern. After this mother and daughter were 
frequently reunited for loiter or shorter periods, 
but for about seven years in all they lived apart, 
and this sepaiution gave rise to the greater part of 
the letters which have gained Madame de ^vignA 
BO much reputation. After the year 1687 Madame de 
SAvi^A was rarely severed from her daughter, and 
in May, 1694, went to live with her pennanently. 
She died of small-pox. The subjects of manjjr of 
the letters of Madame de SAvignA are so entirely 
domestic as to be of little interest; but others abound 
with court anecdotes, remarks on men and books, 
and the topics of the day, which are conveyed with 
great ease and felicity. They are models of the 
^istolaiy style, perfec^y natural from their expres- 
sion, lively sentiment and description, and a playful- 
ness which gives grace and interest to trifles. She 
was highly attached to rank and splendour, loved 
admiration and the pleasures and gaieties of Parisian 
sodety. Yet she enjoyed an occasional period of 
retirement to her estate of Bocheis in Brittany, 
where she could pursue with more assiduity the 
diief pleasure of her life — ^her correspondence with 
her daughter— read her favourite authors, Vii^ 
Montaigne, MoliAre, Pascal, Arnauld and Nicole, 
and Corneille; and admire the beauties of nature, 
her sense of which is one of the most characteristic 
trsito that appw in her Letters. She had a strong 
feeling of religion, but in reference to the proceed- 
injgs a^^ainst the Frcrach Protestants expresses herself 
with b^tiy and want of feeling. The first edition 
of her Lett^ (which, it should be remembered, were 
never intended by her for publication) appearad at 
the Hague in 17^; a new one 1^ the Chevalier de 
Perrin appeared in 1734. M. de MonmerquA repro- 


duced the original text in his first edition (1818-20). 
The best edition is that in the Grands 4orivains 
series by MonmerauA (fourteen * voUk, 1862-66), 
complete hy the l^ttres InAdites of Capmas (two 
vola., 1872). 

SEVILLE (Sjpanish, SeviUa)^ the fourth town of 
Spain in population, capital of Andalusia and of the 
province of Seville, and the seat of an archbishop, 
situated in a wide plain on the east or left bank of 
the muddy Quadalquivir, 65 miles north by east of 
Cadiz, with which and with Cordoba it is directly 
connected by rail. It communicates with the suburb 
of Triana on the right bank by an iron bridge built 
in 1845-52, and also by a newer bridge and a rail- 
way bridge. Despite its numerous very narrow 
streets it is a most picturesque and attractive town, 
with many open spaces planted with palms, orange- 
trees, acacias, and other like trees. Its two-storied 
houses, with their comparatively open courts or patios, 
are very interesting. Its climate is delightful, except 
in the height of summer, when the temperature is 
very high; but the town has suffered much from 
inundations of the river. Beside or near the Plaza 
del Triunfo are some of the chief buildings of the 
town, namely, the cathedral, the Casa Lonja or ex- 
change, the Giralda, the AlcAzar, and the archbishop's 
palace. The cathedral, one of the largest and finest 
m the world, was erected in 1402-1506 on the site 
of a mosque which had been used for some time as 
a church. The dome collapsed in 1888 and has now 
been reconstructed. The interior consists of a nave, 
double aisles, and transept, and the chapels contain 
many fine works in painting and sculpture. Im- 
mediately to the north of the cathedral is the Patio 
de los Isaranjos (Court of the Oranges), with the 
Library of Columbus, founded by a son of the dis- 
coverer and containing some v^uable works and 
manuscripts, on the east. The Giralda, built in 
1184-96 as the minaret of the former momue, is 
a beautiful specimen of Moorish work, which was 
restored in 1885-88. The exchange is a Benaissance 
edifice built in 1583-98, and contains a large collec- 
tion of documents relating to the discovery, conquest, 
and rule of America in the Spanish period. The 
Aldtzar, formerly a Moorish palace and now a resi- 
dence of the Spanish king, was originally built in 
1181, but dates in its present form from the time of 
Pedro the Cruel in the fourteenth centuiy. Its ex- 
terior is like that of a mediaval castle and its interior 
is of great interest and beauty. There are extensive 
gardens behind it. The Ayuntamiento or dty-hall 
18 a splendid Benaissance building between the Plaza 
de la ConstituciAn and the Plaza de San Fernando. 
It was erected in 1526-64 and restored in 1891. 
Beside it is the Audiencia or court of justice. 
Among the chief squares or places of resort not 
already mentioned are the Paseo de las Delicias, a 
fin^romenade along the river bank; the Alameda 
de Hercules, with two Boman granite columiw ; the 
Plaza Atarazanas, beside which is the Hoiroital de 
la Caridad, an infirmary under the charge of Suters 
of Charity, originally built in 1598 and containing 
fine pictures by Murillo and othe^ and also the 
Torre del Oro (Tower of Gold), originally a tower of 
the Moorish AlcAzar ; the Plaza del Mnseo, with a 
bronze statue of Murillo in the centre, and faced by 
the provindal museum, including an academy of 
fine arts, an arohseological museum, and a collection 
of paintings, many by Murillo ; the Plaza del Duque 
de la Victoria, with a bronze statue (1892) of Veuui- 
quez ; and the OaBe de las Bierpes, a narrow, bw 
street where the best shops and dubs are located. 

other edifices and institutions of the dty in- 
clude: several churches and convents; the universi^, 
founded in 1256, with the medical faulty at Oadia; 
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the Bobool of medioisei in a aecularixed convent ; the 
market; the Oaea de Filatoe, a aixteenth-century 
building in a mixed Btyle» belonging to the Duke of 
Medinaceli; the Palacio de Santelmo, an eighteenth- 
century building; the foundling hospit^ founded 
in 1558; other hoepitals; a penitentiazy and a 
prison; artillery and cavalry bracks; a large to- 
baooo factory erected in 1757, and a cannon foundry; 
theatres; a la^ bull-ring, &c. The suburb of 
^ana is inhabited mainly by gipsies and the lower 
classes. The elaborate church festivals and proces- 
sions of the city are of much interest. Seville was 
formerly enclosed by a wall, of which there are some 
remains. There are two railway-stations and street 
tramways. The river at SeviUe is tidal, and has 
been much improved in recent year^ so that ships 
of moderate size can now reach the city wharf. The 
number of vessels entered in 1901 was 1825, with a 
total tonnage of 833,693. The total value of exports 
in that year was £1,852,158, and of im^rts, £822,834. 
The chief articles of export are lead and lead-ore, 
quicksilver, iron-ore, olives and olive-oil, oranges, 
corks and corkwood, and copper pyrites; and the 
principal imports are timber, drugs and chemicals, 
coal, coke, and pitch, machinery, petroleum, and 
coffee. The manufactures include tobacco, porcelain, 
iron goods, soap, leather goods, chocolate, corks, &c. 
Seville was originally a Phoenician colony named 
Sephela, and was later known to the Romans as 
Mispalia. It was taken in B.O. 45 by Julius Csesar, 
who renamed it Julia Romvla. It afterwards became 
a capital of the Vandals and of the Visigoths, and 
in 712, after a month’s siege, it was captured hy the 
Arabs, who called it Jshbutya. It was reconc^uered 
for Christendom by Ferdinand III. of Castile on 
Nov. 23, 1248, after a siege of six months* duration, 
and some 300,000 Moors were expelled. The dis- 
covery of America in the fifteentn century raised 
Seville to great commercial importance as the seat 
of American trade and the tribunal of the Indies. 
With the rise of Cadiz, however, Seville gradually 
lost most of its trade. It was occupied by Soult in 
the Peninsular campaign, and in 1843 it was bom- 
barded and taken by Espartero. It is the birthplace 
of Velaaq^z, Murillo, Cardinal Wiseman, and Joseph 
Blanco Wbite. Pop. in 1897, 146,205. — The pro- 
vince of Seville is bounded by B^ajoz, Cordoba, 
Malaga, Cadiz, and Huelva, and has an area of 5428 
square miles. It extends north to the Sierra Morena, 
and is watered by the Quadalquivir. Part of it in 
the lower valley of the river is marsh land {Maria- 
maa). Wheat, vines, olives, oranges, and other fruits 
and cereals, are cultivated, and horses and other 
animals are reared. Pop. in 1897, 547,020. 

SE3VRES, a town of France, in the department 
of Seine-et-Oise, on the left bank of the Seine, here 
crossed by an eighteenth-century bridge, about half- 
way between Paris and Versailles. Its most notable 
building and institution is the celebrated national 
porcelain manufactory, founded at Vincennes in 1746 
and removed to Sevres in 1756. It was acquired 
by Louis XV. in 1760. Since 1876 the factory 
has occupied a large building in the park of St. 
Cloud near the Seme, and the older building now 
accommodates a noni^ school for the secondaiy 
education of girls. In connection with the factory 
there is a school of ceramics and a ceramic museum, 
the latter the best in Europe. There are various 
other manufactures. The animal painter Troyon 
was jboro at Sivres. Pop. in 1896, 7317. 

SEVRES, Deux-, a department of France, formed 
chiefly out of the ancient Poitou, Saintonge, and 
An^umoifl, bounded north by Maine-et-Loire, east 
^ Vienne, south-east by Oharente, eouth-west by 
CwE«nte-lnf^enre^ and west by Vend^; area, 
VouXIU. 


2316 square miles. A central district of low granite 
and Bohistose hills, extending from the south-east to 
the north-west, is called the G&tine, and divides the 
department into two portions of different drainsM 
and physical character. The drau^e of the nort^ 
centre, and east goes to the Loire by the S^vie 
Nanta^ the Thouet, and some affluents of the 
Vienne; the south and south-west is drained by the 
coast river S^vre Niortaise ; and a part in the south- 
east belongs to the basin of the Charente. The 
climate of we north and centre is colder and moister 
than that of the south ; some parts are rather un- 
healthy. The soil on the whole is fairly fertile and 
has been much improved ; the chief crops ate wheats 
oat^ barley, potatoes, and the vine. Goal, iron, 
antimony, and other minerals are found, and marble 
is extracted. The chief manufactures are doth, 

§ loves and other leather goods, pottery, &o. The 
epartment is divided into the four arrondissemrats 
of Bressuire, Parthenay, Niort, and Melle. Niort 
is the capital. Pop. in 1896, 344,698; in 1901, 
339,340. 

SEWAGE. — Sewage may be defined as water 
and fflth, which for hygienic or other reasons it is 
desirable to get rid of. The water may be made up 
of rain-water, surface-water, ground-water, and the 
waste- water from houses, workshops, factories, and 
other buildings. The filth may include: (1) inor- 
ganic matter^ such as sand from roads, chemicals of 
various kinds from manufactories, ashes, coal-dust, 
&c.; and (2) organic matter^ such as the waste- 
products of animals (including man), vegetable re- 
fuse, trade-refuse of certain Innds, grease, Ac. In 
ordinary sewage there are also always present num- 
bers of bacteria, some of which are patho^nic (that 
is, capable of producing disease under smtable con- 
ditions), but most of wmcb serve the useful purpose 
of converting the noxious organic matter into more 
or less innocuous elements and compounds. 

Sewage is known as * strong’ or *weak’ ac- 
cording to its degree of foulness, in other words, 
according to the nature and quantity of the filth 
per unit of water. To the eye and nose the weaker 
the sewage is the better, but to the engineer a weak 
sew^e has many dis^vantages, which will be 
obvious if we first consider to vmat the weakness is 
due. It is usually caused by the admission of rain- 
water and ground - water into the sewers. These 
vary very much in quantity according to the weather, 
the season of the year, and other factors, and the 
sewers must be made large enough to cany off 
the heaviest storm - water flow, and the sewage- 
disposal works must also be capable of dealing with 
this flow. Another disadvantage is, that every 
abnormal influx of water into a sewer expels the 
sewer-air, partly through the gratings and shafts 
provided for the purpose and partly also through 
the traps of house-drains connected with the sewer. 
On the other hand, such an influx of water may be 
of service in flushing the sewers. The disadvan- 
tages, however, are so serious that engineers are 
a^^eed that ground-water should be exduded from 
the sewers as much as possible, and many strongly 
advocate that a large pi^ of the rain-water should 
also be excluded. This, of course, necessitates a 
double, or, as it is usually termed, a * separate* 
system of sewers — one for sewage proper the 
other for ground-water and rain-water. 

The amount of the water-supply also affects the 
quality of the sewage. In many villages the water- 
supply per head of population is less than 5 gallons 
daily, while in the majority of towns it is over 25 
gallons, and in some it is even more than 100. The 
normal diy-weather sewage of different places varies 
therefore very much in strength. 

seo 
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iooording to the amount of dilation, but also ao- 
ocndii^ to tile nature of the aolida in it, the latter 
wiation being chiefly due to the neol^oal forma- 
tion of the diemct, the materiala of which the road- 
•urfacee are formed, and to different trade-prooeeeee, 
the waste waters from which are allowed to enter 
the aewere. In some towns the manufacture of 
* chemicals ' is the staple industry, in others dyeing, 
in others brewing, in others paper - manufacture, 
while in others Sjg^n many different industries are 
carried on resulting in a sewa^ of complex cbar- 
aoter which may vary widely throughout the day. 
Oontraiy to popular opinion, the prevalence or 
absence of water-closets makes veiy little difference 
in the nature of the sewage, exoept in places where 
the water-supply is abnormally smalL 
In many of sewage the solids are stated 

in per gallon, a gallon weighing 70,000 grains, 
and in others in parts per 100,000. To convert 
grains per gallon into parts per 100,000 it is simply 
neoessi^ to multiply the former by 10 and divide 
ly 7, and to convert * parts per 100,000 * into * mins 
per gallon* multiply the * parts* by 7 and divide 
ly 10. The ^tottd solids* are usually stated, and 
these may be subdivided into * organic * and * min- 


eral*, and into 'aolida in a u ynaion* and 'solids 
in solution*. Thus, the total solids til a typiosl 
Enfl^ sewim may be, say, 120 pa^ per 1^000, 


lade up as follows: — 

1. SoUds in soqwnalon^ 

g} - « 

2. Solids in solution— 

(t) Mineral 00/ * 

Total solids, ISO 


By far the greater part of the solid matter is in 
solution. The minenJ portion of this will indude 
dissolved salts of various kinds, induding common 
salt, together with lime, iron, and other substances, 
which, while they render the water unfit for or- 
dinary use, do not make it a nui^oe. The mineral 
matter in suspension consists chiefly of fine particles 
of road-detritus. The organic nmtter is the danger- 
ous part of sewage, and it is this part which needs 
to be carefully defined in an a^ysis. In the 
following table, the composition of the sewage of 
different towns is given on the broad lines just 
indicated: — 


CoifPOsmoN OF Sewage, in parts per 100,000. 


P1.A0I. 

Total 

solids. 

■ 

e 

Ammonia. 

Free. 

Organle (al- 
buminoid). 

Average of 20 towns with middens, 

121-6 

89-11 

11*54 

5 48 

about ‘66 

Avera^ of 86 towns with water-closets 

116-9 

44-69 

10 66 


„ -68 

London, Barking Outfall Works 

128-7 

88-28 

11-42 

487 

*49 

Burton-on-Trent (much trade-refuse from breweries), 

224 

65-00 


mSm 

2*00 

Sutton C separate * system, 27 gallons per head per day), 


86-76 



1*18 

Ashstead (sewage from house of 10 or 12 persons), 

856 

— 



„ -80 

Flnohley, 

147 

— 


■111 

1*1 

Derby 

187 

67 



1*12 

Alfreton (few water-closets) 

204 

805 


mjm 

1*64 

Village. Staffordshire (slop- water closets), 

158 

— 


19*7 

2*58 

Wolverhampton (much trade • refuse from galvanizing) 

works) T - - t r • . r f 

496 

50 

178*0 

1*72 

1*17 

Wolverhampton (with trade-refuse treated before admission \ 
to sewers), / 

164’8 

48 44 

21*91 

6*70 

2*47 


The amount of the chlorine fumidieB a good 
index of the strength of sewage, and as it is not 
removed by the oi^inaiy processes of purification, 
it affords tne beat means of comparing the character 
of the crude sewage and of toe purified effluent 
which is said to have been obtained from it. 

Chlorine is present in all drinking-water, and m 
much rain-water, but the chlorine in domestic 
sewage arises chiefly from common salt in the 
kitchen wastes and in urine. It has been estimated 
that, on the average, human urine amounts to about 
40 ozs. per head d^y, and that the chlorine in urine 
is about 500 parts per 100,000. The proportion in 
sewage of a domestic character varies very largely 
aocoraing to the degree of dilution, being in some 
cases more than 20 parts per 100,000, and in others 
less than 5 ; at Buxton, acoordixig to one analysis, 
it is only 2*3, and at Wolverhampton trade effluents 
raise it to more than 100. 

As sewage is a foul liquid, often containing dis- 
ease-gernis, and always giving off emanations more 
or lees injurious to health, t?ie aim of scmUaHon is 
to remove it as quickly as possible, and to prevent 
all emanations from it entering our houses. 

Saniiary ^Uinga should be of such a character as 
to comply with these two principles. They should 
not retam filth, but should be easily kept clean, 
s ho uld be so arranged that the entranoe of foul air 


from the drains and sewers is practically impossible. 
The principal sanitary fittings are the wa^ing-up 
sink, the lavatory (or basin), the bath, the water- 
doset, the slop-sink, and urinal The washing-up 
sink for ordinary purposes is often of stone, but as 
this material is abswbent, it is much better to 
adopt salt-glazed earthenware, and, for better work, 
cream-glazed or porcelain-enamelled fire-clay. Sinks 
for washing pans may be of galvanized iron, and 
those for crockery ana glass may be of wood lined 
with lead or copper. The walls near a sink should 
be lined with glazed bricks or tiles, and the space 
beneath the sink should on no account be dosed. 
The foul water should be conveyed away hy means 
of a 'waste-pipe*, usually of lead, and from to 2 
inches in diameter according to the nature of the 
sink. In this waste-pipe, immediately under the 
sink, a bent pipe, known as a 'trap*, must be 
placed ; the water lodging in the bend of the trap 
prevents the entranoe of air through the waste-pipe 
into the house. The outer end of the waste-pipe 
must not be connected directly with the drain, bub 
must discharm over or near a drain-trap^ so that 
air from the mrain cannot enter the waste-pipe. As 
the water in a tn^ may sometimes be loweied by 
siphena^ or in seme other way, to such an extent 
as to allow the pMsage of air through the tram * 
ventilation-pipe is often inserted as shown at X» 
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A. Nursemaid’s sink, discharging into B. 

B. Slop-sink, with pottery ba.sin and top and lead trap—a flushing cistern 

may with advantage be provided as shown for the w.c. 

C. 2-inch lead branch anti-siphonage pipe from trap of B. 

I). 2-inch lead main anti-siphonage pipe. 

E. or 4-iiich cast-iron soil-pipe and drain-ventilating pipe. 

F. 3-inch cast-iron rainwater-pipe. 

CJ 2-. 2%-, or 3-inch lead soil-pipe branch from B. 

H. or ij^-inch flush-pipe from 2-, 2}^-, or 3-ga11on cistern; the latter 
having overflow-pipe carried through the walk 

I. Pedestal wash-down w.c. with lead trap, and 3^^- or 4-inch branch soil-pipe. 

J. a-inch lead anti-siphonage pipe from trap of w.c. 

K. Enamelled fireclay scullery-sink. 

1.. i^-incli lead anti-siphonage pipe carried through back wall. 

M. or i^^-inch lead waste-pipe with P trap. 

N. Trapped stoneware gully and channel receiving discharges from M and F. 

O. Cast-iron bend with foot-rest at foot of soil-pipe. 

P. Intercepting chamber receiving branch-drains, ventilated by grating at 

top— .as an alternative, the iron cover may be air-tight, and a 4-mch 
pipe may be carried up the boundary wall and finished with a grating 
about a foot above the ground. 

Q. Intercepting trap with air-tight stopper on cleansing arm. 

R. Public sewer with junction-block for house-drain. 

Notrs . — If the distance from the building to the intercepting chamber 
exceeds 3 or 4 yards, a small brick chamber with air-tight cover ought 
to be built under the area to receive the drains from N and O. 

The drains under the area wall must be protected from injury by 
suitable lintels or must be of cast iron. Concrete foundations, equal 
in thickness to the external diameter of the drain and in width to three 
times this diameter, must he laid under each drain, and some local 
authorities require the pipes to be either embedded in concrete to half 
their depth or entirely surrounded with concrete. 


rssiSsi » 

qi, 

iraSiik 

Ijssssasg HIS 

msss& Ss 

|s|888Sj Hs 

^88888 K 

jmnEst 




' 




Fii' 


1 ! 








HANITABY FITTINGS AND DRAINS. 





SBWAOB. S5 


in Plftte; this is slso knofwn as an *anti-siphonage* 
pipe, beoMse it prevents any of the contents of the 
trap being siphoned out Wai^ing-basinsftreuBuaUy 
made of some kind of porcelain, or, for rough usage, 
of enamelled fire>olay. Baths are made of various 
materials, but the most aervioeable are of cast-iron, 
either punt-enamelled or porcelain-enamelled, or of 
|K>roelaln-enamelled fire-day. They should not be 
mdoaed with woodwork, but should have either a 
roll formed around the top in the material itself, or 
a wood margin, the latter having the advantage of 
warmth. The water ought not to enter the bath 
through the waste-outlet, and the overflow ought to 
be so arranged as to be easily cleaned. As baths 
and lavatories are usually on an upper floor, their 
waste-pipes are often connected; where this is done, 
each trap must be ventilated by means of an anti- 
siphonage pipe, otherwise the discharge of waste 
from one fitting may draw the water out of the trap 
of the other fitting, and air, fouled by its passage 
through the dirty waste-pipe, will then enter the 
house. Water-dosets are dangerous if improperly 
designed and fitted. Pan-closets are an abomination, 
and ought never to be used. Wash-out closets are 
also defective; the parts between the standing water 
and the trap soon become foul, and the discharge from 
an ordinary flushing cistern is insufficient to carry 
the soil through the trap and drain. There remain 
three types of closet — the wash-down, the valve, and 
the siphonic. For ordinaiy use the * short-hopper ' 
wash-down doset is as good as any; it should m of 
the ‘ pedestal * form — ue, without wood inclosure, — 
should have a sufficient area of water to prevent 
soiling of the basin, and should have a flushing-rim 
and a separate cistern designed to deliver not leas 
than 2 gallons at each fluw. The form of closet 
shown in the plate has a lead trap; this can be 
turned in any direction, and allows a perfect con- 
nection to be made with the lead branch of the 
soil-pipe by means of a * wiped’ solder joint, but it 
would be much improved by having a larger area of 
water to receive the faeces. Usuafiy dosets of this 
type are made with the traps of enamelled fire-clay 
similar to the basin and often in one piece with it. 
Yalve-dosets are so called on account of the valve 
which closes against a seat under the basin and re- 
tains a quantity of water in the basin. When the 
valve is opened (usually by pulling a handle), the 
•contents of the basin are discharge into the trap 
below, whence they pass to the soil-pipe. The 
valve -box should be ventilated, and a regulator 
must be fitted in connection with the flushing- 
•dstem so that the necessary amount of water will 
be automatically supplied to the basin after the 
valve is dosed. In the illustration the apparatus is 
shown entirely above the floor, a step being formed 
in front of the seat. Valve-dosets are now made 
with white-ware indosures instead of wood, and 
also in pedestal form. The most modem type of 
water-doset is on the principle of the siphon. The 
<^ef advantages are the large area of the water in 
the basin and the rapid discharge of the contents. 
The siphonic action may be started in different 
ways, but these need not be particularized. Some 
siphonic dosets are uncertain in their action, and 
nearly all require a flush of 8 gallons. Each water- 
doset must ^ve a dstem of its own, and must not 
on any account be flushed directly from the cistern 
used tor the storage of water for domestic purposes. 
The dstem is ust^y of cast-iron or of wood lined 
with lead, but enanoelled-eaithenware dstems can 
also be obtained; cast-iron rusts and stains the 
brain, and for ordinaiy use the lead-lined wood 
dstem is the best. At least 2 gallons of water 
■should be dischaiged at each flush, but if the regu- 


lations of the local water-company win allow, a Audi 
of 2i or 8 gallons should be provided. There are 
two prindpd varieties of dste^ the valve type and 
the siphonic ; in the former the water is only dis- 
charged so long as the handle is pulled, while m the 
latter the pulling of the handle commences a si|honie 
action by which the whole contents of the dstem 
are discharged even if the handle is released. The 
; siphonic dstems are to be preferred. The dstem 
I should be fixed about 5 ft. above the seat of t)^ 
i closet, and the flush-pipe should be 1 J or inch in 
diameter. The supply to the dstem must be regu- 
lated by means of a ball-tap, and an overflow-pipe 
must he carried through the nearest wall.^ In 
exceptional cases, where the water will not rise to 
i the height of the ordinary flushing cistern, a special 
I dstem with large outlet may be fixed immediately 
I above the seat of the closet. The soil-pipe may be 
I of lead or cast-iron, opinion being divided as to the 
I respective merits of the two materials. Lead soil- 
pipes should be solid-drawn, i,e. without seam, and 
the joints should be wiped * and the pipes adequately 
supported by means of lead tacks. Cast-iron pipes 
should be of -ji^f-inch metal at least, glass-enamelled 
inside or coat^ with Angus Smith’s solution to 
prevent corrosion, and the joints should be made 
perfectly air-tight by means of gasket and lead well 
caulked into the space between the socket of one 
pipe and the spigot of the next ; putty joints must 
not be used. A new kind of pipe has an outer 
shell of cast-iron and a lining of lead, and is 
designed to combine the advantages of the two 
materials. The internal diameter of the soil-iape 
is usually 4 inches, but a diameter of SJ inches is 
ample for even three or four closets, provided that 
the traps of the closets are properly ventilated as 
shown at J in the Plate. The trap-ventilating pipe, 
or *anti-siphonage pipe’ (as it is generally cal^), is 
often earned up inside the buildmg, but it is better 
to fix it outside. The soil-pipe itself ought always 
to be fixed outside the building. In some cases it 
may be necessary to fix a trap at the foot of a 
soil-pipe, but as a rule the soil-pipe is connected 
directly with the drain and made to serve as a 
ventilating shaft for the system of drainage. In 
any case it must be carried above the roof of the 
building, the termination being as far as possible 
from aU windows, skylights, and other openings. 
The free end may be protected by a copper-wure 
cage. In some districts slop-water dosets are much 
used. These are flushed at irregular intervals by 
means of the dirty water from sinks or of rain- 
water from roofs. They are better than privies, 
but much inferior to proper water-dosets, as the 
basins or (rather) soil-shafts are constantly fouled. 
In schools and factories ranges of dosets or latrines 
are often fixed with one siphonic dstem for eveij 
range of four or six closets ; the supply of water to 
the dstem can be regulated so that the dstem wfll 
discharge its contents automatically at long or short 
intervals. From the sanitary point of view the 
ordinary water-closet is to be preferred. Slop-sinks 
are intended for the reception of chamber-slops, and 
should be treated exactly as water-closets (see B, 0^ and 
o in Plate). They are unnecessary except in Iftige 
houses, hotels, and other important buUdings. m 
smaller houses the water-closet can be used for the 
purpoB^ if it is fitted with a hinged seat ; a square 
porcelain top with a raised rim may be fitted under 
the seat of the doset in order to prevent the slops 
splashing on to the floor. A housemaid’s it 
usually placed at the side of the dop-sink, so that 
utensils can be washed ; the waste-pipe from die 
sink may be ammged to discharge into the hmmn of 
the 8l<^8mk. Urinals are diffiodt to ke^ perfectly 
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clean and sweet, and therefore ought not to be fixed 
in houses. Urin^ should be of impervious materials, 
and the waste-pipes should be treated as soil-pipes, 
but of smaller diameter. Evei^ urinal should have 
an abundant supply of water, which may be arranged 
to discharge automatically at regular intervals from 
a cistern provided for the purpose. Every pipe for 
the conveyance of sewage from sanitary fittings 
ought to be exposed to view, in order that defects 
may be easily discovered and repaired. All sanitary 
fittings ought to be placed in properly lighted and 
ventikted rooms, but especially water-closets and 
other fittings intended for the reception of human 
fesces and urine, and walls and floors ought also to 
be absolutely impervious. The ideal room for sani- 
tary fittings will have one (at least) of its walls an 
external one provided with one or more suitable 
windows, all its walls lined with glazed bricks or 
tiles or finely plastered with cement and painted, 
its floor of concrete covered with tiles or other im- 
pervious material, and will be suitably ventilated, 
and also warmed so that there will be no danger of 
frozen pipes. If the room is in a wing of its own, 
separated from the main building by a passage 
lighted and ventilated on both sides, so much the 
better. Where an impervious floor cannot be ob- 
tained, a lead *safe* may be placed under the fitting, 
but the waste-pipe from this must not be connected 
with the pipe from the fitting, but be made to dis- 
charge through the nearest wall, the end being fitted 
with a flap to prevent the entrance of air. 

Draina may be defined as private conduits for the 
conveyance of sewage. They ought to be both air- 
tight and water-tight. Leaky drains are a prolific 
source of disease in consequence of the pollution of 
air, soil, and water in the neighbourhood of dwell- 
ings. Drains are usually made of glazed earthen- 
ware or stoneware, or of cast-iron, the latter being 
the better material, on account of its greater strength 
and smaller number of joints ; it is, however, more 
costly. The thickness of the metal in cast-iron 
drain -pipes from 4 to 6 inches in diameter is, os a 
rule, not leas than | inch, and the joints should be 
caulked with gasket and lead. Before leaving the 
foundry the pipes should be coated with Angus 
Smith’s solution to prevent corrosion. Cast-iron 
bends, traps, inspection -pipes, and other fittings can 
now be obtained in great variety. Earthenware and 
stoneware drain-pipes are usually circular, but egg- 
shaT>ed pipes are alk) made. The metluxl of jointing 
is the most important point to be considered. The 
ordinary meth^ is simply to fill the annular space 
between the socket of one pipe and spigot of the 
next with clay or cement-mortar. Clay cannot be 
recommended, as it is liable to be squeezed out or 
washed away, and also to be penetrated by worms 
and the rootlets of trees. Cement-mortar is better, 
provided that the amount of sand mixed with the i 
cement is not excessive. The diameter of drain- 
pipes may be much less than is popularly supposed. 
With the same flow of sewage, a small drain is 
almost invariably cleaner and sweeter than a large 
one. The reason is not far to seek. In the small 
drain the depth of the flow is greater; consequently 
there is, as a rule, a greater velocity of flow, with 
less risk of deposits forming in the drain. Thus, 
a 4-inch drain running half-full at a gradient 1 in 
40 will have a velocity of about 172 feet a minute, 
whereas a 9-inoh drain conveying the same amount 
of sewage at the same gradient will have a velocity 
of only 160 feet a minute. A smcdl drain has the 
additional advantage of bein^ easily and thoroughly 
ventilated. A 4-inch drain is large enough to take 
the sewage of a moderate-sized house, and very few 
mvisions require a main drain larger than 6 inches. 


Drains ought to be laid at such a gradient that 
the sewage will have a velod^ of not Uu than 2 feet 
per second, or 120 feet per mmute, with the normal 
depth of flow equal to one-fourth the diameter of the 
drain. To comply with this rule a 8-inch drain 
must have a gradient of at least 1 in 22, a 4-inoh 
1 in 86, a 5-inch 1 in 52, a 6-inch 1 in 70, a 9-inch 

1 in 130, and a 12-inch 1 in 205. If the pipes and 
workmanship are not of the best, the gradients must 
be quicker. In places where sufficient fall cannot 
be obtained to render the drains self-deansing, re- 
course must be had to a flush-tank arrang^ to 
discharge its contents automatically at regular in- 
tervals. 

The amount of sewage in different localities varies 
according to the water-supply, the rainfall, ground- 
water, &c., but a common estimate is from 80 to 85 
gallons per head per day. For detached houses, 
where baths are freely us^, an allowance should be 
made of about 25 or 30 gallons a day for each per- 
son, horse, and carriage, and for a rainfall of IJ or 

2 inches per hour according to the locality. If 
ground-water enters the drains, the quantity must 
^ ascertained and added to the sewage and rain- 
water. The sewage pniper is discharged veiy un- 
equally throughout the day, and it is customary to 
assume that one-half the total quantity will pass 
into the drains in about 4 or 6 hours. But this 
method of calculation, although accurate enough for 
sewers, is not satisfactory for drains. For example, 
for a household of eight persons we should, accord- 
ing to this basis af calculation, have about 200 gallons 
of sewage a day, of which 100 gallons would be dis- 
charged in, say, 4 hours, i.c. at the rate of 25 gallons 
an hour, or less than half a gallon a minute, but we 
know that a bath containing 40 or 50 gallons can 
be emptied in about 2 minutes, that is, at the rate 
of 20 or 25 gallons a minute, and a 2-gallon w.c. 
cistern can be emptied in about 6 seconds. Other 
sanitaiy fittings, such as sinks, may also be in use 
at the same time, and it is thus possible to have a 
flow at the rate of 30 or 40 gallons a minute. To 
this must be added the rainfall, which must be cal- 
culated according to the maximum intensity known 
in the locality and according to the area of the roofs 
and paved surfaces connected with the drains. On 
an impervious surface of 100 square yards a rainfall 
of 2 inches per hour will yield about 16 gallons a 
minute. The combined flow of sewage and rain- 
water in this case could not exceed 60 gallons a 
minute, and would not fill a 4-inch drain laid at a 
gradient of 1 in 40, for such a drain, when ruxming 

I full, is calculated to discharge 93 gallons a minute. 

House - drains ought always to be disconnected 
from the public sewer, and the best way of effecting 
this is to place a trap in the house-drain as near the 
sewer as possible. A good plan is to fix the trap in 
an inspection -chamber or manhole, os shown at q 
in the Plate. Every inlet to a drain, except those at 
the feet of soil-pipes used as ventilating-shafts, ought 
to be trapped, and all waste-pipes should discharge 
above the standing water in the trap. It is a go^ 
plan to let them discharge over a channel about 1 8 
inches from the trap, so that the risk of drain-air 
entering the waste-pipe may be minimized. Special 
‘grease- traps* are made to receive the wastes from 
large scullery sinks. Rain-water pipes must be dis- 
connected from drains by means of traps and grates, 
and must not be used either as ventilation-shafts or 
soil-pipes. Drains ought not to be carried into or 
under buildings if it can possibly be avoided. Oellars 
and wash-kitchens can, as a iwe, be drained from 
on adjacent area. Sometimes, however, a drain 
must be carried under a building; in such a case 
strong cast-iron pipes should be used, and the drain 
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must, if possible, be absolutely straight from end to 
end. A free circulation of air must be maintained 
through ^e drain, and means of access most be pro- 
vided at each end. If a bend is unavoidable, or if 
the drain is a long one, one or more air-tight cast- 
iron aocesB-covers may ^ inserted at suitable points. 

As it is of vital importance that there should not 
be any settlement of a drain, especially under build- 
ings, drain -pipes ought to be laid on a concrete 
foundation it the ground is at all soft. A clear 
space ought to be left around drains where they pass 
through walls, otherwise a slight settlement of the 
walls will break the pipes or dislocate the joints. 
For drains passing under buildings, and under the 
foundations of waUs, iron pipes should be used. 

The ventilation of drains is a matter of primaiy 
importance, and is generally effected by providing 
air-grates at low levels and air-shafts earned above 
the roof. The most common arrangement is to place 
a perforated grate over the inspection - chamber 
nearest the sewer, and to utilize the soil-pipe near 
the head of the drain as the high-level opening. 
This arrangement is illustrated in the Plate. Some- 
times the low-level o()ening is near the head of the 
drain, and the other near the sewer. Long branch- 
drains should be separately ventilated. It is often 
said that the temperature of drain -air is alwapa 
higher than that of the atmosphere, and that conse- 
quently the drain -air will always be expelled through 
^e loUy shaft. Experiments show that this is a 
veiy erroneous view. The temperature of drain-air 
is, in warm weather, usually lower than that of the 
atmosphere, and the theory based on the contrary 
assumption cannot therefore be sustained. More- 
over, the movement of air in drains is influenced by 
barometrical pressure, the humidity of the outer air, 
the direction of the wind, and other causes. Unless 
some direct methtnl of inducing a current, either by 
mechanical means or by heat, is adopted, the natural 
forces must be allowed free play, and the openings 
rovided for ventilation must be so placed that no 
arm will be done if they act either os inlets or out- 
lets. Sometimes a grating with mica fla|)s behind 
is fitted to form the air-inlet, the flaps preventing 
any back-current; this arrangement may be adopted 
if the grating is unavoidably near a window or door. 
Drains ought to be tested as soon as completed, and 
at regular intervals afterwards. Olfactory tests, 
such as pouring a solution of {Kjppermint into the 
drain or into a fitting connected with it, are of little 
use. The smoke test is Ixjtter, and is carried out 
by means of rockets or by forcing smoke into the 
drain from a machine. A positive test can be made 
by stopping the outlet of the drain and filling the 
drain with water ; if the level of the water remains 
constant the joints are sound. 

* Setoera may be defined as public conduits for sew- 
age. Small sewers are generally constructed of 
earthenware or stoneware pipes like drains, but in 
loose sandy soils cast-iron pipes are better. Stone- 
ware pipes are now made up to 36 inches in diameter, 
but the largest sizes are seldom used. As a rule, 
sewers more than 2 feet in diameter are built of 
bricks laid in cement mortar. In cross-section brick 
sewers are now generally made egg-shaped (as at B), 
although the circular form is stiU adopted for small 
sewers. Many of the London sewers are built en- 
tirely of concrete. In other places, as at Southamp- 
ton, sewers are of concrete and bricks. In bad 
ground the bottom of the trench must be covered 
with concrete to form a good foundation; the con- 
crete should be carried up around the sewer to about 
half its height. Sewers in loose sand are sometimes 
carried on plank foundations or on piles. 

Badly - ventilated sewers are a source of great 


danger to the ocoup^ts of buildings connected with 
them. A sudden influx of water into the sewer 
will, unless adequate provision is made for ventila- 
tion, force the sewer-air through the tnqw of drains 
and eject it in the neighbourhood of the buildings, 
if not into the buildings themselves. That sewer- 
air is dangerous to health is a well-known fact. If 
inhaled for lengthened periods it appeals to lower 
vitality and to render the persons breathing it more 
susceptible to infection by the microbes of certam 
diseases. It is often said that sore throats, diphtheria, 
and typhoid fever are directly caused by the inhal- 
ation of sewer-air, and this is probably true in many 
cases, but our knowled^ of the subject is far from 
complete. However, it is of little consequence 
whether foul sewer-air is the direct cause of disease 
or merely a predisposing cause ; in either case it is 
dangerous, and sanitarians are agreed that its foul- 
ness should, as far as possible, be prevented by 
constructing the sewers in such a manner that no 
deposits wiU be formed, and that the sewage will be 
removed before it has time to decompose to any 
serious extent. They are also agreed that ventila- 
tion is necessary, but they are not agreed as to the 
means to be adopted to secure it. The ordinary 
method is to fix perforated-irt>n covers on all man- 
holes, but these, if the sewers are faulty, are often 
BO great a nuisance that the neighbouring house- 
holders demand that the perforations shall 1^ closed. 
Others advocate the fixing of shafts up the walls of 
buildings, believing that these will always act as 
extract-shafts and the manhole-covers as inlets; ex- 
periment hu shown that this is a mistaken notion. 
Moreover, it is not everyone who will allow a sewer- 
ventilating shaft to be fixed to the wall of his building. 
A better method is to fix shafts in the streets, some- 
what like lamp -posts, and to induce an upward 
current in these by means of burning gas; the sewer- 
air is purified by passing through the flame. Some 
have advocated the construction of a large central 
shaft, like a mill-chimney, the air to be drawn to it 
by means of a fan, but there are practical objections 
to such a scheme. Other inventors have attempted 
to purify the air of sewers by means of chemicals. 
Among appliances for this purpose we may mention 
Conder’s ferrorneter and the ' Reeves system of sewer 
ventilation \ The latter has been adopted in several 
towns with satisfactory results. By means of a 
solution of manganate of soda and suitable apparatus 
the manhole in which the apparatus is plac^ is — in 
the words of the inventor — ‘filled with a strongly 
oxidizing vaporous atmosphere which effectuidly 
purifies and deodorizes any upward flow of foul 
gases’. It is also claimed that the action of the 
vapour is not confined to the manhole, but extends 
throughout the adjacent sewers. 

Trade - refuae in large quantities ought to be 
separately treated by manufacturers, and not allowed 
to pass into the sewers in its crude state, as it is 
often extremely foul and renders the treatment of 
the sewage at the outfall-works more difficult. 

The principal ayatema of aewage diapoaal are as 
follows: — 

I. Discharge into the sea or river. 

n. Land -treatment. 

IIL Precipitation, usually followed by filtration 
or land -treatment. 

IV. Biological treatment. 

The discharge of sewage into the sea is per- 
missible if the point of discharge is such tl^t the 
sewage will not be brought back to the shore by the 
tides or by currents. The rivers of Britain are 
without exception too small to receive crude sewage 
without dan^r to the towns along the banks. Much 
has been vrritten about the self -purification of rivets, 
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but the Irwell at Manchester, the Aire at Leeds, the 
Thames at London, the Tyne at Newcastle, and the 
Olyde at Glas^w are evidence that in this countiy 
at least rivers do not purify themselves to any great 
degree. It is true that flowing water will render 
innocuous a small amount of sewage, but the volume 
of sewage must be very small in comparison with 
the flow of the river. But if sewage is allowed 
to enter a stream at one place, why not at others ? 
The only proper course is to prohibit entirely the 
pollution of rivers by foul matter. 

Sewage may be utilized and purifled on land in 
two ways. The first, known as irrigation or 
broad irrigation, consists in appl 3 dng the sewage 
to farm-lands in such a manner as to utilize its full 
manurial properties in the production of crops; in 
the second, known as intermittent filtration, the 
purification of the sewage by filtration through land 
IS the primary object, but advantage is also taken 
of the fertilizing properties of the sewage. Broad 
irrigation can only prove satisfactory on suitable 
soils, with suitable sewage, and where an area of 
land, large in proportion to the quantity of the 
sewage, can be obtained. The most suitable soils 
are those of a light sandy nature; stiff clays are 
quite unsatisfactory, unless carefully prepared. At 
Wimbledon the clay soil was ploughed up to a depth 
of 9 inches, and covered with screened ashes, so as 
to form when mixed a porous layer about a foot 
thick through which the sewage could pass laterally 
to the subsoil drains, which were laid at a depth of 
6 feet. The porosity of the surface-layer was main- 
tained by ploughing it every other year. Clay soils, 
however, are apt to crack in hot weather, and con- 
sequently the sewage passes without purification to 
the subsoil drains and thence to the ditches or 
streams with which these are connected. If a more 
suitable soil cannot be obtained it is better to adopt 
some other method of disposal than irrigation. 
Among the advantages claimed for irrigation the 
principal is that of economy; it is argued that 
sewage can be disposed of in this way not only 
without loss, but actually at a profit. This may 
be true for very light soils and for districts where 
suitable land is cheap and plentiful and where the 
sewage has not to be pumped, but experience has 
shown that under other circumstances irrigation is 
a costly process, and in many places it is absolutely 
impossible to obtain the necessary area of suitable 
land. The amount of land required for the purifi- 
cation of sewage by irrigation has been variously 
estimated, but it is usually considered that at least 
1 acre of land should be provided for the sewage 
of 100 persons, and some authorities say that 2 or 
8 acres should be provided for the same number 
of persons if the best results are to be obtained. 
The principal disadvantages of sewage-farms are 
the saturation of the soil until it becomes * sewage- 
sick’, the foul odours which are given off if the 
farms are badly laid out or badly managed, and the 
difficulty of d^ing with large quantities of storm- 
water. Great care is necessa^ in preparing the 
surface of land for irrigation, in order that ‘pond- 
ing’ may be avoided. On flat ground the surface 
should be formed into shallow furrows and ridges ; 
along the ridges, which are usually 10 or 12 
yards apart, the sewage is brought in channels or 
‘carriers’, over which it flows on to the slopes lead- 
ing to the effluent channels in the furrows midway 
^tween the ridges. On sloping ground the sewage 
is brought in channels following the contour of the 
ground, whence it flows over the ground to ohanTifilH 
at lower levels. It need scarcely be said that the 
sewage must not be applied continuously to the 
land, but the farm must be so arrang;ed that the 


sewage can be applied intermittently to ^e sever^ 
parts as the state of the crops may require, and in 
order that saturation of any part may be avoided. 
The sewa^ of many manufacturing towns cannot 
be utilized on land without preliminary chemic^ 
treatment; thus, at Birmingham the sewa^ is 
treated with lime before being applied to the limd. 
Intermittent filtration through land, like irri^tion^ 
is only successful if the soil and sewage are suitable. 
Light sandy soils are the best. It consists in filter- 
ing the sewage through land well drained at a depth 
of about 5 or 6 feet, the surface being usually formed 
into narrow ridges, with furrows about 18 inches 
deep between along which the sewage flows. Along 
the ridges, which should rise about a foot above the 
level of the sewage, vegetables or osiers are grown. 
This method of disposal has met with considerable 
success where care has been taken to give the land 
suitable periods of rest. An acre of land laid out in 
this way will purify the sewage from 250 to 1000 
persons according to the nature of the soil and the 
care with which the sewage is applied. Every 
sewage-farm ought to have two or more beds for 
intermittent filtration, on which storm-water can be 
treated and on which surplus sewage can be turned 
when for some reason (such as the state of the 
crops) it cannot be disposed of by irrigation. 

Chemical precipitation alone will not purify sew- 
age satisfactorily. It may clarify it, deodorize it, and 
sterilize it to some extent, but it will not thoroughly 
purify it. Scores of different materials have been 
tried, but the one in most general use is lime. Other 
well-known precipitants are alumino-ferric, sulphate 
of alumina, and ferrozone. The most suitable 
chemical for a given sewage can, however, only be 
determined by experiment. The chemical is mixed 
with the sewage in the proportion found to give the 
best results consistent with economy, and the sewage 
is then allowed to flow into tanks. The tanks are 
usually of brick with concrete bottoms, and rect- 
angular in shape, but many special tanks have been 
invented. They are generally three in number, so 
that one can be filled while another is being emptied 
and the third is being cleaned or repaired. Some 
engineers prefer that each tank when full should be 
allowed to stand for an hour or more, until the 
chemical has done its work and ‘precipitated’ as 
much of the solid matter as possible; others advocate 
the continuous - flow system, the sewage passing 
slowly through the tank and overflowing at the end 
farthest from the inlet. The precipitated matter in 
the bottom of the tank is known as ‘sludge’; it is a 
foul mud containing about 90 per cent of water, and 
is a difficult substance to dispose of. It is generally 
run into a sludge- well, from which it is pumped to 
the surface. A preliminary draining process may 
then be adopted, part of the liquid draining off and 
joining the flow of sewage to the tanks. . The re- 
maining sludge is sometimes dug into adjacent land 
as a fertilizer, but more gener^y it is pressed by 
machinery into ‘cakes’, 1 ton of cakes being ob- 
tained from about 5 tons of sludge. The cakes are 
sold or given to farmers, or burnt in refuse-de- 
structors. The sludge of London and Manchester is 
taken out to sea in barges. The effluent from the 
precipitation-tanks requires further treatment before 
it can be discharged into a river. This treatment 
may be by irrimtion, or intermittent flltratioii 
through land or through artificial filters. 

Bacierud trcatoien&->-Filtration is partly a me- 
chanical process, the latter particles in the sewa^ 
being strained out as if by a fine sieve, but it is 
principally a biological or bacterial process of 
purification, and can be most conveniently con- 
sidered as a part of the fourth method of disposal* 
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which is Ysrionsly known as *biolonoal* or *bao- 
terial’ treatment, or, more conyeniently, as 'biolysis’. 
For ages it has bem known that manure spread 
over a field soon loses its foul character and event- 
ually disappears, but only during the latter part 
of the nineteenth oentuiy has it been asoertamed 
that this change is effected by countless minute 
organisms or bacteria, which have been aptly named 
'Nature’s scavengers*. Different kinds of bacteria 
are always preset in sewage, and if they are allowed 
full play they will eventuaUy convert the foul organic 
matter in the sewage into innocuous elements and 
compounds, much of the solid matter being elimi- 
nate in the form of gases. The bacteria employed 
in this work of purification are commonly divided 
into two classes : amoMrohio^ that is, those which per- 
form their life-duties without air; and aMrobiCi which 
require air to enable them to do their work. *To 
aerobic oxganisms are due: — (1) The conversion of 
urea into ammonia ; (2) the conversion of ammonia 
into nitrate. To anaerobic organisms are due : — (1) 
The decomposition of cellulose and allied substances 
with evolution of marsh-gas; (2) the removal of 
oxygen from nitrates, with simultaneous oxidation 
of organic matter; (3) the decomposition of com- 
lex organic matter, with production of ammonia, 
ydrogen, &c.* (Experts’ Report on Treatment 
of Manchester Sewage, 1899.) Among the pioneers 
in the application of the principles of bacteriology 
to the practical problem of sewage-purification the 
name of Scott-Moncrieff deserves mention. As long 
ago as 1892 he devised a system of purification 
without the use of chemicals or land-treatment, 
and practically demonstrated its efficacy on a small 
scale. The sewage from a house was led in its 
crude state (the grease only being kept back as 
much as possible by a grease-trap) to the bottom of 
a * cultivation filter-bed’, composed of flint, coke, 
and gravel, about 14 inches deep, through which the 
sewage flowed slowly upwards till it escaj^d at the 
overflow. The effluent from the ‘cultivation filter- 
bed’ passed along a ‘nitrifying channel’ filled with 
coke and exposed to the air. At this time the 
parts played by different bacteria were not known, 
but it will be observed that, whether by accident or 
design, Mr. Scott-Moncrieff had provided the con- 
ditions necessaiy for the development of anaerobic 
bacteria in the cultivation filter-bed, this being 
always filled with the sewage, and for the aerobic 
bacteria in the nitrifying channels. Further re- 
search showed that anaerobic bacteria will multiply 
in sewage without the aid of any filtering material, 
and this fact was put to practical use by Mr. Donald 
Cameron in his well-known ‘septic’ system of 
sewage-purification. In this system a covered tank 
takes the place of Scott - Moncrieff’s cultivation 
filter-bed, and filter-beds of coke or other material 
are adopted in lieu of the nitrifying channels. The 
success of the system in many instances has been 
most striking. The amount of sludge deposited in 
the tank is extremely small ; at Exeter it is about 
grains of dry solid matter for each gallon of 
sewage passed through the tank. The filters in the 
instaUation at Exeter are five in number, each 
having an area of 80 square yards and a depth of 
5 feet; the filtering materials are broken furnace- 
clinker and coke. The flow of sewage is about 
54,000 gallons daily from a population of 1500. 
The capacity of the tank is about one day’s flow. 
Recent experiments at Manchester show that the 
tank may w left open without reducing the action 
of the anaerobic bacteria. It may be said, in passing, 
that a septic tank, either open or clos^, may be 
used by anyone; the patents relate only to the 
apparatus for discharging the contents of the tanks. 


Filtration is a most important part of the proosss. 
At Exeter eaoh filter was filed with sewage and 
remained full till the next was filled; the outlet 
valve of the first was then opened and the purified 
sewage dischiuged. The thorough aeration of the 
filter is essentiiJ to the suooess of the process. This 
may be attained b^ the repeated emptying of the 
filter, and by allowing it some hours’ rest every day 
and a clear day’s rest every week, ^ter-b^ of 
this kind, which are allowed to fill with sewage, 
are usually known as ‘contact beds’, and were fint 
used by Mr. Dibdin in his experiments with London 
sewage. Many filters have been d^gned with the 
view of obtaining thorough aeration with a con- 
tinuous flow of sewage ; among these be men- 
tioned Ducat’s, Lowcock’s, Waring’s, Stoddart’s, 
Whitaker and Bryant’s, and (on a sn^ scale) Scott- 
Moncrieff 's. In Lowcock’s ffiter, air is forc^ ly a 
blower into the pipes about half-way down the filter, 
and escapes from these into the filtering material. 
The Manchester experiments show that the best 
results are obtained with double or multiple filtra- 
tion, that is, by passing the sewage (after preliminaiy 
purification in tanks) successively through two or 
more filters. At Manchester the sewage was passed 
I successively through two contact-beds at twice the 
ordinary speed (four fillings a day instead of two); 
this gave better results than two fillings a day 
with a single filter. Triple contact is now adopted 
at some sewage- works — Hampton, for example. 
The best filtering materials are cinders and coke, 
but sand, gravel, coal, &c., are also used. The size 
of the pieces is often graded from the bottom up- 
wards, the finest being at the top, but there does 
not appear to be much advantage in this method. 
Probably pieces from f inch to ^ inch in diameter 
give the most satisfactory results. At Hampton 
the first contact-beds were filled with clinker rejected 
by a ^-inch mesh; the second contact-beds with 
clinker passed by J-inch mesh and freed from dust ; 
and the third contact-beds with clinker sand, bui 
the result has not been of the best. The depth of 
filtering material for contact-beds may vary from 
about 3 feet to 4 or 5 feet. Some experiments 
carried out for the London County Council seem to 
show that the purification effected is directly as the 
depth of the filtering material. Larger material 
may be used for percolating filters, and the depth 
may be from 5 to 9 feet. It may be added that the 
filtration of crude sewage without preliminaiy tank- 
treatment has been attempted, but hitherto without 
success, as the filters gradually become choked. 
There is now no doubt that bacterial purification of 
sewage is possible, and as it possesses many ad- 
vantages over other methods of treatment, and 
strictly conforms to natural laws, it will probably 
soon be more generally adopted. For the sewage of 
isolated buildings it is particularly adapted. The 
sewage can be run into an underground tank or 
cesspool — which must be absolutely water-tight— 
and the overflow from this can be treated on land 
or by passing through artificial filters. That it is 
also suitable for purifying large volumes of sewage 
is shown by the experiments at Manchester and 
elsewhere. The three experts — Messrs. Baldwin 
Latham, Percy F. Frankland, and W. H. Perkin — 
who were instructed by the Corporation of Man- 
chester to report on the best method of purifying 
the sewage of the city, unanimously decided in 
favour of the bacterial system; and Vt, Rideal con- 
fidently expects that the conclusions of the Royal 
Commission, which is now considering the subject 
of sewage-purification, will 'establish the safety of 
embarking on the treatment of sewage on bacterial 
lines for even the largest centres of population’. 
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BBWABD, WiLUAil HontT, ui Amerioui lUtei 
mMi, bom »t the unell town of Florida Omnge 
ooantj, New York, Bfay 16, 1801; died at Anbum, 
Cayuga eonnty, in the fame atate^ Oct 10, 1872. 
Having atndied for the law he hepn praotiiing at 
Anbom In 1828, bat soon Indicated a decided bent 
for poUtloa, which gradually drew him away from 
the legal profesaion. In 1880 he waa elects to a 
■eat in the New York Senate, and from that date he 
may be aaid to have been, with few Intervala, in one 
form or another, an effective and prominent leader 
in the councils that framed the policy both of hia own 
atate and of the nation. In 1888, and again In 1840, 
he was elected governor of hia native state, and in 
1849 he was elected for the first time a member of 
the United States Senate. He was the friend and 
adviser of President Taylor, and distinguished him- 
self by his firm resistance to the extension of slavery. 
He opposed the compromise of 1850, by which Cali- 
fomia was admitted as a non-alaveholding state into 
the Union, but extensive concessions were made to 
Texas, and the rendition of fugitive slaves was 
sought to be secured by stringent provisions. In a 
speech at Rochester in 1858 he declared that the 
antagonism between freedom and slavery is an irre- 
pressible conflict between opposing and enduring 
forces. In 1860 he was a candidate for the presi- 
dency, but being defeated in the Republican Con- 
vention by Abraham Lincoln, he exerted himself to 
secure Lincoln's election. In return for this assist- 
ance Lincoln on his election nominated Mr. Seward 
to the post of secretary of state for foreign affairs. 
The civil war which broke out soon after between 
the North and South rendered the duties of this 
office particularly arduous and critical, but they 
were discharged by Seward with signal energy and 
ability, though in some cases also with a good deal 
of arrogance. Seward continued to act as foreign 
secreta^ during the second term of Lincoln's presi- 
dency, and in April, 1865, when Lincoln was assas- 
eina^, he narrowly escaped the same fate at the 
hands of another assassin. He was dangerously 
wounded, but recovered from his wound, and con- 
tinued to hold the same office under Lincoln’s suc- 
cessor, Andrew Johnson. He retired from office on 
the accession of President Grant in March, 1869. A 
great part of the remainder of his life was spent in 
a tour round the world completed in the autumn of 
1871. The Speeches, State Papers, of Seward 
were published at New York in four vols. (1853-62), 
and his diplomatic correspondence from 1861 to 
1869 has alro been published. He was likewise the 
author of a life of John Quincy Adams (New York, 
1849), and Travels around the World (New York, 
1873). In 1891 his son, F. W. Seward, published an 
account of his life, partly autobiographical, in three 
volumes. See also the work on him in the American 
Statesmen series by T. K. Lothrop (1895). 

SEWING-MACHINES. The first attempts to 
devise machines for replacing hand labour in sewing 
are as old as the present century. The first machines 
were contrivances for imitating mechanically the 
movements of the hand in sewing. In the machine! 
of Thomas Stone and James Henderson (1804) there 
were two pairs of pincers, one of which seiz^ the 
needle below and the other above the cloth, and 
pulled it quite through on either side alternately. 
In 1884 one Heilmann exhibited at Paris a machine 
which was then considered admirable, and in which 
the needle had the eye in the middle and a point at 
each end, which saved the necessity of reversing the 
needle every time it was made to traverse the ma- 
terial to be sewed. This machine was intended for 
use in embroidery. The slow working of the needle 
in it was compensated by the fact that a great num- 


ber of needki were iimultaiieonily employed in It. 
This machine as improved by HouldworUi was guided 
by a pantograph, and requlM the attendance of five 
women. Previous to this (in 1880) Thimmonier and 
Ferrand had succeeded in contriving a m a chi ne pro- 
ducing what is known as the chain-stitch, which is 
made oy means of a needle hooked at the end, which, 
passing through the material, seizes the thread be- 
low and pulls it up in Uie form of a loop, then 
pierces the material again a little in advance of the 
former point, and catches up a new loop, which it 
engages in the former, and so on. The groat disad- 
vantage of this stitch is that the whole seam becomes 
undone if the end of the thread is pulled. In 1854 
Singer, an American, appeared with a machine cal- 
culated to remedy this defect of the chain-stitch by 
means of a mechanism for tying a knot in the seam 
at every eighth stitch. But long before the inven- 
tion of Singer's machine another American, Elias 
Howe, a poor mechanic, ignorant of the attempts • 
that had previously been made with the same object, 
had invented the first really satisfactoiy sewing- 
machine. He obtained bis first patent for it in 
May, 1841, for America, but a good many years 
elapi^ before it became widely known and largely 
used, as it ultimately did. Howe's machine used 
two threads, one of which passed through the eye of 
the needle, while another was contained in a small 
shuttle; and it produced a seam in which each stitch 
was hn^y locked, so that it could not come undone 
by pulling. It was not the first that did this, for 
one of this nature had previously (1884) been patented 
by Walter Hunt, also an American, but it was the 
first that proved to be of any real use. Many im- 
provements have since been made by other inventors. 
The principle of the two threads and the lock-stitch 
has been adhered to in most of the machines that 
have been invented subsequently to that of Howe, 
but various details applying that principle have been 
altered for the better. The chief objections to the 
Howe machine were that it was very noisy, owing to 
the movement of the shuttle, and that as the shuttle 
was necessarily small it had frequently to be re-filled 
with thread; and the most important improvement 
in the construction of double- thread sewing-machines 
is one that obviates both these inconveniences by 
dispensing with the shuttle altogether. In the 
Wbeeler-and- Wilson machine, which is of this nature, 
the place of the shuttle it supplied by a reel which 
revolves in a vertical plane within a round piece of 
mechanism so contrived as to form a loop with the 
reel-thread, which becomes interlocked with that 
held by the needle. Of single-thread machines the 
best is that of Wilcox and Gibbs, which, while it is 
easy, quick, and noiseless in working, makes a securer 
stitch than all other one-thread machines. Of the 
numerous other machines that have been invented, 
and each of which proclaims itself superior to all 
others, some are better adapted for oertain kinds of 
work than others. Some are fitted for heavy work, 
and others for light. Some are intended only for a 
special kind of work, as for sewing on buttons or 
sewing button -boles. Most sewing-machines are 
work^ by a pedal, but many are worked by the 
hand, and some may be workM by either. For the 
heavier kinds of work steam is sometimes employed 
to work them, and for the lightest kind of work a 
machine has been invented which is driven by eleo- 
tiicity, the hand being necessary only to dire^ 
work of the needle. America, which is entitled to 
be regarded as the birthplace of the sewing-machine, 
and has produced most of its improvers, is still the 
plaoe where its manufacture is most extensively car- 
ried on, and the number of machinee which it pro- 
duces annually is said to be enormous. In Grea8 
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Britain also oonaiilmble nnmben are made— chiefly 
in or near Glasgow. 

8BX. In the majority of animals and in many 
p^ts there are sepmte sexes— males and females. 
These differ primarily in reproductive function, the 
males produomg spermatozoa^ the females producing 
ova; but there are often, if not always, aifferenoes 
in the details of the constitution of the two sexes, 
both as to structure and as to habit Every possible 
gradation occurs from males and females so like one 
another, as in sea-urchins, most bivalves, many fishes, 
Ac., that only a careful examination of the reproduc- 
tive organs is decisive, to males and females so dif- 
ferent from one another, as in some birds, insects, 
spiders, worms, &c., that they have sometimes been 
referred to different species ! In other words, sexual 
dimorphism may be vexy slight or very marked. 

Although the occurrence of separate sexes, or the 
dicBcious state, may be said to be typical, among ani- 
mals at least, hermaphroditism, or the combination 
of the two primary sexual functions in one organism, 
is also very common. Many familiar animals, such 
as earthworm and leech, snail and ascidian, are nor- 
mally hermaphrodite, and the same is true of a few 
fishes {ChryBophrys, Serranua). In some species of 
toad £ufo cinertua) the males seem always to 
have a small ova^ in front of the testes ; but above 
this level there is never more than either casual or 
very partial hermaphroditism. It is very rare for a 
hermaphrodite to produce eggs and sperms at the 
same time; and usually the mide or sperm-producing 
function comes into operation before the female or 
egg -producing function {protandry as opposed to 
pratogyny). Thus, in the fish known as the hag 
{Myxine\ specimens below a certain size have a 
functional testis and an immature ovary, while in 
larger older forms there is a functional ovary and 
a degenerate testis. Though this * dichogamy ’, as 
it is called, is frequent, self-fertilization or * auto- 
gamy’ is not unknown; it occurs in many flukes 
and tapeworms, in not a few threadworms, in all 
probability in the interesting fish Serranua^ and 
in some other cases. Darwin found in a number 
of barnacles and acorn -shells that the normally 
hermaphrodite individuals carried minute, often 
degenerate, ^oomplemental males’ concealed under 
their shells; ana a similar occurrence has been 
described in the strange Myzostomata which form 
galls on Crinoids. In not a few normally herma- 
phrodite threadworms there are occasional males, 
sometimes one in a thousand, which are remarkable 
in having lost all sexual appetency; in Rotifers also, 
where parthenogenesis has become the rule, there 
are sometimes rare males which seem to be quite 
ineffective sexually. 

To the question, *What determines whether a 
fertilized ovum will develop into a male or into a 
female organism?’ many answers have been given, 
but there is no single answer that can be called satis- 
factory. In all probability, the determination is 
in most cases due to numerous factors which may 
co-operate with some consistency, or may in other 
cases counteract one another. It seems impossible 
at present to place confidence in any theory which 
emphasizes only one factor. The original proto- 
plasmic organization of the ova and sperm -cel^ 
their relative ripeness when they come together in 
fertilization, the relative age and vigour of the two 
parents, the nutritive conditions of the embryo on 
to the period (which differs greatly in different 
organisms) when the future sex is de^itely fixed — 
these are among the important factors determining 
sex. We knpw that drone-bees arise from eggs 
wMch are not fertilized, while queens and workers 
arise from fertilized eggs, and that the reproducrive 


oapahilily ^ misens as oontrssted with the 
normal stsriHty of we workers is in mmt part due 
to differences of diet dtxring the larviu stages. We 
know that the number ci females to be got out of a 
hundred newly •hatched tadpoles can be altered at 
will fay changing the diet, for a state of indifferent 
sex 01 embryonic hermaphroditism lasts for a kmg 
time in the case of the frog. We know that in 
other cases, e.y. some Rotifers and Nematode^ the 
sex of the offspring is predetermined in the develop- 
ment of the parent! These and a hundred other 
facts lead us to conclude that a theory of the deter- 
mination of sex is still premature. 

The frequent conspicuousness of sexual dimor- 
phism, e.p. between man and woman, between stag 
and doe, between peacock and pea-hen,* and so on 
through the long lis^ tends to lead us to an exag- 
gerate view of sex differences. But there is another 
series of facts to be considered. Males and females 
seem often practically identical, except as to the re- 
productive organs, urtil the analysis becomes very 
precise; a female organism may produce eggs whicn, 
without fertilization, develop into males (f.a. the 
queen-bee) ; hermaphroditism occurs frequenuy and 
in all possible degrees from the most intimate com- 
bination of male and female functions to a super- 
ficial blending of masculine and feminine characters; 
the sex may practically change in the course of a 
lifetime, us in the hag {Myxine)) slight alterations 
in nutrition, as in the case of tadpoles, may throw 
the Italance to one side or the other during the 
period before the future sex is definitely determined; 
removal or disease of the essential reproductive 
organs may markedly affect the most conspicuous 
secondary sexual characters, thus a female deer with 
ovarian disease may grow antlers, or a castrated 
young male may have none ; there is usually a close 
structural resemblance between males and females 
even as regards the essential reproductive organs 
and their ducts, which are undoubtedly built upon 
the same plan ; even in regard to superficial ofaar- 
acters the differences of sex are rather differences in 
degree of development than differences of kind, thus 
a male mammal has not only rudimentary nipples, 
but may occasionally give milk 1 

These and other considerations suggest the view 
that the difference between the sexes is primarily 
a functional one, that it depends upon a slight 
bias of the general trend of metabolism to one side 
or the other, that it corresponds to what might be 
called, in mechanical langimge, a difference in * gear- 
ing’. This originally riight difference in proto- 
plasmic organization, or in the trend of protoplasmic 
metabolism, may finally express itself in markedly 
different structures adapted to the habits of the two 
sexes, and may saturate through and through the 
organism down to its minutest details. A woman 
is feminine, a man is masculine, even in the heart- 
beats and in the temperature of the blood. 

If we think of the chemical changes (metabolism) 
in a living body as consisting on the one hand of Qon- 
structive, assimilative, cmahoLio processes, and on the 
other hand of disruptive, dis-ossimilative, hUaholie 
processes, we may say that females are relativdy 
more anabolic, and males relatively more kataboUc. 
But given this alternative, as implied in tlie very 
nature of protoplasmic change, we have to look to 
the environment (in the widest sense) to give the 
bias towards the one side or the other, and we have 
to look to the process of natural selection to work 
out the detailed adaptations characteristic of the 
two sexes. There s^ms no way out of the conclu- 
sion that each organism has at the beginning of its 
life an inheritance of both male and female charac- 
ters, that various influences decide whether the 
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developixiff organism is to be a sperm-produoer or an 
ovnm-proauoer, and that when this has l^n decided 
the characters of the sex to which the bias has been 
given find predominant expression in development, 
while those of the opposite sex are inhibited. 

Studies on Vclwx — a well-known and beautiful 
genus of simple oiganisms — furnish an epitome of 
what may have been the evolution of sex. The 
species VoLvox glohaJtor is a globular colony of several 
thousands of green cells united by protoplasmic 
bridgfes; whether it be plant or animal is a matter 
of opinion. It may multiply asexually, t.e. without 
special germ -cells and without any process corre- 
sponding to fertilization; it may produce large, 
passive, well -nourished reproductive cells, which 
must be called ova; it may also produce minute, 
actively locomotor cells, which must be called sper- 
matozoa, for they may fertilize the ova ; it may be 
hermaphrodite, it may be almost female but with 
a few balls of sperms, it may be almost male but 
with a few ova, it may be wholly female or wholly 
male, and it may be parthenogenetic. So far as the 
investigations go, it seems that the bias is given to 
the various possible states by alterations in the en- 
vironment ; and this is corroborated by the experi- 
ments of Klebs on various algae and fungi, which 
show that environmental changes may induce sexual 
or asexual reproduction practically at the will of the 
experimenter. 

In regard to the sex of plants, the wide-spread 
occurrence of alternations of generations (see Gener- 
ation, Reproduction) greatly complicates the pro- 
blem. Thus, although it is still a common habit 
among botanists to speak of staminate flowers as 
male, and pistillate flowers as female, and the com- 
bination of the two as hermaphroditism, it must be 
observed that in all flowering plants the truly sexual 
generation is reduced to a minimum and deeply con- 
cealed by the spore-bearing generation, for stamens 
and carpels are both sporophylls, and not in the 
strict sense sexual organs. In fact, phanerogams 
are more ciyptogamic than most ciyptogams. 

See The Evolution of Sex (4th edition, 1901), by 
Profs. P. Geddes and J. Arthur Thomson ; or for 
an entirely different mode of interpretation, J. T. 
Cunningham’s Sexual Dimorphism in the Animal 
Kingdom (1900). On the differences between men 
and women, in regard to which fallacies and in- 
accurate statements abound, see Havelock Ellis’s 
Man and Woman. In regard to the theory of 
sexual selection, the student should first consult 
Darwin’s Descent of Man and Wallace’s Darwin- 
ism, and then the criticisms in Prof. Lloyd Morgan’s 
Animal Behaviour and in The Evolution of Sex. 
In regard to all questions concerning fertilization 
and the like. Prof. E. B. Wilson’s Cell in Develop- 
ment and in Inheritance (2nd edition, 1900) should 
be first consulted. Prof. Weismann’s Germ-Plasm 
is also invaluable. The shortest introduction to the 
whole subject is Le Dantec’s Sexualitd, and the most 
learned treatise is Prof. Yves Delage’s L’Heredite, 
&c. (1896). 

SEXAGESIMAL, a word used to describe the 
ordinary method of division of the hour and the de- 
gree (angular) by sixties. 

SEXAGESIMA SUNDAY, the second Sunday 
before Lent, so called because it falls about sixty 
days before Easter. 

SEXTANT, an instrument by which angles can 
be measured from unsteady positions, as the deck of 

ship. The sixth part of the circumference of a 
oirde qp is divided into 120 parts called degrees ; a 
vernier index i moves round these divisions, and 
reading may be taken to the third of a minute: the 
index is attached by a pivot to the centre of the 


eirde of which the are is a portion, and at this 
point it carries a small glass nurror b fixed to it, so 



that the plane of the mirror is at right angles to the 
plane of the sextant arc; another glass mirror A, 
half of which is unsilvered, is fixed to the side of 
the instrument, and when these two mirrors are 
parallel the index reads zero : a small telescope T is 
fixed parallel to the plane of the sextant arc so as to 
look at the fixed miiTor A. To find the angle sub- 
tended by tw'o stars s and H : hold the sextant so 
that H is seen through the telescope and the un- 
silvered portion of the fixed mirror; keep the in- 
strument in the plane of the angle to be measured, 
and move the index arm till the star s is seen 
through the telescope to be nearly coincident with 
h; the reading will give the angle required. The 
line of light from B is reflected twice, and the angle 
between the ray incident on the first mirror and the 
same ray reflected from the second mirror is twice 
the angle between the mirrors: it is the angle be- 
tween the mirrors which is measured by the motion 
of the index arm, and hence half -degrees are called 
degrees in graduating the sextant. The sextant 
usually has little coloured glasses attached to it 
which may be thrown into the path of the rays 
when the sun is one of the objects looked at. The 
sextant was invented by Hadley. (Compare the 
article Quadrant.) 

SEXTON, in England, a parochial officer whose 
duties are similar to those of the sacristan in Roman 
Catholic churches, or to those of the Scotch beadle ; 
that is to say, they consist in taking care of the 
church generally, to which is added the duty of dig- 
ging and filling up graves in the churchyanl. The 
mode of appointment to the office varies in different 
parishes ; sometimes it is by election of the inhabi- 
tants, sometimes by nomination of the minister or 
church-wardens. 

SEXTUS (sumamed Empiricus^ from his belong- 
ing to the empiric school of medicine) was a cele- 
brated sceptic who flourished in the first half of the 
third century. He was probably a Greek by birth, 
and he is said to have lived at Alexandria and 
Rome. Scepticism appears in his writings in the 
most perfect state whicn it reached in ancient times. 
(See Scepticism.) We have two works by him, 
written in the Greek language, and they are the 
source of our knowled^ of the Greek sceptical 
philosophy. One of them, entitled Outlines of 
Pyrrhonism, in three books, explains the method of 
Pyrrho ; the other, entitled Aranst the Mathema- 
ticians, is an attempt to apply that method to all the 
prevailing philosophical systems and other branches 
of knowledge. Ihe best edition is that of Bekksr 
(1842). 
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SEYOHBIaLES, a group of ifllanda in the Indian 
Ocean, belonging to Great Britain, governed since 
1888 1^ a separate administrator, between lat. 8** 40' 
and 85' B., and Ion. 55” 15' to 56” B. They number 
over thirty, but many of them are mere rooks; the 
largest is Midi4, 17 miles long and 4 to 7 broad. 
They are mostly oompo^ of granite piled up in 
huge masses, and terminating in peaks, in Mah4 
rismg to 2900 feet. Most of toem are covered with 
verdure, and yield good timber for ship-building or 
cabmet-work. The principal products raised are 
vanilla, coffee, cocoa, cocoa-nu^ spices, tobaox), 
maize, &c., besides tropical fruits and vegetables. 
The capital, Victoria, hu a good harbour, and is a 
coaling station. The settlers are mostly of French 
extraction, and Roman Catholics. The Seychelles 
were first partially explored by Picault in 1748, soon 
after which a few French settlers established them- 
selves on Mah4. In 1794 the British captured the 
islands, which were ceded to them at the peace of 
1814. Pop. about 20,000. 

SEYMOIJB, a noble English family of Norman 
origin. Their name is corrupted from St Maur, 
which was their seat in Normandy. They acquired 
lands in Monmouthshire in the beginning of the 
thirteenth centuiy, and early in the fUEteenth century 
added to these estates others in Somersetshire by 
marriage with an heiress of the Beauchamp family. 
The first individual member of this family to become 
conspicuous was Sib John Seymour, the father of the 
third wife of Heniy VIII. and of Edward Seymour, 
protector of the reaun of England during the minority 
of Edward VI., whose uncle he was. This Edward 
had been raised to the peerage by the title of Vis- 
count Beauchamp on the marriage of the king with 
his sister in 1536, and the following year created 
Earl of Hertford. He commanded in a maritime 
expedition against the Scots in 1544, when he landed 
a body of troops at Leith, and set ^e to the city of 
Edinburgh. By the will of Henry he was nominated 
one of the council of regency during the minority 
of Edward VI.; but, not content with his share of 
power, he procui^ himself to be appointed governor 
of the king and protector of the kingdom (January, 
1547). In the month following he obtained the post 
of loi^-treasurer, was created &t Duke of Somerset, 
and made earl-marshal The same year he headed 
an army, with which he invaded Scotland, and after 
having gained the victory of Musselburgh returned 
in triumph to England. His success excited the 
jealousy of the Earl of Warwick and others, who 
procured his confinement in the Tower in October, 
1549, on the char^ of arbitrary conduct and injus- 
tioe; and he was deprived of his offices and honours, 
and heavily fined. But six months after he obtained 
a full pardon from the king, and a little later was 
admitt^ at court, and ostensibly reconciled to his 
adversary. Lord Warwick, whose son espoused one 
of his daughters. The reconciliation was probably 
insincere, as Warwick, who had succeeded to his 
influence over the young king, caused Somerset to 
be again arrested, in October, 1551, on the charge of 
treasonable designs against the lives of some of the 
privy-councillors. He was tried, found guilty, at- 
tainted, and beheaded on Tower Hill in January, 
1552. His eldest son by his second wife was creat^ 
by Elizabeth Earl of Hertford, and the grandson of 
this Earl of Hertford having distinguished himself 
in support of the royal cause during the parliamen- 
tary war, obtained in his favour the revival of the 
title of Bukeof Somerset, and he took his seat in the 
House of Lords as second duke in 1660. On the 
extinction of his line the descendants of the first 
Duke of Somerset by his first wife claimed the title, 
and on the advice of the attorney-general that daim 


was pronouttoed good by the House of Lordly hi 
which body the d esce nd a nt s of that claimant still 
hold a plac^ 

SE'iraOITB^ Janb. See Hbnbt VUL 

SEYNE, La, a seaport town in France in the 
department of Var, 4 miles south-west of Toulon. 
It is agreeably situated imd generally well built, and 
h— a ■mall harbour, which is much frequented by 
the neighbouring coasters; an extensive amp-building 
yard, and a fishery. Foix (1896), 9569. 

SFORZA, a celebrated Italian house, whidi played 
an important part in the fifteenth and sixteenth 
oenturlW^ gave six sovereigns to Milan, and formed 
alliances with most of the princely houses of Europe. 
The founder of the house was a peasant of Cotipiola 
in Romagna, Giaoomuzzo (Giacomo or Jaoc^ Muzio) 
Attendolo, whose skill and courage made him one 
of the most powo^ul eondoUieri of Italy. His sur- 
name of Sforza, which vouches for his great strength, 
he is said to have received from Alboigo Barbiano^ 
the true founder of the oondottiere mode of warfare 
in Italy. He served in the wars in the Papal 
States, in Tuscany, and in Naples, and died as 
Grand-constable of Naples in 1424. To his equally 
valiant son Fbancbsco (bom in 1401) he left, with 
a body of devoted followers, a power which made 
him formidable to any of the Italian states. Fran- 
cesco became the son-in-law of Philip Maria Visconti, 
duke of Milan, and received the command of the 
Milanese forces in the war against Venice. After 
the death of his father-in-law (1447) he laid claim 
to the states of Milan in virtue of his wife, although 
she was only the natural daughter of the last duke^ 
and to enforce his claim concluded a treaty with 
Venice, and advanced against Milan. He laid siege 
to the city in 1449, and on the 8d of March, 1450, it 
was forced by famine to surrender. A few weeks 
later he was proclaimed duke, and he governed his 
dominions well and prosperouidy till his death on the 
8th of March, 1466. 

His son Galeazzo Maria (bom 1444), a barbarian 
and a voluptuary, was murdered by some conspira- 
tors in 1476 . — The son of Galeazzo, Giovanni Galb- 
Azzo (bom in 1468), nominally succeeded his father, 
but never actually ruled. Till 1480 he was subject 
to the guardianship of his mother and her miniate 
Checco Simonetta. The latter was then beheaded 
by his uncle Lodovico, sumamed the Moor (il Moro^ 
bom in 1451). Lodovico then assumed the govern- 
ment himself, and kept his nephew virtually a pri- 
soner in the castle of Pavia, wWe he died qperhaps 
by poison) in October, 1494. In the previousyear 
Lodovico had formed a connection with Charles ^111. 
of France, to whom, in the summer of 1494, he 
opened the passage through Italy to Naples, with 
the view of preventing Giovanni’s father-in-law, 
Alphonso, king of Naples, from rendering assistance 
to his son. At a subsequent period he joined tiie 
league against France, and was on that account 
deposed by Louis XII. (1499). By the help of the 
Swiss he expelled the French in the same year; but 
Louis again took the field against him, and preysUed 
upon the Swiss in his se^ce to refuse to fight 
against their countrymen in the French ranks, 
l^ovico was afterwards betrayed by one 6l his 
Swiss mercenaries to the king, who (1500) carried 
him to France, where he died at Loches in 1510. 

His son Mabsimiliano (bom in 1490) once more 
drove the French from his territories by the aid of 
the Swiss, but in oonsemienoe of the battle of Mari- 
gnano was obliged to cede his donunions to Frands L 
(1516) in consideratioh of a pension. The remainder 
of his life he spent in France, where he died in 1680. 
Francis was afterwards driven from ItiJy by the 
Emperor Charles V., who invested Feanobkio (bon 
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1492), brofthir of Mwfaailiitn, with tho l>iidi> of 
MlUn in 1529. On tho danth of Franoetoo in 1585 
Oharloo V. oonferred the duohy on hia eon Philip IL, 
king of Spain. See Milan. 

^GRAVSSANDE. See Gbavwuihdi. 

SHAD (AUtta), a genua of Teleoatean Fiahea, allied 
tothe Clupeidsor Herringa^and including twoapecies, 
the Cknnmon or Allioe Shad (Alota vulgarit) and the 
Twaite Shad {A. Jinta), The Common Shad inhabita 
the aea near the mouths of laige rivera, and in the 
spring aaoends them for the purpose of depositing its 
■Mwn in the shallow water about their sourees. 
Aie young fij remain for a season in the waters 
which gave them birth, but on the approach of cold 
weather descend the rivers and take refuge in the 
ocean. The old ones likewise return, and at this 
time are emaciated and unfit for food. Hie form of 
the shad is the same as that of the other herrings — 
very much compressed, with the abdomen graduallv 
becoming thinner, and forming a serrated edge; and^ 
like them, the bones ure much more numerous and 
more slender than in other fish. It is of larger size 
than the herrii^ and in some places receives the 
name of * Herring King.' Its colour is a dark blue 
above, with brown and greenish lustres, the under 
parts being white. The ^aite Shad is about a half 
leas than the common species, and weighs on an 
average about 2 lbs. A deep notch exists in the 
centre of the upper jaw of both species. An American 
apedea of shad weighs from 4 to 5 lbs., but some- 
umea 12; the scales are easily detached, when a row 
of dark spots is exposed on each side. It is highly 
esteemed for food, and is oonsumed in great quanti* 
ties in the fresh state. During the season they are 
an important source of wealth to the inhabitants of 
the borders of the Hudson, Delaware, and Chesa* 
peake. Great quantities are salted, but are less 
esteemed than when eaten fresh. 

SHADDOCK {CUrtu decumana)^ a laige species 
of orange, attaining the diameter of 7 or 8 inches, 
with a white, thick, spongy, and bitter xind, and a 
red or white pulp of a sweet taste, mingl^ with 
acidity. It is a native of China and Japan, and was 
brought to the West Indies by a Captain Shaddock, 
from whom it has derived its name. A full-sized 
shaddock is sometimes called pompeltnoote, 

SHADOW, the darkness caus^ by the interpo- 
sition of an opaque substance between a luminous 
point or body and the place upon which the shadow 
u thrown. When the substance that oasts the 
shadow is in open space, the form of the shadow is 
that of a section of the substance made at right 
angles to the direction of the rav of light. The 
Ihodts of the shadow are dearly defined when the 
illuminating body is merely a single point, and when 
the substance casting the shadow is so situated that 
the light shed around it escapee the influences of 
dispersion, refraction, and reflection (see these arti- 
cles); but when this is uot the case the boundary 
between the light and the darkness is not so clearly 
marked, the one fading gradually into the other. It 
b obvious that when we illuminating body b not a 
mathematical point some parts of the space on which 
the shadow b thrown will receive light from some 
points of that body and not from others, so that they 
must appear in shadow, but not so deeply as the 
middle portions. Thb border diadow is called 
penumbra (which see). When the body casting the 
shadow b larger than that which emits the light the 
shadow goes on constantly increasing in diameter 
the further it goes; when it b of the same size with 
the latter, the shadow b unlimited in length, but 
always re m a ins of the same diameter; and when it 
b smaller the shadow gradually diminbhfis to a point, 
where it terminates 


SHADWELL^ Thomas, an Bnglbb dramatlonoet^ 
was bom at Stanton Hall, NoroUl a seat of hb 
father's, in 1640, educated at Cambridge, and after* 
wards placed at the Middle Temple, where he studied 
the law for some time, and then lisited the Conti* 
nent. On hb return from hb traveb he applied 
himself to the dnuma» and wrote eeventeen (Mays. 
Hb model was Ben Jonson, whom he imitaM in 
drawing numerous oharaotei^ chiefly in caricature^ 
of eccentricities in the manners of the day. Although 
coarse and of temporary reputation, the comedies of 
Shadwell are not destitute of genuine humour. At 
the revolution he was created poet-laureate on the 
recommendation of the Earl of Dorset; and as he 
obtained it by the dispossession of Dxyden, the latter 
exhibited the bitterest enmity towards kb successor, 
against whom he composed hb severe satire of Mac 
^ecknoe. He died December 6, 1692, in oonse- 
quenoe, it b supposed, of taking too lar^ a dose of 
opium, to the use of which he was addicted. Besides 
his dramado writings he was author of several pieces 
of poetry of no great merit. The best edition of hb 
works was printed in 1720 (four vols. 12mo). 

SHAFTESBURY, a municipal borough and 
market-town of England, in the county of Dorset, 
on the edge of a high ridge, commanding extensive 
views, 28 miles n.n.b. of Dorchester. It b an old 
town, and once had a famous abbey, of which a few 
traces still remain. Besides churches, chapels, and 
schools, there are in the town a town -ball, hospital, 
alms-housei^ and other charities. It b the centre of 
a good agricultural dbtrict^ and manufactures agri- 
cultural implements. It b becoming known as a 
health resort. It was a parliamentary borough till 
1885. in 1891, 2122; in 1901, 2027. 

SHAFTESBURY, Anthony Ashley Cooper, 
FIRST Earl of, a statesman of considerable eminence 
in the reign of Charles II., was bom at Wimborne 
St. Giles’s, in Dorsetshire, in 1621. He succeeded 
to a baronetcy on tibe death of hb father in 1681. 
At the age of fifteen he entered Exeter College^ 
Oxford, whence he removed to Lincoln's Inn, with a 
view to the study of the law; but was chosen repre- 
sentative for Tewkesbury in 1640, while only in hb 
nineteenth year. At the commencement of tiie civil 
war he sided with the king’s party, though he ap- 
peared to deem mutual concession necessary. Finding 
himself in consequence of thb opinion disbnisted by 
the court he went over to the Parliament, from whim 
he received the command of the parliamentary forces 
in Dorsetshire. When Cromwell turned out the 
Long Parliament, Sir Anthony was one of the mem- 
bers of the convention which succeeded. He was, 
nevertheless, a subscriber to the protestation which 
charged the Protector with arbiti^ government, a 
fact which did not prevent him from beoomi^ one 
of hb privy-counciL After the deposition of Richard 
Cromwell he was privately engaged in a plan for 
the restoration of Charles II., whi^ he subsequently 
aided with all hb influence. He was one of the 
twelve members of the convention of 1660 who car- 
ried the invitation to the king, and was soon after 
made a privy-councillor, and a commbsioner for the 
trial of the regicides. In 1661 he was raised to the 
peerage by the title of Baron Ashley, and appointed 
chancellor of the exchequer and a lord of the txeasury. 
Yet he gave hb strenuous opposition to two of the 
leading measures favoured by the crown, the Cor- 
poration Act in 1661, and the Act of Uniformity in 
1662. Afterwards hb conduct changed, and he was 
one of the members of the obnoxious Cabal He 
supported the Dutch war, and issued ilbgal writs for 
the electionof members of Parliament dunug a recess^ 
and in 1678 supported the Test Act. In 1672 he 
was created Earl of Shaftosbuiy and lord high-ohaii- 
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o«nar. Rii eondnol on the bendi wm ftbU and 
ImparkiaL He had no^ howew, been a whole year 
in office when the aeals were taken from hhn. pro- 
bably throoffh the Infinenoe of the Doke of York; 
and from that moment he became one of the moat 
powerfol leaden of the oppodtion. For hta warmik 
in aaaertiDg diat a proit^tlon of fifteen montka 
amoonted to a diasolution of Parliament he waa com- 
mitted to the Tower, and remained in confinement 
there from Feb. 1677 to Feb. 1678, not being 
releaaed till he had made a full anbmiaaion. After 
hia liberation he made nae of the Popiah Plot to force 
out the Earl of Danby’a adminiatration (1678), and 
produoe the formation of a new one, in which he waa 
himaelf made preaident of the council (1 679). Amid 
many violent party prooeedinga which followed he 
waa the author of that bulwark of liberty, the Habeaa 
Corpua Act. He only remained in the administration 
four months, when the interest of the Duke of 
York once more prevailed against a statesman whose 
endeavours to promote a biU for hia exclusion from 
the succeaaion had been unremitting. In hia hostility 
to the Duke of York Shaftesbury is now supposed 
to have entered into connection with the Duke of 
Monmouth, with the view of supporting his claims 
to the crown, a circumstance which gave rise to 
Dryden's satire of Absalom and Achitophel In 
consequence of this suspected design Shaftesbury was 
once more committed to the Tower, and tri^ for 
high treason; but the grand-jury before whom the 
bill of indictment was l^d ignor^ it, amidst prodi- 
gious acclamations of the people. Not long after 
this acquittal the earl withdrew to . Holland, where 
he arrived in November, 1682, and where he died of 
gout in the stomach, on the 22d of January, 1683. 
llie career of this able, but dubious and versatile 
statesman, forms the be^ commentary on his public 
principles, and declares him to be rather a bold, 
active, and enterprising man of expediency than a 
great politician. Yet the character of a man sin- 
cerely esteemed by Locke, and other men of undoubted 
principle, is not to be taken without qualification 
from the representations of opposing party feelings. 
On the whole, this extraordinary person appears to 
have had many vices, somewhat redeemed hy a peat 
portion of ability, and a leaning to broad and liberal 
principl es, w hen he could freely display them. 

SHAFTESBURY, Anthony Ashley Cooper, 
THIRD Earl of, grandson of the preceding, a cele- 
brated p^osopMcal and moral writer, was bom at 
Exeter House, in London, in February, 1671. He 
was early Instmoted in Greek and Latin by a lady 
who spoke those languages with considerable fluency. 
He could read them both with ease when only eleven 
years of age. In 1693 he became the representative 
in Parliament of Poole, in Dorsetshire, and distin- 
guished himself while in Parliament by his support 
of measures favourable to public liberty. His health 
suffered so much by Parliamentary attendance that 
in 1698 he gave up his seat, and visiting Holland 
in the assumed character of a student of physic, he 
prosecuted his studies, and became intimately ac- 
quainted with Bayle, Le Olerc, and other literary 
men. In 1708, in consequence of the extravagances 
of the French prophets, he published his Letter on 
Enthusiasm, m 1709 he published an Essay on the 
Freedom of Wit and Humour, an Inquiry concerning 
Virtue or Madt» and The Moralist, a Philosophicid 
Rhapsody, being an eloquent defence of the doctrine 
of a Deity and providence. His Senses Communis, 
and hia Soliloquy, or Advioe to an Author, followed in 
1710; after vmich his health declined so rapicQv that 
he was advised to fix hia residence at Naples, in 
whidi oi\j he died on the 15th of February, 1718. 
At the time of hia death he was engaged on a work 


on the Arts of DssigB. ffli woiko were eoQeotod 
and pablished tmther, under the title of Ohavao- 
terisnos of Men, Manners, Opinions, and Thnes. A 
new edition began to appw in 1869. In 1716 aome 
of hia private letters upon phflosophioal and theo- 
logical subjects were published, under the title of 
Several Letters written by a Noble Lord to a Young 
Man at the University (8vo); and in 1721 another 
collection, entitled Letters from the Right Honoup- 
able the Earl of Shaftesbury to Robert Moleswortii^ 
Esquire^ Aa As a writer be is remarkable for the 
elemoe but aim for the excessive artificiality of hia 
style. In the opinion of Sir James Mackintosh tiie 
Inquiry concerning Virtue is free from this fanH 
He also thinks it 'entitled to a place in the first rank 
of English tracts on moral philosophy,* inasmuch m 
'it contains more intimations of an original and 
important nature on the theory of ethics than per* 
haps any preceding work of modern times.' (See 
Dinertation Second prefixed to Enqyo. Brit.) In all 
his works Lord Shaftesbury appears a zealous advo- 
cate for liberty, and a firm Wiever in the funda- 
mental doctrines of natural religion; but, although 
he professed a respect for Christi^ty, he was doubt- 
less sceptical in regard to revelation, and sometimsa 
indulged his humour on scriptural points with the 
greatest indecorum. 

SHAG {PhcUaeroeoraa graculus or eristatui), the 
common name of the Crested or Green Cormorant, 
possessing a green plumage, and averaging in length 
al^ut 26 or 27 inches. This bird resembles the 
common species in habits, but hi of less size. The 
nest is usually found on rocky ledges, and is made 
of roots and stalks of sea-weed, l^ed with grass. 
The dark green colour of the body is pleasantlv 
relieved by the quills of the wings and tail, whko 
are black. The young birds have a brownish tint 
amid the green plumage, with brown and white 
under surfaces. 

SHAGREEN (in the Levant, 5agktr), a kind of 
nained leather, of a close and solid substance, used 
for forming covers for cases, Ac., which easily receives 
different colours. It is prepared in the l^t from 
the skioB of wild asses, horses, and camels. The 
hinder back piece of the hides of these animals is out 
off just above the tail and around the loins, in the 
form of a crescent. The piece thus separated Is 
soaked several days in water till the hair drops off. 
It is then stretched, and the hair and epidern^ are 
removed with a scraper. After a second soaking the 
flesh side is scraped in a similar manner; the skins 
are then stretched on wooden frames, and the hair 
side hi covered with seeds called cUkimta, probably 
those of the Chenopodium alburn^ orgoose-fo^ The 
seeds are then trodden into the leather, which being 
dried and freed from the seeds, is left full of inden- 
tations, which produce the grain of the shagreen. 
The dried skins are then scraped with a piece of 
sharp iron till the inequalities are removed, and 
soaked again for twenty-four hours; the parts where 
the impressionB of the seed were produora are thus 
swollen and raised above the scraped surface. The 
skinB are next immersed in lye, and are ready to 
receive their colour. The most common colour la 
sea-green (given by means of copper-filings and a 
solution of sal-ammoniac); but blue, red, buuik, and 
other colours are also ^ven it. ^agreen la also 
made of the skins of the sea-otter, seal, Aa 

SHAH, in Persian, Signifies 'king;* whimoe fikoA- 
nameh (' book of kings'). See Firddbi, and Pnau, 
divisimi Literature; see also Paduhah. 

SHAH JEHAN. See Indu — ^EQatory. 
SHAHJEHANPUR, a town in in the 

North-West Provinces, 95 miles nortii-west oi Luck- 
now, in the executive district d the 
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There is a cantonment at the place, and sugar-works The Shaker communities are distinguished 
in the neighbourhood. Pop. in 1901, 75,662. industry, frugality, honesty, and good morals. Theto 

RTTACT. in musia See Tbill. villages are surrounded by an air of brightness and 

ftiTA'gTCTLq or Shaking Quakers, a sect which sweetness, and fill one with the sense of complete 
arose at Manchester, in England, about 1747, and separation from the world. Their houses ar6 models 
has been transferred to America, where it now of cleanliness, comfort, and especially of good and 
consists of a number of thriving The ski l f ul v e n t ilation. Ghiod food and sweet air, they 

formal designation which ^ey give themselves is say, are their only medicines; and very efficient 
the United Society of Believers in Christ's Second xn^dnes they seem to be, for the communities own 
Appearing. That of Shakers was given them in no doctors, and are said to be free, or almost quite 
ridicule by unbelievers, but is nevertheless passively free, from the ailments that affiiot most human beings, 
accepted by them. The founders were a number of headaches, fevers, colds, * We have only had 

obscure Quakers; and the Shakers still agree with one case of fever in thirty-siz years,' said the female 
the Friends in their rejection of the dvil and eccle- head of one of the families in the community visited 
authority and military service, in their by Mr. Dizon, that of Mount Lebanon, in the state 
objections to taking oaths, their neglect of the com- of New York; ‘and we are very much ashamed of 
mon courtesies of sodety, their rejection of the sacra- ourselves for having had it; it was wholly our fault.’ 
ments, and their belief in the immediate revelations The food they use is almost entirely the produce of 
of the Holy Ghost (gifts). To these prindples they the earth. They have three meals a day — one at 
add, acoor^g to Hepworth Dixon, who has in his siz in the morning, one at noon, and one at six in 
New America (London and Leipzig, 1867) given one the evening. In each sex the dresses are of a uni- 
of the best recent accounts of the Shakers, the fol- form cut, but they are not restricted to any particular 
lowing beliefs: that the church of the future is an colour. Since celibacy and chastity are laws of the 
American church; that the old law is abolished, the sect, it is necessary that recruits should be gathered 
new dispensation begun; intercourse between heaven from outside their drcle; yet they seldom imdce any 
and earth restored; that God is king and governor; attempt to attract converts by missionary work. One 
that the sin of Adam is atoned, and man made fr^ of their leading members, Elaer Frederick (Frederick 
of all errors except his own; that every human being W. Evans), visited Engird in 1871, and lectured in 
will be saved; t^t the eaith is heaven, now soiled London, and by this means a considerable number 
smd stained, but ready to be brightened by love and of new adherents were gained. But this is a step 
labour into its primeval state. But these beliefs, which they rarely take. As a rule they allow new 
according to the writer quoted, are not peculiar to members to come uninvited, of their own free-will, 
them, but are shared more or less by every new as they allow those who have joined to depart when 
American church. With the belief in the immediate they please. Persons are also permitted to settle for 
revelations of the Holy Ghost is coupled that in a time in the midst of their communities without 
angels and spirits, not as beings existing beyond the seeking admission to full membership, and after try- 
reach of human companionship, but as midntaining a ing the Shaker mode of life and seeing how they like 
regular intercourse with the saints, who profess to see it, may withdraw again if they don’t like it, or may 
them as clearly and talk with them as familiarly as b^me full members if they da Such members are 
with other human beings. At death the Shakers called probationers, in contradistinction to the cove- 
beUeve that they merely throw off a garment, chan- nanters or full members, and are allowed to retain 
ging the form of their existence, but no more. In their private property as long as they remain at that 
&eir new existence, clad in the robes of light, they stage. The periods of religious revival are said to 
are invisible to the unpurified eyes of the world, but be the occasions on which the most considerable 
visible to those that l^ve been purified and exalted accessionB are made to the Shaker communities, and 
by the gifts of graca They expect no resurrection each of their eighteen societies or settlements is said 
of the body. When the spirit throws it off it has to be the memorial of one such awakening in America, 
done with it, and the dust ^at formed it is allowed The sect of Shakers was first int^uced into 
to mingle with the dust of the earth as quickly as America by Ann Lee, who, about 1770, became their 
mav be. leader. She was bom at Manchester in 1736, and 

At first the motions from which they derive their was the daughter of a blacksmith of Manchester, 
name were of the moat violent, wild, and irregular where she ali^ at an early age became the wife of a 
nature — ^leaping, shouting, clapping their hands, Ac.; blacksmith. She became in 1758 the convert of one 
but at present they move in a regular, uniform Jane Wardlaw, a member of the Society of Friends 
dance to the singing of a hymn, and march round at Bolton, in Lancashire, who preached in the mar- 
the hall of worship, clapping their hands in regu- ket-place to the ignorant and brutal inhabitants of 
lar time. There were in 1 890 fifteen Shaker societies that town, exhorting them to repent of their hipb, and 
distributed over the states of New York, Massa- declaring that the end of all things was at hand, 
chusetts, New Hampshire, Maine, Connecticut, Ohio, that Ch^t was about to reign, and that his second 
and Kentucky, and possessing church property valued appearance would be in a woman’s form. After her 
at £7860. Their tot^ membership was only 1728; conversion Ann Lee also began to preach, but was 
when at its greatest it was only 4869, and it now ultimately arrested as a nuuanoe, and sent to tiie 
appears to be ^adily declining; but the Shakers are Old Bailey prison in Manchester as a disturber of 
said to exercise an influence far above that which the public peace. After her release she told her 
might be expected from their numbers. The societies hearers that while she was in prison a light 
are divided mto sm^ler communities called families, shone upon her, and the Lord Jesus had stood before 
e^ of which 1^ its own male and female head, her, and become one with her in form and spirit. 
Cehbacy is enjoined upon all, and married persons Those who believed in her now began to look upon 
on ^taring the community must live together as her and not upon Jane Wardlaw as tiieir head. They 
oromer and sister. In each society all property is gave her the title of ‘Mother Ann,* w^e she styled 
held m oommo^ and all bind themselves to take part herself ‘Ann the Word.’ She attempted to found a 
m me family busmess^the men either as farmers, church in her native town, but was so much exposed 
twaei^ g^eners, ^th^ painter^ or as followers to ridicule and annoyance that in 1774 she went out 
of some other handicraft; and the women in some to America with seven foBowers, and formed the first 
tionaenold occupation, or in the work of education, settlement at Water Yllet^ near Albany, where aha 
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died in 1784. Before her death two new communities 
had been formed, one at Hancock and the other on 
Mount Lebanon. The leadership of the sect was 
now divided between two members, Joseph Meaoham 
and Lucy Wright, to whom Ann Lee had herself 
oommitt^ the visible keys of her kingdom. To the 
former the Shakers owe their organization. After 
his death in 1796 Lucy was left as the sole leader, 
with the same title that had been borne by Ann, but 
as Lu(^ named as her successor not a mother but an 
elderess, the former title was^ven up as too august 
for any other female saint. There is a male as well 
as a female leader, and he bears the title of elder. See 
Hepworth Dixon’s work referred to, and also Nord- 
bofiTs Communistic Societies of the United States. 

SHAKSPERE, William, the greatest dramatic 
poet that the world has yet produced, was bom in 
1564 at Stratford-upon-Avon, a market town in 
Warwickshire. The spelling of his name that we 
have adopted is that which appears in certain auto- 
graph signatures of the poet, but ^Shakspeare* has 
also autograph authority. The form * Shakespeare’ 
is again fully justified by its appearance on the 
title-pa^ of Venus and Adonis, and that of Lucrece, 
the publication of which their author may have 
superintended. * Shakespeare ’ is also the form of the 
name which has the sanction of the First Folio 
edition of his dramatic works (1623). The precise 
date of his birth is a matter of uncertainty. It is 
known (from the parish registers of his birthplace) 
that he was baptized on the 26th of April, and 
Malone, having regard to the intervals that usually 
elapsed at that time between birth and baptism, fixed 
on the 23rd of April (which also happens to be the 
day of his death and the day sacred to England’s 
patron saint), as not unlikely to have been his birth- 
day, and for that reason, for want of a better, that 
day is generally accepted as the true one. Allowing 
for the change from the Old to the New Style, our 
May 3rd corresponds to the old April 23rd. The 
father of William Shakspere was John Shakspere, 
who at the time of the poet’s birth held a highly- 
respectable position among the citizens of Stratfoi^, 
where he had been settled since 1551; and his 
mother was Maiy Arden, daughter of a well-to-do 
farmer, Robert Arden of Wilmecote. The tradi- 
tions and other sources of information alx)ut the 
occupation of Shakspere’s father differ. He is de- 
scribed as a butcher, a wool-stapler, and a glover, 
and it is not impossible that he may have been all of 
these simultaneously or at different times, or that, if 
he could not properly be called any one of them, the 
nature of his occupations was such as to make it easy 
to understand how the various traditions sprung up. 
There seems to be evidence that even before his 
marriage he was a landed proprietor and cultivator 
of his own land, and as such his employments would 
be more miscellaneous than they would be now, and 
would veiy likely include occasionally not only that 
of dealer in wool, but those of butcher and glover, 
which latter appears in those days to have been 
identical with that of fellmonger, and therefore to 
have consisted in propping skms for the use of the 
leather-dresser. But if he was not a landed pro- 
prietor before his marriage, it is certain that he was 
after that event, for he got with his wife the estate 
of Asbies, some 50 acres in extent. William Shak- 
spere was the third child of his parents. The two 
older than he were daughters, and both died in 
infancy. Aiter him were bom three sons and two 
daughters, of whom one, Anne, died in 1579 at 
eight years of age. For ten or twelve years after 
&£akspere’s birth his father continued to be in ea^ 
circumstanoes. At 1568, he became 

the high bailiff or chief magistrate of Stratford, and 


for many years afterwards he held the position of 
alderman, as he bad done for three years before. 
Till the completion of his tenth year at least, there- 
fore, it is natural to suppose that William Shaki^re 
would get the best education that Stratford o^d 
afford. No doubt he would attend the free grammar- 
school of the town, and there is sufficient evidence in 
his works that the education he received there must 
have been of a satisfactory character so far as it 
went. As everybody knows, Ben Jonson afterwards 
said of him that he knew *smiUl Latinand less Qreek 
but it must be remembered that Ben Jonson was an 
accomplished classical scholar, and that even a con- 
siderable knowledge of the ancient languages would 
seem little to him, so that his allowing tl^t Shak- 
spere knew even a little Latin is the very reverse 
of being an argument to show that his Question 
had been neglected, as has often been represented. 
It is not, however, probable that Shakspere con- 
tinued long at school. There seems to be no doubt 
that about the period of his life mentioned his father 
fell into embarrassments, so that he may not have 
been able to afford those little expenses that would 
be necessary even in keeping his son at a free school, 
or may, as one tradition asserts, have wanted his 
assistance at home. But even if this was not the 
case there would have been no necessity for a boy 
of Shakspere's capacity continuing to attend the 
Stratford school for many years. By the end of his 
twelfth year he had probably mastered all the learn- 
ing that was to be got there. The traditional ac- 
counts of the young Shakspere’s occupations after 
leaving school are as various as we have seen those 
of his father’s business to be. Some say that he was 
apprenticed to a butcher, some that he was a school- 
master, some a lawyer’s clerk. Possibly he had no 
fixed mode of supporting himself, but changed from 
one emplo 3 rment to another (none of them veiy 
lucrative) as circumstances or inclination suggestea. 
There can be little doubt that it was in the oMinary 
vocations, and in the occupations of the leisure 
hours of these years following his leaving school, 
that Shakspere acquired a large part of^is vast 
stores of general knowledge, and in his walks amidst 
the beautiful scenery around Stratford made those 
minute and accurate observations of nature evi- 
dences of which are to be found in all his works. 
The first well-authenticated fact in Shakspere’s life 
that we come across after his baptism is his marriage. 
It had long been believed, on the authority of tradi- 
tion, that Shakspere had married very young, and 
this fact was established in 1836 by the discovery 
of his marriage-bond, which fixes no doubt within 
a few days the date of his marriage. The date of 
the bond is the 28th of November, 1582, when 
Shakspere was little more than eighteen and a half 
years old. The woman he married was named 
Anne Hathaway, and was the daughter, according 
to tradition, of a substantial yeoman of the hamlet 
of Shottery, in the parish of Old Stratford. From 
her tombstone we learn that she was eight years 
older than Shakspere. The marriage did not take 
place at Stratford, and it has never l^n ascertained 
where it did take place, but it is in the highest 
degree likely that the ceremony was performed 
within a very short interval after the date of the 
bond. On the 26th of May, 1588, Shakspere's dldest 
child, a daughter named Susanna, was baptized. 
In the beginmng of 1585 Shakspere’s wife gave birth 
to other two children, and these three were the only 
ones she bore him. The two bom together were a 
son and a daughter, and were baptized in the month 
of Februi^, receiving the names of Hamnet and 
Judith. Hamnet liv^ only to the age of eleven; 
but both daughters survived their father. 
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Down to the date we have now reached, the apring 
of 1685, Shalcapere, beyond all question, resided in 
Stratfonl, and it cannot have bwn lonjj after that 
date — according to the received opinion it was in the 
year 1586 — that he removed to London. The reasons 
that may have urg;ed him to this step are easy to 
conjecture. He would no doubt hnd it difficult in 
Stratford to support his wife and family, and Lcmdon 
would be the first place to suggest itself to him as 
likely to offer him scope for employinpf his talents to 
the heat advantage in making a living. It is not 
wonderful either that he should turn nis thoughts 
to the stage. Stratford was frequently visited by 
theatrical companies from London, and on occasion 
of these visits it would have been strange if Shak- 
spere had not made the acquaintance of some of the 
actors, and had his tho^hts directed to the metro- 
polis and the theatre. There is a well-known story 
which professes to give the occasion of his actual 
removal to London. It is said that he had been 
caught killing deer in a park belonging to Sir Thomas 
Lucy of Charlecote, near Stratfo^, and that being 
punished for it he had revenged himself by writing 
a stinging satire on the knight, and being menaced 
with further punishment msde his escape to London. 
Whatever truth there may be in this Stratford tra- 
dition (and some biographers, in the excess of their 

J ‘ealousy for the stainlessness of Shakapere’s honour, 
lave snown themselves needlessly anxious to dis- 
credit it), no one can believe that we are indebted 
to any such mere accident as this for the direction 
which Shakspere’s active life took. We may well 
suppose that Shakspere would have gone to London 
about the time he did whether or not there was the 
special reason that made it advisable for him to quit 
Stratford. 

What Shakspere did to gain a living immediately 
after coming up to London is not known, but there 
is every likelihood that he very soon became engaged 
as an actor in one of the theatres. It is uncertain 
into which of the six licensed comi)anies of adult 
actors he was at first admitted ; perhaps it was into 
that under the patronage of Leicester, which after 
his death received the patronage of Lord Strange, 
and subsequently became the Lord Chamberlain’s 
company. The London theatres, when Shakspere 
began to act, were two — The Theatre, in Shore- 
ditch; and The Curtain, in Moorfields; it was 
probably for the former of these that the young 
Stratford aspirant was engaged. Wherever he may ! 
have acted, we have the authority of Aubrey, who : 
was bom ten years after Shakspere’s death, and who 
is the earliest collector of traditions concerning 
Shakspere whose gc^ip has come down to us, for 
believmg that * he did act exceedingly well '. How 
long acting continued to be Shakspere’s sole pro- 
fession we have no means of knowing, but it is in 
the highest degree probable that very soon after 
coming up to London he began that work of adapta- 
tion by which he is known to have begun his literary 
career. To improve and alter older plays not up 
to the standard that was required at the time of 
Shakspere’s arrival in London was a common prac- 
tice even among the best dramatists of the day, and 
Shakspere’s abilities would speedily mark him out 
M eminently fitted for this kind of work; and it 
is not improbable that some of the doubtful plaj^ 
attributed to Shakspere may be such old or inferior 
plays that have received one or two touches from 
Sl^topere’s hand. When the alterations in plays 
originally composed by other writers became very 
extensive, the work of adaptation would become in 
reality a work of ci^tion ; and this is exactly what we 
have examples of in a few of Shakspere’s early works, 
which are known to have been founded on older plays. 


Some biographers throw back the production of 
Shakqfiere’s earliest ori^nal play as far as the yesr 
1589; others think that he was nothing more than 
an adapter till 1593. Before the latter date he had 
certainly risen into notice; so much we can gather 
from contemporary allusions. The most interesting 
of these allusions, if only we could feel assured that 
the reference is to him, is one contained in Spenser’s 
Tears of the Muses, which was published in 1591. 
In the section devot^ to Thalia, Spenser, bewailing 
the decline of comedy, specially laments the silence 
of 

* The man whom Nature self had made 
To mock herself, and truth to imitate, 

With kindly counter under mimic shade* ; 

and in the next line he speaks of this man *ss 
our pleasant Willy ’, referring at the same time to 
Willy’s death, which, if spoken of Shakspere, must 
mean some temporary withdrawal from his work as 
a dramatist. But the probability is that Spenser 
here refers to some other actor or dramatic poet — 
possibly to the comic actor Tarlton, who was at this 
date actually dead. A reference in Spenser’s *Oolin 
Clout’s come home again’ to Aetion, the young 
eaglet (der6s), may possibly be to Shakspere: 

'And there, thouffh last, not least is Aetion; 

A gentler ahepherd may no where be found, 

Whose muse, full of high thought’s invention, 

Doth, like himself, heroically sound 

The name Shakspere ‘sounds heroically’; but the 
allusion may be to Drayton, who had assumed as a 
poet the heroic name of Roland. A more unmis- 
takable allusion to Shakspere is to be found in 
Robert Greene’s Groatsworth of Witte, published in 
1692. The author there writes; ‘There is an upstart 
crowe, beautified with our feathers, that with his 
tygres heart, wrapt in a player’s hyde, supposes he 
is as well able to b(»mba8te out a blanke verse as 
the best of you; and being an absolute Johannes 
Factotum is, in his own conceyt, the onely Shake- 
scene in a countrey’. There is here an obvious play 
upon Shakspere ’s name and a reference to his pro- 
fession of an actor, and apparently also to that of 
adapter, for although a different interpretation may 
be given to the first part of the allusion (which some 
suppose to refer merely to his acting), the expression 
‘Johannes Factotum’ seems clearly to imply that 
the person of whom it was used was quite ready to 
undertake other duties, those of a plajrwright as 
well as those of an actor. This allusion to Sha^pere 
is worthy of comment for another reason. Its spirit 
is in singular contrast with that of the other allu- 
sions to him that have come down to us from his 
contemporaries. The language which they use re- 
specting him is such as to justify De Quincey’s remark, 

* that the term gentle was almost as genendly, and 
by prospective right, associated with his name as 
the affix of venerable with Bede, or judicious with 
Hooker’. Fellow-actors, fellow-poets, and those who 
knew him in other ways, agree in expressing not 
only admiration of Shakspere’s genius, but their 
respect and love for the man. Ben Jonson said, *I 
loved the man, and do honour his memory, on this 
side idolatry, as much as any. He was indeed honest, 
and of an open and free nature.’ It is satisfactory 
to know that Greene’s editor Henry Chettle offered 
an amends for Greene’s attack;^ ‘myself have seen 
his demeanour’, ivrote Chettle in this apology me- 
fixed to his Kind Hartes Dream, ‘no less civ? than 
he excellent in the qualitie [the actor’s profession] 
he professes; besides divers of worship have re- 
port^ his uprightness of dealing, which ai^es his 
honesty, and ms facetious grace in writi^ that 
approves his wit’. 
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In 1598 Shakapm paUi^ed his Venus ind 
Adonis, with adedioation to the Earl of Southampton, 
in whi<^ he refen to his poem as * the first heir of 
his invention'. Whether he means this that 
Venus and Adonis was absolutely his fimt oriffinal 
production, or merely his first poem, his plays, ^ich 
were published only on the sta^, being l^t out of 
account, we o^ot tell; but u the former is the 
meaning, that is no reason for concluding that he 
bad written no original play before the date of pub- 
lication of that poem. The poem may have been 
really his first essay in literature, written long 
before it was published. There is, indeed, no great 
improbability involved in the sug^stion that it was 
in existence in some form or other before he left 
Stratford. In 1594 Shakspere published his other 
poem, The Rape of Lucrece, which is also dedicated 
to the Earl of Southampton, and in a tone that 
indicates that since the publication of the last poem 
a greater intimacy had grown up between the poet 
and the peer. Tnese two poems are the only pro- 
ductions of Shakspere that were published probably 
under his own superintendence. 

If 1593 was indeed the date at which Shakspere 
commenced original dramatic composition, his activity 
between that year and 1598 must have been great, 
for we know tnat by the year 1598 at least eleven 
of his plays (twelve, if Titus Andronicus is his) had 
been idr^y brought forth. The source of our 
knowledge of this fact is a passage in Meres’s 
Palladia Tamia or Wit’s Treasury, which was pub- 
lished in that year, and in which the author, glorify- 
ing the productions of Shakspere, ^ves the names 
of so many of his plays as proofs of his excellence in 
comedy and tragedy, and there is no reason to as- 
sume for certain that this list is complete. Those 
named by him are: The Two Gentlemen of Verona, 
Comedy of Errors, Love’s Labour’s Lost, Love’s 
Labour’s Won (supposed to be All's Well that Ends 
Well), Midsummer-Night’s Dream, Merchant of 
Venice, Richard II., Richard III., Henry IV., 
King John, Titus Andronicus, and Romeo and 
Juliet. Meres also mentions Shakspere’s *sugred 
sonnets ’ as circulating among his private friends. 

It is clear, then, that long before 1598 Shakspere 
had begun to derive an income from writing for the 
stage, in addition to what he derived from acting; 
and we have other evidence to show that at this time 
his worldly circumstances must have been good. It 
was long believed, on the authority of a document 
alleged by Collier to be of his discovery, that as 
early as 1589 Shakspere had another source of in- 
come through being a shareholder in the Blackfriars 
Theatre; but this document has since been proved to 
be a forgery, and the information it contains to be 
incorrect. An indication, however, of Shakspere’s 
advance in fortune may be found in the fact that in 
1596 his father, who had much declined in pros- 
perity, applied to the College of Heralds for a coat- 
of -arms, which, after considerable delay, was granted 
three years later. The father’s interest in this 
matter was probably on behalf of the son. It was 
not till after the building of the Globe Theatre on 
the Bankside (1599) that Shakspere was made a 
partner in the profits of the house. The Globe 
Theatre was built 1^ Cuthbert and Richard Bur- 
bage — the latter being the eminent actor who took 
the leading parts in Shakspere’s plays. The Bur- 
bages leaM for twenty-one years the receipts of 
the theatre to certain * deserving men', of whom 
Shakffpere was one. He had also a certain interest, 
though a smaller one, in the Blackfriars Theatre, 
'"'in 1608 James I. granted a patent to the proprietors 
of the Globe and Blackfriars theatres, who thmioe 
became known as the king's players. 

VOL.ZIU. 


The result of all this is, that before the end of 
the century, or before the completion of Shakspere's 
thirty-sixth ]rear, Shakspere was at the same time 
actor, dramatist, and shareholder in a theatre; and 
we know tihat about this time (in May, 1597) be 
was able to purchase the beet house in Stratford, 
known as New Place, and that before this the 
fallen fortunes of his father had been re-eetaUidied, 
probably through his assistance. In 1602 Shakspere 
cx>ught 107 acres of land adjacent to his house, b^ 
sides another property; and in 1605 he made his 
largest purchase, giving £440 (roughly estimated as 
equivalent to about £2500 in our day) for the un- 
expired term of a lease of certain tithes. Aubr^ 
mentions the tradition that he was in the habit of 
visiting his native town once a year, and it has been 
naturaUy conjectured that after the acquisition of 
his property there his visits would be longer, if not 
more frequent. It has been disputed whether 
Shakspere was ever out of England. There is good 
evidence to show that the company with which he 
was connected made a tour in Scotland while the 
connection lasted, and it has reasonably been con- 
jectured that he was of the number on that occasion. 
Not so much can be said in favour of another con- 
jecture, that he was once as far ap Italy. During 
the last years of his life it is supposed that Shak- 
spere liv^ mainly at Stratford, occasionally sending 
a play up to London, and occasionally going there 
himself. He died at Stratford on the 28rd of April, 
1616. 

Shakspere’s father had died before him, in 1601, 
and his mother in 1608. His wife survived till 
August, 1623. His eldest daughter, Susanna (to 
whom he left all his real estate, his wife having a 
sufficient provision in the dower to which she was 
entitled by law), had in 1607 married a physician of 
Stratford, Dr. Hall. The only issue of this mar- 
riage, a daughter named Elizabeth, bom in 1608, 
married first a Stratford gentleman, Thomas Nas^ 
and afterwards Sir John Barnard, but left no chil- 
dren by either marriage. Lady Barnard died in 
February, 1670. His younger daughter, Judith, 
on the 10th of February, 1616, married a certain 
Thomas Quiney of Stratford, subsequently a vintner, 
by whom she had three sons, all of whom died, 
however, without issue. There are thus no direct 
descendants of Shakspere. 

Such is the gist of what the diligence of bio- 
graphical inquirers, extended over more than two 
centuries, has been able to discover about Shakspere. 
The documentary information regarding him is 
scanty. Of his own private papers not a scrap has 
come down to us. It is not unlikely that a good deal 
belonging to him perished in 1613, when the Globe 
Theatre was burned. Aubrey has already been men- 
tioned as our oldest authority for traditions relating 
to Shakspere ; but Betterton, the actor, was the first 
to make serious efforts to rescue the facts of his life 
from oblivion, and the results of his investigations 
he communicated to Rowe, who wrote the first 
account of his life. The principal works that have 
been specially devoted to this subject are those of 


Drake (two vols., 1817), Skottowe (two vols., 1824), 
Knight (1842), J. O. Halliwell-Phillips (1874-1889), 
Sidney Lee (1898). The absence of claims made by 
himself to the authorship of the plays has induced 
many at various times to question the attribution of 
them to William Shakspere, the actor. Miss Delia 
Bacon, an American lady, in 1856 advanced ^e 
theory that their authorship should really be as- 

Z ed to Lord Bacon; and other writers, including 
. Henry Pott, have accumulated many curious 
coincidences in support oi this view. Chief among 
them, a Mr. Ignatius Don^y, an ex-member of the 

861 
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United States Congress, claimed in 1887 to have 
discovered a (^her in the plays themselves, ^ 
which it was possible to extract from them a dis- 
tinct assertion that Bacon was the author, together 
with an account of his relations with Shakspere, and 
other facts of historic importance. The cypher, 
however, like another more recently put forward, 
failed to stand the test of critical examination, and 
the theory that Bacon was the author has obtained 
support only with persons of eccentric speculation or 
imperfect scholarship. 

Thirty-seven dramatic pieces are now usually pub- 
lished in the editions of Shakspere’s collected works. 
These are: The Temp^t, The Two Gentlemen of 
Verona, The Merry Wives of Windsor, Measure for 
Measure, The Comedy of Errors, Much Ado about 
Nothing, Love’s Labour’s Lost, A Midsummer-Night’s 
Dream, The Merchant of Venice, As You Like It, 
The Taming of the Shrew, All’s Well That Ends 
Well, Twelfth Night, The Winter’s Tale, The Life 
and Death of King John, The Tragedy of King 
Richard II., The First Part of King Hemy IV., 
The Second Part of King Henry IV., The Life of 
King Henry V., The First, Second, and Third Parts 
of King Henry VI., The Tragedy of King Richard 
III., Tne Famous History of the Life of King 
Henry VIII., Troilus and Cressida, Coriolanus, Titus 
Andronicus, Romeo and Juliet, Timon of Athens, 
Julius Caesar, Macbeth, Hamlet, King Lear, Othello, 
Antony and Cleopatra, Cjrmbeline, Pericles. The 
first thirty-six of these plays appeared in the first 
edition of Shakspere’s collected works in 1623, the 
last appeared for the first time along with six 
others which have not been accepted as genuine in 
the 1664 issue of the third folio, which had appeared 
without these seven added plays in the previous 
year. Of the thirty-seven mentioned thirty are 
usually admitted as entirely or almost entirely the 
genuine productions of Shakspere, the remaining 
seven, Titus Andronicus, the three parts of Henxy 
VI., Timon of Athens, Pericles, and King Henry 
Vm., are in a greater or less degree suspected. 
Considerable suspicion attaches to Titus Andronicus 
and The First Part of Henry VI., which are indeed 
rejected by many Shaksperian critics as altogether 
spurious. The opinion of critics is more favourable 
to the Shakspenan authorship of the second and 
third parts of King Henry VI., although many think 
that they are among those that were merely re- 
handled by Shakspere, having originally proceeded 
from some other hand. In the case of the other 
three it appears to be generally agreed that some 
parts are certainly Shakspere’s, but that more or 
less of each had some other author. Parts of 
Troilus and Cressida are also believed not to be 
Shakspere’s, and one or two other plays (as The 
Taming of the Shrew) are known to have been 
founded on older ones. The only other play which 
has been partly ascribed to Shakspere by a respect- 
able weight of authority is The Two Noble Kins- 
men, usually published among Beaumont and 
Fletcher’s workL This play was first published in 
1634, and its title-page stated that it was the work 
of ‘Mr. John Fletcher and Mr. William Shak- 
speare, Gent.’; and there is reason to believe that 
the information contained in that title-page is cor- 
rect. (See the Westminster Review for April, 
1847.) The other plays that have at different 
times and by different persons been attributed to 
Shakq)ere have little if anything to support their 
claims. Yet we may as well mention their titles. 
The six already refexied to as appearing along with 
Perides in the third edition of Shakspere’s works 
over and above those which appeared in the first two 
are: The Tragedy of Loorine, ^e First Part of the 


Life of Sir John Oldoastle, The Chronicle Histoiv 
of Thomas Lord Cromwell, The London Prodigal^ 
The Puritan, and A Yorkshire Tragedy. It cannot 
be denied that the last of these is a work of remark- 
able power, and some critics are not unwilling to 
suppose that it came from Shakspere’s hand. In 
later times there have been attributed to him The 
Reign of King Edward III. (for parts of which 
there are still some advocates) and The Tragedy of 
Arden of Feversham; and finally, some ^rman 
critics have thrust on Shakspere^s shoulders The 
Comedy of George-a-Green, Tne Comedy of Muce- 
dorus. The Birth of Merlin, and the Meny Devil 
of Edmonton. This list does not include the 
fabricated play of Vortigem, the principal of the 
celebrated Shakspere forgeries of Willii^ Heniy 
Ireland. 

Shaksperian scholarship has not yet been able to 
determine the precise dates of his plays, or even to 
fix in any but a rough manner the order of their 
production. In the following list, in which we 
give various particulars re^rding the several plays, 
the arrangement is based on the facts indicated 
by Charles Knight, with some additions and cor- 
rections, as showing the latest date that can be 
assigned to each of them. In many cases there 
is no doubt that the date of their production 
was much earlier. After each play we nave men- 
tioned the source or sources from which Shak- 
spere derived the materials or received suggestions 
for its construction so far as they are known. With 
regard to Shakaj)ere’8 use of his authorities it ou^ht 
to be mentioned that the closeness with which 
he follows them depends altogether on their nature. 
Sometimes they merely furnished the faintest hint 
of a plot or character, but when they served his 
purpose as they stood he used them freely without 
the slightest scruple, borrowing at times their very 
language, with only such slight chants as sufficed 
to convert into poetry what in the original was but 
prose. 1. Henry VI. Part I., alluded to by Nash 
in 1592. This play was first printed in the folio 
edition of Shakspere ’s collected dramatic works in 
1623. It is founded upon Holinshed’s Chronicle, 
as all his English historical plays are more or less. 
2. Henry VI. Part II., printed in 1694 under the 
title of The First Part of the Contention between 
the Two Famous Houses of York and Lancaster. It 
was first printed in its present form in 1623. 8. 
Henry VI. Part III., printed in 1696 under the title 
of The True Tragedy of Richard, Duke of York. 
Also first printed in its present form in 1623. 4. 
Richard II., printed in 1697. 6. Richard III. — 
perhaps earlier in date of composition than Richard 
ll. — ^printed in 1697, founded not only on Holinshed 
but also on Sir Thomas More’s History of the 
Pitiful Life and Unfortunate Death of King Edward 
V. and the Duke of York, his Brother. 6. Romeo 
and Juliet, printed in 1597, in its present form in 
1699; founded on a poetical version by Arthur 
Brot)ke (1662) and a prose version by Painter (Palace 
of Pleasure, 1666-69) of an Italian tale by Bandello. 
7. Love’s Labour’s Lost, printed in 1698, but pro- 
bably one of the very earliest of the plays. 8. Heniy 
IV. Part I., printed in 1698 ; founded on Holinshed 
and an older drama. 9. Merchant of Venice, men- 
tioned by Meres in 1698 ; print^ in 1600; founded 
on a tale contained in an Italian collection called 
II Pecorone by Giovanni Fiorentino, the incident 
the caskets on a story in the Gesta Romanorum. 
10. Midsummer-Ni^ht^s Dream, mentioned by Meres 
in 1698; printed m 1600; partly founded Ujpon 
Chauoer’s Knight’s Tale and the popular notions 
of Robin Gh>odfellow. 11. All’s Well that Fmhi 
Well, supposed to be the Love’s Labour’s Won oi 
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Meree’s list (1598). Oraik, however, has in the 
Prolegomena to his English of Shaken given plau- 
sible reasons for behoving The Taming of the Shrew 
to be the play designate as Love's Labour Won. 
All’s Well that Ends Well is founded on a tale by 
Boccaccio in Painter's Palace of Pleasure. It was 
first printed in 1628. 12. Two Gentlemen of Veron^ 
mentioned by Meres; first printed in 1628. This 
play, which is probably of a veiy early date, is often 
said to be partially founded on the story of Felis- 
mena in Montemayor's pastoral romance, Diana 
(Spanish); but as Yonge’s translation of this work 
•did not appear till 1598, long before which date 
The Two wntlemen of Verona was probably pro- 
duced, this is at least a doubtful supposition. 18. 
Comedy of Errors, mentioned by Meres, but of very 
•early date; first printed in 1623; founded on the 
Menaechmi of Plautus. 14. King John, mentioned 
by Meres; first printed in 1623; founded on an 
older play by an unknown author. 16. Titus An- 
•dronicus, mentioned by Meres; printed in 1600; 
doubtless one of Shakspere’s earliest plays, if of his 
Authorship. 16. Henry IV. Part II., printed in 
1600; founded on Holinshed and an older drama. 

17. Henry V., printed in 1600 ; in its present form 
in 1628 ; founded on Holinshed and an older drama. 

18. Much Ado about Nothing, printed in 1600; 

partly founded on a tale by Bandello. 19. As You 
Like It, entered at Stationers’ Hall in 1600; founded 
•on a tale by Thomas Lodge. 20. Twelfth Night, or, 
What You Will, acted in the Middle Temple Hall 
in 1602; first printed in 1623; founded on a tale 
by Bandello given in Rich’s Farewell to Militarie 
Profession (1681). 21. Othello (probably 1604), 

printed in 1622; founded on an Italian tale by 
Giraldi Cinthio, of which, however, there is not 
known to have been any English translation in 
Shakspere’s time. 22. Merry Wives of Windsor, 
printed in an imperfect form in 1602; first printed 
in its present form in 1623. There is a well-known 
tradition regarding this play, that it was composed 
at the command of Queen Elizabeth, who was so 
delighted with the character of Falstaff that she 
desired to have it continued in another play in 
which he should be represented as in love. The 
adventures of Falstaff are said to bear some resem- 
blance to those in The Lovers of Pisa, a tale contained 
in Tarleton’s News out of Purgatorie, published 
about 1590. 23. Hamlet, printed in a version 

considerably different from the present one in 1603; 
the present version printed in 1604. The stoiy on 
which the play is founded is contained in the Danish 
historian Saxo Grammaticus, and appeared before 
Shaksperc’s time in a French version by Belleforest. 
24. Measure for Measure, acted at Whitehall in 
1604; first printed in 1623; founded on an older 
drama by Whetstone entitled Promus and Cassandra 
(1678). 25. King Lear, acted at Whitehall in De- 
cember 1606 ; prmted in 1608 ; founded on Holin- 
shed, The Mirror of Magistrates (1687), and Sir 
Philip Sidney’s Arcadia (1690). 26. Taming of the 
Shrew ; founded on an older drama by an unknown 
Author entitled Taming of a Shrew, which was 
printed in 1694. 27. Troilus and Cressida, printed 
in 1609, but probably written in 1603 ; founded on 
Chaucer's Troilus and Creseide, on Caxton’s His- 
tories of Troye, Lydgate’s Troye Book, and Chap- 
man's Homer (1696-1600). 28. Pericles, Prince 

■of Tyre, printed in 1609. 29. The Tempest; first 
printed in the folio edition of 1623 ; partly founded 
on or suggested by incidents recorded in various 
Ixoks of ^veL 80. Winter’s Tale; first printed 
in 1623 ; founded on The Pleasant and Delightful 
Histoiy of Dorastus a nd Fa wnia by Robert Greene 
{IBSB), 81. Henry VIlL, acted as a new play 


when the Globe Theatre was burned in 1618 ; first 
printed in 1628. It is founded on Holinshed, Cav- 
endish, and Fox. There are still six plays, for 
which Mr. Knight was able to giv® no certain 
data to determine the latest possible date of pro- 
duction. They were all published for the first rime 
in 1623, and it is certo that they all belong to 
Shakspere’s maturer period. They are — 82. Macbeth, 
founded on Holinshed and Re^alde Scott's Dis- 
coverie of Witchcraft (1684). There appear to be 
reasons for believing that this play was written 
between 1603 and 1610. 88. Julius Ceesar, found^ 
on North’s Plutarch; it was probably written in 
1601. 84. Antony and Cleopatra, also founded on 
North’s Plutarch. It is by some conjecturally as- 
signed to 1607. 86. Coriolanus, also founded on 
North’s Plutarch, supposed to belong to about the 
same date as the last-mentioned play ; probably 
1608. 36. C 3 rmbeline, founded on Holinshed and 

a tale of Boccaccio — the ninth of the second day. 
This play is said to have been written in 1609. 87. 
Timon of Athens. Whatever share Shakspere had 
in this play belongs to his ripest period ; its date is 
perhaps 1607-8. 

Summarizing the results of recent scholarship, we 
may say that Shakspere began his dramatic camr 
with such crude work as is contained in Titus 
Andronicus and 1 Henry VI. The seri^ of his- 
tories was continued from 1691 to 1696 with 2 and 
8 Henry VI., Richard III., Richard II., King John. 
At the same time a group of early comedies — Love's 
Labour’s Lost, Comedy of Errors, Two Gentlemen 
of Verona, and Midsummer -Night’s Dream — was 
produced. A tragedy and a comedy — Romeo and 
Juliet and the Merchant of Venice — followed. The 
historical series was carried on in 1 and 2 Henry 
IV. and Henry V., and with these the comedy of 
the Merry Wives is closely connected. Perhaps the 
Taming of the Shrew belongs to the same penod as 
the Merry Wives. A group of joyous comedies suc- 
ceeded — Much Ado, As You Like It, and Twelfth 
Night. The great tragedies open with Julius Caesar 
and Hamlet. The comedies now grow earnest and 
almost stem or full of irony in All’s Well, Measure 
for Measure, and Troilus and Cressida. Then tragedy 
follows tragedy — Othello, Lear, Macbeth, Antony 
and Cleopatra, Coriolanus, Timon. Finally, plays 
which are of the nature of grave and sweet romances 
appear — Pericles, Cymbeline, The Tempest, Winter’s 
Tale. Shakspere’s dramatic career closes with frag- 
ments — a contribution to Henry VIII. and possibfy 
a contribution to The Two Noble Kinsmen. 

The non -dramatic pieces of which Shakspere was 
the author, and the chief of which have been already 
mentioned, are Venus and Adonis, published in 1698; 
Lucrece in 1694 ; a collection of poems, only a few 
of which are believed to be Shakspere’^ entitled The 
Passionate Pilgrim, and published in 1699; the 
Phesnix and the Turtle, a short poem, which ap- 
peared in a volume entitled Love’s Martyr or Roa- 
lin’s Compliment by Robert Chester, 1600 ; and the 
Sonnets and Lover’s Complaint, published in 1609, 
although, as we learn from the passage in Meres 
referred to in the notice of Shakspere’s life, a number 
of the sonnets must have existed and circiilated pri- 
vately as early as 1698. The sonnets have been the 
subject of much controversy, turning chiefly upon the 
questions of who the person or persons are to whom 
they are addressed and what is the amount of biogra- 
phical information that may be obtained from them. 
On their first publication they bore a dedication from 
the publisher, who signs himself T. T. (Thomas 
Thorpe), to one W. H., who is styled, ‘toe onlie 
begetter of these insuingi^nnets’ ; and it is a point 
of controvert who this W. H. is. Some think that 
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he is William Herbert, earl of Pembroke, and that 
he is called the *onlie begetter’ of the sonnets, 
because it is to him that a large pi^ of them ara 
addressed ; others suppose that he is Henry Wri- 
othesley, earl of Southampton (the initials reversed) ; 
while Mr. Sidney Lee conjectures that he is an 
obscure publisher, William Hall, who, as he imagines, 
transferred the manuscript of the sonnets to Thorpe, 
and who might thus be styled their be^tter. These, 
however, are mere conjectures, and die same must 
be said with regard to all the numberless other 
theories that have been started with reference to 
the same subject. The supposed identification of 
the woman to whom some of the later sonnets are 
addressed with Mary Fitton, a maid of honour to 
Queen Elizabeth, has ceased to possess the favour it 
once had with a few Shaksperian scholars. As to 
the biographical information that many have looked 
for in these poems little of that nature has as yet 
been gleaned, although some of the sonnets certainly 
derive a special interest from the fact that they 
make us more intimately acquainted with some 
features of Shakspere’s mind than we could hope to 
become from his plays. Among other sonnets, 29, 
80, 66, 110, and 111 may be mentioned as peculiarly 
interesting on this account. 

The first edition of Shakspere’s collected dra- 
matic works was prepared by two friends and 
fellow -actors of Shakspere — John Heminge and 
Henrie Condell, and was published in 1623, seven 
years after Shakspere's death, with a dedication to 
the Earls of Pembroke and Montgomery, and an 
address to the reader, in which the ^itors condemn 
all previous editions (namely, of the 8e|mrate plays) 
as surreptitious, and as * maimed and deformed by 
the frauds and stealths of injurious impostors ’, and 
declare that these are now offered ‘ cured and perfect 
of their limbs, and all the rest [namely, all those 
which had not previously been published] absolute 
in their numbers’, as the author conceived them. The 
address also mentions the fact, interesting with refer- 
ence to Shakspere’s habits of composition, that scarce 
a line of the manuscripts was blotted. This edition 
was in folio, and as three other editions were pub- 
lished in the same form it is usually known as the 
first folio. The editions of some of the separate 
plays that have been mentioned as published during 
Shakspere’s lifetime were all in quarto, and are 
hence known as the quartos. The first folio contains 
thirty-six plays, namely, all those now generally 
published among Shakspere’s dramatic works, with 
the exception of Pericles. In spite of the opportu- 
nities which the editors say they had for issuing a 
trustworthy edition, the first folio of Shakspere is a 
very faulty production, being full of tyix)graphical 
and other errors. There is little likeliho^ of its 
having received any considerable correction of the 
press from the nominal editors. That duty was no 
doubt left to the printers. Yet in the absence of 
Shakspere’s own manuscripts (all of which have been 
lost) this edition — with such help as can be obtained 
from the quartos — is necessanly the basis of all 
attempts at arriving at a correct text of Shakspere’s 
plays. The second folio was published in 1632, and 
in point of accuracy is even inferior to the first, but 
it contai^ some new readings (probably conjectural 
emendations), which have been adopted in ^1 later 
impressions of Shakspere’s plays. The third folio 
was published in 1664, and the fourth in 1686. 
Neither of these editions is allowed to have any 
textual authority. The third edition, as we have 
already had occasion to mention, contains, besides 
those plays which appeared in the first two, the play 
of Pericles and six others not now admitted to be 
by Shakspere. These four folios are all tlie editions 


of Shak^re’s oollected works that were put forth in 
the seventeenth century. The eighteenth-oentuiy 
editions are numerous. The principal are those 
Rowe (1709-10; second edition, 1714) ; Pope (1728- 
26; second edition, 1728); Theobald (1788); Hanmer 
(1744-46); Pope and Warburton (1747); Johnson 
(1766; second edition, 1768); Oapell (1767-68); 
Johnson and Steevens (1778); Malone (1790). The 
first American edition appeared at Philadelphia, 
1795-96 ; it had the notes of Johnson. Rowe’s was 
the first edition in which the text was to any extent 
critically examined. Theobald, a severe critic of 
Pope’s work, was eminent in scholarly study and 
fehcitous emendation. The preface and the explan- 
atory notes give value to Johnson’s edition, and the 
careful collation on which the text is founded gives 
great importance to Capell’s. Steevens and Muone 
were the most laborious of all the Shaksperian com- 
mentators of the eighteenth century. In the nine- 
teenth century, editions of Shakspere have been 
multiplied with great rapidity. In the early part 
of the century the most important are perhaps fioy- 
dell’s edition of Steevens’s Shakspere, in nine vol&, 
with 100 engravings (1802), and the ‘variorum* 
editions (that is, editions containing the notes of 
various critics and commentators) of 1803, 1818, and 
1821, each in twenty-one vols., the first prepared for 
the press by Reed ; the last by Boswell, the son of 
Johnson’s celebrated biographer. Among more re- 
cent editions the most esteemed are those of Singer, 
ten vols., 1826 and 1866; Charles Knight (the 
Pictorial Edition, with notes, eight vols., 1888-48, 
frequently reprinted and reissued in various forms); 
Halliwell (four vols., 1861-63) ; Collier (eight vols., 
1841-44; second edition, 1863); Hazlitt (with notes, 
four vols., 1851; 6th vol., containing doubtful plays, 
1853) ; Dyce (second edition, nine vols., 1864-67 — 
many textual notes) ; Grant White (Boston, twelve 
vols., 1857-63) ; Clark and Wright (the Cambridge 
Shakespeare, nine vols., 1863-66; second edition, 
1887 ; very rich in its textual apparatus); Staunton 
(three vols., 1868-1860, with notes); Carruthers and 
Chambers (The Household Shakespeare, ten vols., 
1861-63) ; Charles and Mary Cowden Clarke (four 
vols., 1864); Clarke and Wright (the Globe Edition, 
one vol., 1874); Keightley (six vols., 1864-66); and 
the Henry Irving Shakespeare (Blackie & Son), edited 
by Henry Irving and Frank A. Marshall, richly 
furnished with notes, introductions, &c., and beauti- 
fully illustrated (eight vols., 1888-90). The American 
editionsof Rolfe, forty vols., 1871-96, and of Hudson, 
twenty vols., 1881, also contoin much valuable work. 
To give an idea of the circulation of Shakspere’s 
works, we may state that about 1,000,000 copies of 
Dick’s shilling edition were sold within some four 
years. Besides these editions, intended for general 
purchasers, we may also mention the sumptuous 
edition of J. O. Halliwell, printed between 1868 
and 1865, in sixteen vols., of which only 160 copies 
were struck off. In 1871 there appeared at Ph^- 
delphia the first volume of a new variorum edition 
of Shakspere’s works, designed on a very compre- 
hensive plan. Each play is exhaustively treated in 
a separate volume. The editor is Horace Howard 
Furness. In 1864-65 a fac-simile of the first folio 
was produced under the care of Howard Staunton 
by the process of photo-lithography. Booth’s page- 
for-page reprint of the same foHo (1864) is a work 
of almost flawless accuracy. Fac-similes have also 
been prepiured by Ashbee of several of the early 
quartos, and a series executed under the general 
superintendence of Dr. F. J. Fumivall enaUe stu- 
dents to explore the original sources of Shaimpere’s 
text. In 1862 the publication by J. Payne Collier 
of a volume entitled Notes and Emendations to the 
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Text of Shakespeare’s FlayS) theemendatioiisin which 
were derived from manueoript corrections made in 
a copy of the second folio that had come into Mr. 
Collier’s poasession, gave rise to a remarkable con- 
troversy that was carried on for many years with 
ereat heat in England, America, and Germany. "Mr. 
Collier expressed his belief that these manuscript 
corrections belonged to a very early date, perhaps 
almost as early as that of the folio itself, and argued 
that it was probable that the annotator had some 
good authority (such as stage performance) for 
making them. Although Collier was himself in all 
probabili^ the manufacturer of the manuscript cor- { 
rections, certain of these are of value, and have been ; 
adopted by subsequent editors of Shakspere's plays. 
In 1858 Collier published in one volume an edition 
of Shakspere’s plays with the text regulated by the 
manuscript emendations in his second folio, as well 
as bv other old copies of the plays. 

The aids to the study of Shaksper^ other than 
critical and annotated editions of his works, are 
extremely numerous. Perhaps the best of the 
psychological studies of the dramatist in English are 
k T. Coleridge’s Notes and Lectures upon Shake- 
speare and some of the old Poets and Dramatists 
(1849), and Hazlitt’s Characters of Shakspere’s Plays 
(1817). Dowden’s Shakspere his Mind and Art, 
Swinburne’s Study of Shakespeare, and Boas’s Shak- 
spere and his Predecessors are works of more recent 
^te. The versification of ShaksjHjre has been excel- 
lentW treated by Walker (1854). Valuable works on 
the English of Shakspere are that of Crnik, in which 
that subject is illustrated in a commentaiy on the 
play of Julius Csssar (1857), and the Shakespearian 
Grammar of E. A. Abbott (1869; new edition, 1871). 
The first good Shaksperian glossary was that of 
Archdeacon Nares (1822; edition of Halliwell and 
Wright, 1859). In 1846 Mary Cowden Clarke pub- 
lish^ a complete concordance to the plays of Shak- 
spere, and in 1874 this was supplemented by a con- ' 
cordance to the poems, prepared by Mrs. Howard 
Furness. The Concordance of Bartlett, dealing 
with both plays and poems (1894), is the most 
complete and most convenient. In 1874 and 1875 
there was published at London and Berlin a 
Shakespeare Lexicon (two vols., now in a new 
edition), by Dr. A. Schmidt, in which the occur- 
rences of each word are classified according to the 
sense, so that the work serves both as a lexicon and 
concordance. J. Payne Collier shed great light on 
the sources from which Shakspere most probably 
derived the materials from which he constructed, or 
the hints which suggested his plays, by the publi- 
cation of his Shakespeare's Library (first in numbers, 
afterwards in two vols., 1843; second edition, with 
additions by W. C. Hazlitt, 1876). Between 1841 
and 1853 a * Shakespeare Society’ published a num- 
ber of works interesting on various grounds to Shak- 
sperian students. In the latter year the society was 
dissolved, but a new one was formed through the 
efforts of Dr. Fumivall. It issued many vduable 
works, and paid special attention to the study of 
the verse of Shaksp^ as an aid to determining 
the chronology of his plays. Dr. Ward’s History of 
English Dramatic Literature (latest edition three 
vola, 1899) and various works of Mr. Fleay are 
valuable aids to the Shaksperian student. 

Although some of Shakspere’s pieces were per- 
formed in Germany in more or less faithful versions 
in the early part of the seventeenth century, it was 
not till aftOT the middle of the eighteenth that the 
Germans really became acquainted with Shakspere. 
The credit of this belongs to Lessing, who in 1759 
began to publish a series of essays on the works 
of the great dramatist Wieland followed with a 


translation of twenl^-two of the plays (Zfirich, 1762 
-66), and this translation was mide the basiB of 
that of Esohenburg (Zttrioh, 1775-82; new and re- 
vised edition, 1798-1806). But the trani^tion which 
eclipsed aU others, and which is almost universally 
regarded as a master-piece in its kind, is that begun 
by Aug. Wilh. von ^hlegel (nine vols., seventeen 
plays, Berlin, 1797-1810), and continued by Ludwig 
Tieck, in conjunction with his daughter Agnes and 
Count Wolf von Baudissin (nine vo&., Berlin, 1825- 
33). Since the appearance of that tnmslation Shak- 
spere has been considered as belonging to German 
almost as much as to English literature, and there 
has been an honourable rivaliy between England and 
Germany in the endeavour to interpret and illustrate 
his worlu. Two excellent German translations have 
subsequently appeared. The one was carried out hy 
F. Bodenst^t m conjunction with F. Freiligrath, 
O. Gildemeister, P. Heyse, Hermann Kurz, A. 
Wilbrandt, Ac., with the assistance of the celebrated 
Shaksperian critic Delius (4th ed., Leipzig, 1881, 

4 vols.). The other translation, carried out by Dingel- 
stedt, Simrock, W. Jordan, Ac., appeared in 1867-68, 
10 vols. A revision of the Schle^l and Tieck trans- 
lation, under the direction of Ulrici, has also been 
recently issued. Germany has been very fruitful 
in aesthetic criticism of Shakspere. To this depart- 
ment the principal contributions are Goethe’s expo- 
sition of Hamlet in Wilhelm Meister; Ulrici’s Shak- 
speare’s Dramatische Kunst (Halle, 1839; second 
edition, Leipzig, 1847, translated 1846); Gervinus’s 
Shakespeare (Uiird edition, 1862; tnmslated into 
English by F. E. Bunett; new edition of the trans- 
lation, 1875); and various sections of the SBsthetio 
works of Friedrich Theodor Vischer. Among the 
other important Shaksperian works of German origin 
are Simrock’s Quellen des Shakspeare (1872); Cohn’s 
Shakespeare in Germai^ in the Sixteenth and 
Seventeenth Centuries (l^ndon and Berlin, 1865); 
Schmidt’s Shakespeare Lexicon, already mentioned 
among the English works; and Delius's critical 
edition of the works of Shakspere (Elberfield, seven 
vols., 1854-61; 5th edition, 1882). On the 28rd of 
April, 1864, the 300th anniversary of the poet’s birth, 
a Shakspere society was founded in Germany for 
the encouragement and consolidation of Shaksperian 
studies. It was under its auspices that Ulrici’s 
revision of the Schlegel and Tieck translation was 
commenced. The society has published annually its 
Jahrbuch (Year-book) containing studies by the 
most eminent German scholars. 

Shakspere was introduced to the knowledge of the 
French by Voltaire, who, during a visit to England, 
learned to admire his genius, although he utterly 
failed to comprehend his art. (See J usserand’s Shake- 
speare in France, 1899). Tbe first French trans- 
lation of his works was that of Letoumeur, which 
appeared in twenty vols. between 1776 and 1782. A 
revised and corrected version of this translation wai 
prepared by F. Guizot and A. Pichot (fifth edition, 
1865). The most faithful of the French translations 
is that of Frangois Victor Hum into prose (18 vols. 
1859-66). A translation of the complete dramatic 
works of Shakspere into Italian was made by Carlo 
Rusconi (Padua, 1838; sixth edition, Florence, 1873- 
74). There are also translations into Danish, Dutch, 
Swedish, Bohemian, Polish, Hungarian, md Russian, 
and there are translations of one of the plays (Mer- 
chant of Venice) even into Tamil and Mahratti. Li 
1870 there appeared the first volume of a tram^tion 
of Shakspere’s works into Spanish by Jaime Clark; 
but only ten plays were published. Among the most 
recent additions to Shak^rian criticism are William 
Shakespeare, a Critical Study, by the eminent Danish 
critic (ieorge Brandes (tnmslated, 2 vols., 1898); 
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Professor Gkfflando*s Guglielmo Shakespeare, il Poeta 
e ITJomo (1900) ; and Mr. Maine’s William Shake- 
Bpeare, Poet, Dramatifit, and Man. A useful biblio- 
graphy of Shakspere will be found in the British 
Museum Catalogue of Printed Books, the Shakspere 
portion of which is separately issued. 

SHAMANISM is the name given to the primitive 
religion of the Mongolian race. Shamans, in Great 
Tariary and Mongolia, a part of China, Siberia, and 
Kamtchatka, are priests, who are at the same time 
physicians, sorcerers, and conjurers. The character of 
Shamanism has be^ greatly modified and its sway 
restricted by the spread of the doctrines of Confucius 
and Zoroaster, and of Buddhism and Christianity, 
with all of which it has blended to form systems 
which have more or less superseded the original 
worship. The primitive Shamanism recognized the 
ezist^ce of many gods, some created, some increate, 
existing in the form of heavenly bodies, or of animals, 
or of inanimate things, or arbitrarily formed by 
human hands. It also taught the existence of good 
and bad spirits. After death men continue to exist 
in a melancholy condition, influenced neither by good 
nor bad works. The religious service of the Shaman- 
ites consists of sacrifices, prayers, &c., by which the 
worshippers hope to gain the favour of the good gods 
and avert the wrath of the bad. 

SHAMO, Desert of. See Gobi. 

SHAMPOOING, the name given in the East 
Indies to a process of bathing, in which the whole 
body il preset and kneaded by the attendants. See 
Bath. 

SHAMKOCK (in the Gaelic, namrog), probably, 
in the Irish and Gaelic languages, a generic term 
for trefoils. The name is commonly given to the 
heraldic emblem of Ireland. In Hooker and Amott’s 
British Flora it is remarked that the oxalis or wood- 
sorrel * appears to be the original seamrog or sham- 
rock of Ireland, although the name has long been 
applied to the much less beautiful Trifolium repenSt 
or Dutch clover, both in the Irish and Gaelic lan- 
guages.’ 

SHAMTL, a Caucasian chief, celebrated for his 
long resistance to the power of Russia, was bom in 
the aiiZ or village of Himri, in the north of Daghes- 
tan, in 1797. He studied Arabian grammar and 
philosophy under the MoUah Jelal-eddin, and became 
a disciple of Kasi-Mollah, whose reviv^ of Sufism 
had formed a bond of union among the tribes of 
Daghestan. In 1824 he joined Kasi-Mollah in the 
stmggle which then broke out against the Russians. 
He was severely wounded in a struggle on 18th Oct. 
1831, in which Kasi-Mollah and many of the Cau- 
casians fell But for his wound he would at this 
time have been elected chief, and on the assassina- 
tion of Hamssad-bei, the successor of Kasi-Mollah, 
in 1834, he was elected head of the sect. During 
the next four or five years he laboured by a theo- 
cratic system of state policy to organize a military 
power, and inflicted several severe defeats upon the 
Russians. In 1839 General Grabbe took the moun- 
tain fastness of Akulgo, where Shamyl bad estab- 
lished his residence. Shamyl escaped and took up 
his quarters at the fastness of Dargo. Here in 1842 
he repulsed the Russians with fearful loss, and in 
the following year carried his arms into Russian 
territory. Bi 1844 the Russians under Woronzof 
were more successful but sustained heavy losses in 
following the Caucasians into their fastoesses. Daigo 
was cimtured in 1845 after great exertions, but in 
1846 Shamyl invaded and devastated Kabarda, 
He r^ulsed Woronzof in an attempt to storm the 
Russian fortress of Gerghebil, which he IumI c^ 
tured, and then retired to his own country. He 
Bustahied in 1848-49 a siege cKf eleven months and 


three assaults on the fo r tre w fA Aknlga At thi» 
time he lost his wife and scm, who were captured hj 
the Rn Brians. In 1850 be Main withstood the Rus- 
sians at the Terek and the Kuban, but after a severe 
struggle in this and the following year the confidence 
of hu followers began to rive way, and he was more 
and more thrown on the defensive. On the outbreak 
of the Crimean war he was subsidized by the allies^ 
but the assistance came too late. On the close of 
the war the Russians renewed their operations in 
the Caucasus with increased force, and on 6th Sept 
1859, he was compelled, after a struggle in which he 
lost nearly all hk men, to surrender at Ghunib to 
General Bariatinski. He was sent to St Petersburg 
where he was kindly received. He received a pen- 
sion of 10,000 roubles, and was allotted the town of 
Kaluga as a residence. In 1866 he took the oath of 
allegiance to the emperor. He died in 1871. 

SHANGHAI, a large seaport town of Chin% in 
the province of Kiangsoo, on the left bank of the 
Whang-poo, about 12 miles above its junction with 
the Yang-tre-kiang, 47 miles from the bar at the 
mouth of the latter river, and 150 miles south-east 
of Nanking. Old Shanghai, or the Chinese dty, is 
inclosed within waUs 24 feet high, with six gates, 
forming an indosure of about 2 square miles. The 
streets are singularly narrow and filthy; but recently 
a mixed committee of natives and Europeans have 
attempted some improvements. The houses are for 
the most part of two stories, the lower story usually 
being a shop. China Street contains the b^t native 
shops, from all of which coloured scrolls with large 
inscriptions project over the thoroughfares. Book- 
shops are numerous and well supplied; pawnbrokers 
also are abundant. Throughout the town there are 
several orphan or foundling asylums, the buildings 
being generally not large, but lofty, airy, and toler- 
ably dean. The Hall of Benevolence is one chari- 
table institution; and near it is a medical college, 
with a shrine and image of its half-deified founder. 
Adjoining this is the city prison, divided into warden 
with its inmates dassifieo, some manaded and fet- 
tered, others confined in low wooden cages. On the 
north-east side of the town is the Wei-kwan, a tri- 
bunal before which all matters in dispute between 
mercantile men are adjusted; and a temple erected 
in honour of the goddess of the seas, in which, besides 
ceremonies and sacrifices, dramas are performed ril 
day long. 

The foreign settlement (Shanghai was one of the 
five ports opened by the treaty of 1843) is adjacent 
to the walled dty, but quite distinct in its bounda- 
ries, government, and commerce. It is distant 25 
miles from the sea-coast, and surrounded by navi- 
gable creeks that intersect the delta, so numerous 
&at within a circuit of 50 miles there are not less 
than from 2000 to 2500 miles of water communica- 
tion; and if the ditches for irrigating the land be 
taken^ into account, this net- work of waters may be 
doubled. The widest of these creeks is named the 
Whang-poo, which is about } mile wide at Shanghai, 
and increases to over 1 mue at its outlet into the 
Yang-tsze, at the port of Woosung, 14 miles distant 
by water, and 8 miles by land. The settlement stands 
on its left bank, below the walled dty, from which 
it k separated by a moat, with several bridges across; 
and it, again, k divided by two smaller creeks — the 

fromldo\o 200 yards in width, with one stones^ 
one wooden brid^ across it. These water bounda- 
ries divide the settlement into three sections^ each 
under the jurisdiction of the following nationalities: 
— the upper, French; the middle, British; and the 
lower, American. These are commonly eiLxim^ cxm- 
oesrioiis. They are held on a bw rent from the 
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Chinese goyemment under a code of reflations Chinese, but manufacture the metallic tjpes. There 
drawn up by the treaty powers. The British section is an extensive mission, also, under the au^oes of 
is the most valuable, and the consulates of all the the French Soci^t^ de la l^pagation de la Foi, 
other nations are situated there, except the French where the missionaries conform to the drees and 
and American. Along the bank of the Whang-poo manners of the Chinese, with an extensive establish- 
extends a wide *bund ’ or quay, with a bulwark of ment near the walled city, having a cathedral within 
stone and numerous stone jetties, for landing and its precincts, capable of accommc^ting 8000 pec^le. 
loading cargo; while the path forms a promenade Besides this the French have a handsome church in 
for the residents from 50 to 80 feet wide. It extends their concession. In the British concession there is 
for 1 mile in length, and contains spacious houses an English church, with several chapels and meeting- 
surrounded with gardens ; the lower stories being houses scattered over the other pi^ of the settle- 
often used as stores (godowns) and counting-houses, ment. Here also is a public lilmry, and a branch 
the upper as residences. Great improvements have of the Royal Asiatic S^ety. The Chinese popula- 
recently been carried out, new roads being made, tion is now about 586,000. According to a consular 
larf r and more substantial building being erected, report for 1900 the foreign population was 6774, of 
including fine villas, Ac. A municipal council is whom 2691 were British. 

elected by the foreign renters of the English and SHANNON, the largest river of Ireland, if not 
American quarters, and another by the French, of the United Kingdom, properly speaking only 
whose quarter is separately administered. The sub- commences its course when it begms to issue from 
jects and citizens of each nationality are under the the south extremity of Lough Allen, but is generally 
protection of their respective consuls, and amenable considered to rise at the foot of Mount Cuilcagh, 
to the jurisdiction of their courts; or, where the per- in the north-west of county Cavan, and to perform 
son has no consul to appeal to, he is amenable to the first of its course as a tributary of the lough by 
the Chin^ authorities. Chinese in foreign employ flowing south-west and joining it on its north-east 
are exempt from imperial jurisdiction. Since 1865 shore. On issuing from the lough it flows ciroui- 
a complete judicial staff has been in existence, form- tously, though its direct course is nearly south, 
ing a supreme court at Shanghai, with jurisdiction passing the towns of Leitrim, Carrick, and Lanes- 
over all British subjects in China. Cotton -spinning borough, and expanding in several lakes, of which 
and ship -building are among the chief industries the largest is Lough Ree. On issuing from this 
of Shanghai, and there are silk filatures, flour, rice, lough, a little above Athlone, it flows south-west 
and paper mills, furniture and piano works, &c. with several large windings, receiving its most im- 
The port of Shanghai extends from the upiior |wrtant tributary, the Suck, on the right, and a little 
limits of the Whang-poo, below the native shipping, farther down the less important Brosna on the left, 
to Woosung, a distance of 14 miles, of which the and then expondsinto the long and irregularly-shaped 
anchorage for foreign vessels extends for 4 miles Lough Derg. On leaving this lough at Killaloe it 
below the settlement. The anchorage is divided flows s.s.w. to Limerick, where, beginning to form 
into sections, defining the foreign from the Chinese a large tidal river, with several remarkable expan- 
boundary, where all the vessels are anchored abreast, sions, it flows w.b.w. and falls into the Atlantic by a 
and lettered according to their position, steamers broad estuary, between Loop Head in county Clajne 
being separated from sailing ships. A foreign har- on the north, and Kerry Head in county Kerry on 
bour-master is appointed by the Chinese authorities, the south. A little above Limerick it receives the 
who retain complete control over the conservancy of Mulkema, and considerably below the Maig and the 
the harl)our and its entrance, and collect all ship- Deal, which all join it on the left, and the Fergus 
ping dues, duties on imports and exports, &c., on the right. The whole length of the Shannon, 
through the imperial foreign maritime customs, including its upper part and the length of its lakes, 
Shanghai has water communication with alx>ut a is 254 miles. Its navigation properly begins in the 
third of China, and its trade since the opening of lough, but unfortunately meets with numerous ob- 
J;he port has become very extensive, the port being structions from tortuous windings, shallows, rocks, 
now connected with a system of steamship lines and even rapids. Of the last the most serious occur 
whi(;h carry cargo and passengers to and from all between Castle Connel and Castle Troy, and have 
parts of the world. By far the largest trade is with been obviated only by cutting a canal. By means 
Great Britain and her dependencies, but Japan, the of improvements, executed at the cost of above half 
United States, Germany, and Russia are increasing a million sterling, the navigation is opened for traffic 
their share of it. The gross value of foreign im- throughout the whole length, from the upper ex- 
ports in 1900 was £19,550,783, the great bulk of tremity of Lough Allen to Limerick, a distance of 
which represented goods re-exported to other ports. 143 miles, forming with the Boyle and Strokestown 
The exports to foreign countries for the same year branches 158 miles of river and canal navigation, 
were valued at £16,659,599. The chief foreign im- Of this, 129 miles between Killaloe and Leitrim is 
ports are opium, cotton yams and piece goods, navigable by large steamers. The commercial im- 
metals, kerosene-oil, coal, and sugar; and the leading portance of the whole river has been materially in- 
exports are raw silk and silk piece goods, tea, raw creased by the Grand and Royal Canals, which give 
cotton, hides, and native cloths. A considerable a direct communication to Dublin, and also a corn- 
share of the coasting trade is in British hands, and munication south into the basins of the Barrow and 
both in the home and foreign trade steamers are Suir. Vessels of 1000 tons or more can ascend to 
chiefly employed. Limerick. The tide rises in rorings 17 or 18 feet. 

The chief mission establishments in China are at and in neaps about 14 feet. N^r the mouth of the 
ShanghaL That of the London Misaionaiy Society estuary, where it is broadest, the velocity of the ad- 
has a printing-office for publishing religious works in vancing tide does not exceed 1 mile per hour ; but 
Chinese, from which was issued in one year 500,000 farther up it becomes much more rapid, and has 
copies of the New Testament for gratuitous distribu- almost the appearance of a lore. Partly in this ra- 
tion, or at a small charge. Connected with the mis- spect, but much more in the direction of its course, 
sion is a hospital for the gratuitous cure of native the magnitude of its volume, and other features, the 
patients, under the charge of a medical missionary. Shannon presents some stril^g resemblances to the 
where many ^ousands attend during the year. The Severn. It contains several varieties of fish, but its 
American Presbyterian mos^mportant fishery appears to be that of e^ 
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SHANKY (BletuUmi fkoUi\ * ipeoiet of Tdaoo* 
teui FIdiet bekiigiiig to tbe fuiiilv of the Blennke 
^Blenniede), evenigiiiff eboat 5 inoliee in length, end 
dietingiiisbed by tM Mcndy-notched donal &. No 
eppendagee exist on the heed, m ere seen in the cese 
of the neerly-ellied Blennies. The generel ooloor Is 
e dnsl^ brown, mottled with darker hues. These 
6shea ere bottom-feeders, end Inheblt the lower 
depths of pools end of the sea-ooasts. They mey 
fr^nently be found in holes end orevioes of rocks 
when the tide has receded, the head protruding from 
the crevice which conceals the body, and into which 
when alarmed they retreat beckwiu^ These fishes 
are retentive of life, end mey be preserved for so long 
e period as thirty hours an^d see-weed or in e dry 
box. Immersion in fresh water soon kills them. 

SHANSEE, an inland province of China, bounded 
east by Pe-che-lee end Honan, south by Honan, west 
W Shense, end north by Mongolia end the Grreat 
Uvell ; area, 65,950 > 35 uure miles. This province is the 
original seat of the Chinese people, and many of the 
events recorded in their ancient annals occurred within 
its borders. Its rugged surface contrasts strikingly 
with the level tra^ in some of the surroimd^ 
provinces, although the lowland parts of it are repre- 
sented as being well cultivated and terraced, ^e 
rivers, which are almost all tributaries of the Yellow 
Biver, are numerous, but not large. The Fuen-ho, 
the laivest of these streams, is about 800 miles long, 
and faUs into the Yellow Biver near the south-west 
comer of the province, after draining the central 
part The north contains some of the favourite 
imperial hunting-grounds; and the inhabitants find 
sources of wealf£ in the c^, iron, cinnabar, copper, 
marble, lapis-lazuli, jasper, salt, and other minerals, 
which it affords. The principal grains are wheat 
and millet, besides a great variety of vegetables, 
with grapes and other f^ts. Besides Tae-yuen-foo^ 
the capi^ there are several populous towns in the 
province. Pop. 14,000,000. 

SHAN STATES, a series of petty states on the 
east of Burmah, and north of Siam, occupying an 
area not well defined. Sometimes they are regs^ed 
as including Laos, sometimes as exclusive of it The 
northern part of the Shan country, exclusive of Laos, 
Is looked upon as belonging to Burmah (and there-, 
fore as British territory), the southern to Siam, 

SHANTUNG, a maritime province of China, 
bounded north and west by Pe-che-lee; south-east 
by the Gulf of Pe-che-lee and the Yellow Sea ; and 
south by Kiangsoo and Honan; area, 53,760 square 
miles. The greater portion of tMs province is level, 
but the peninsular parts of it are hilly, some of the 
summits rising too high to admit of cultivation. 
The shores are generally bold, and full of indenta- 
tions^ some of which are excellent harbours, but 
there is no oonsiderable seaport town along the entire 
coast The province is intersected by several rivers. 
The only coiiriderable one which flows direct to the 
sea is the Yellow Biver or Hoang-h<\ which, after 
traversing the province in a north-east direction, 
flows into the Gulf of Pe-che-lee. The inland navi- 
gation is augmented by the grand canal whidi tra- 
verses the west part of the province north-west to 
aouth-eas^ affording great trading advantages, and 
the transit trade is extensive. Drugs and vast quan- 
tities of vegetables are exported ; and felt-caps, car- 
pets, and some coarse hempen cloths are manufac- 
tured. The province is over-peopled, and the great 
proportion of the people are very poor; still they 
Mpear to be very contented, and atta^ peculiar 
importance to this province, on account of its bring 
the b irth p laoeot Confudus and his disdple Mendus; 
and also because it oontrins the Tai-shan, or Great 


Mount, iHiioh forms a favourite resort of devoteoe 
from amazteg distaaoea. Its capital is Tse-nan-fboi 
Pop. 89,000,000. 

SHAPINSHAY, one of the Orkney Islands of 
Scotland, between the islands of Stronsay and Pom- 
ona. It is of irregular form, about 7 miles looff 
and 5 miles broad; area, 6270 acres, a great part <n 
which is under cultivation. The surface is in general 
low, and comparatively even, but rises to a consider- 
able elevation towards the centre. Along the shore 
the soil is fertile, producing excellent crops of grain, 
but inland it is sterile and unproductive. Pop. 
(188J0, 974; (1891), 908. 

SHABE, a group of Elasmobranohiate Fishes, be- 
longing to the sub-order Selachii (whidi see), a group 
disdn^iished by the fact that the branchisB or gill- 
sacs exist on the rides of the neck, whilst the pectoral 
or breast flns are normal in position and of ordinary 
size — ^not being largely developed as in the Skates 
and Bays (which see). The Dog-flshes (which see) 
belong to ^e same group as the Sharks, l^ing some- 
times included in the same family {Sqtudidas) as the 
latter forms; and being in other cases separate from 
them to form a distinct family {Seylliida\ wh^ the 
Sharks themselves fall into the family ^ualids or 
CarcharidsB. The body in the Sharia is elongated 
and cylindrical, and tapers towards the taU. llie 
nostrils exist on the under aspect of the snout. The 
teeth exist in several rows, those of the front row 
being alone employed in mastication, whilst the hin- 
der rows are gradually pushed forwards to replace 
the front teet^ as the latter are lost or worn away. 
One or two dor^ fins exist ; the first dorsal fin being 
placed on the back opposite to the intervening space 
between the pectorals and ventral fins on the lower 
surface of the body. Numerous genera are included 
in the family of Sharks, the chief of these genera being 
Squalua, in which the snout is flat and rounded, the 
nostrils being situated in the middle, between the 
mouth and front of the snout, llie genus Sphymiaa 
(Zygana) possesses a hammer-shaped head, the eyes 
existing at each side of the hammer, as it were. In 
OaleuB the head is flat and the apiracUa (or apertures 
on the top of the hear! for admitting water to the 
gill-sacs) are small. The upper lobe of the tail has 
one or two notches. In Muatdva large spiracles 
exist, the teeth being arranged in a mosaic-like or 
pavement-manner. In laui'ua the openings are 
large, and placed before the pectonu fins. The tail 
is crescent-shaped, and keeled on each ride; and the 
spiracles are small, and placed behind the eyes. The 
teeth are flat and three-sided. In Carcharodon the 
teeth are of similar shape, with notched edges. The 
genus Cetorhinua possesses a short blunt snou^ and 
the teeth are minute and conical, the spiracles being 
small and the gill-openings large. In Alopiaa the 
upper half of the tail is greatly elongated, the snout 
conical, the gill-openings small ; and the teeth three- 
sided but not notched In AcatUhiaa a sharp spine 
exists before each dorsal fin, the head is flat, and 
spiracles laige; whilst JkdaHaa has no spines, a flat 
compressed head, spiracles behind eyes, small fl^- 
openings, and no notch at the root of the upper lobe 
ox the tail, as in Alopiaa. 

The Sharks conform to the ordinary type and 
character of Elasmobranchiate fishes in that they 
breathe by gill-sacs or pouches, each of which opens 
internally into the mouth-cavity, and externally on 
the nedx by ^-slits. Water may also be admitted 
to the gills through the spiracles already mentioned. 
The tau is heterooeroal — ^tnat is, its upper lobe or half 
is more or less lai^jMdeveloped over the lower lobe. 
The mouth, as in idl Plagtoatomi (which see), exists on 
the under surface of the head, a oonformaSon causing 
these fishes to turn on their babks to bite oonvenC 
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ently. The akin ia naoally provided with bony 
giannlea in the form of flawid ioala (see Soalbs); 
and the akin of some ox these fishes is used under 
the name of thagrtetit in the manufacture of various 
articles, such aa purses, spectacle-cases, Ac. The 
eggs are contain^ in capsules or cases of homy 
material, within which the embryos are protecteo, 
the egg-cases beinff moored or fastened by filaments 
to rodxs or fixed objects, and the young form escap- 
ing in due time from its covering. The egg-cases of 
Sharks and Dog-fishes are frequently oast up on the 
shores, and receive the fanciful or popular name of 
‘mermaids’-purses * sea-purses ', and the like. The 
skeleton never attains a high degree of perfection, 
but is usually of cartilaginous kind. The skull 
exhibits no indications of divisions into distinct 
cranial bones, although the lower jaw is well de- 
veloped* And, as in Ganoid fishes, the intestine is 
provided with a tpiral valve which serves to in- 
crease the area over which the food has to pass. 

The White Shark or Lamia [Carcharias wlgarU 
or Careharodon JRonddetii) is coloured white below 
and brown on the upper parts. It is probably the 
best known of the sharks, and is found in most seas, 
and particularly in the Mediterranean. It is some- 
times found off the coasts of Britain. This fish may 
attain a length varying from 20 to 25 or even abcfve 
80 feet. It frequently follows ships in the tropics, 
attracted probably by the smell of food, and by the 
chance of having refuse thrown overboard to it. 
This shark is one of the ferocious species, and many 
incidents are related of its voracity. Its liver is 
rich in oil, and for this purpose it is hunted by the 
Singalese. The fins afford gelatine to the Chinese, 
and the flesh is eaten by the Pacific Islanders. The 
Blue Shark {SquuUua glaueua ; see art. Iohthtoloot, 
Plate I., fig. 6) occurs off the southern British 
coasts alxiut June, but is found chiefly in the Medi- 
terranean Sea. Its colour is slaty-blue on the upper, 
and white on the under parts. It may attain a 
length of 8 feet or more, and is exceedingly destruc- 
tive to shoals of food fishes, pursuing its prey even 
to the destruction of the fishermen’s nets. The 
Fox-shark, Sea-fox, Sea-ape, or Thresher Shark 
{Aloptaa Vulpea)^ is known by the exceedingly elon- 
gated upper tail-lobe, which the fish uses after the 
fashion of a powerful flail Its colour is slaty-blue 
above, the colour being mottled with white below. 
It feeds chiefly on fishes, and occasionally visits our 
coasts. The average length varies from 12 to 15 
feet. The Hammer-headed Shark (Sphyma malleua ; 
shown at the article Iohthtoloot, Plate I., fig. 7) 
is at once recognized by the lateral elongation of 
the head to form a hammer-like structure, the eyes 
being borne on the extremities of the hammer as it 
were. The average length is 7 or 8 feet. The flesh 
is coarse and unpalatable. It is sometimes seen off 
the British coasts, and is common in the Mediter- 
ranean Sea. It is of fierce disposition, and has been 
known to attack bathers. Other species of Ham- 
mer-headed Sharks are the S, Tiburo or Heart-head, 
and the Broad-head {S. IcUieepa). The Tudes {S. 
Tudes) inhabits the South American coasts, but 1^ 
been seen in the Mediterranean Sea. 

The Porbeagle Shark (Lavina or Iturut eomubi- 
ew) and the Beaumaris Shark (a distinct variety at 
least of the above) (L, or 7. Monensia) are also two 
familiar forms inhabiting the British coasts. The 
Porb^le may attain a length of from 4 to 6 feet, 
and is of myish • black colour on the upper and 
white on toe under parts. The Basking Shark 
{Cetorhinui tnaximua), * Sail-fish’, or sometimes 
named the * Sun-fish’ (not the more familiar fish, 
however, of that name, which see), attains a length 
of from 80 to 86 feet, and is often found around our 


I coasts. The names Sail and Sun Fish are derived 
from its habit of lying motionleso on the suilsoe of 
the water in the sun, and to the sail-like aspect of 
the high first dorsal fin. The inhabitants of Orkney 
call twA fish the * Homer’, a corruption of * Hoe- 
mother’ — Hoe being their name for the picked 
Dog-fish. The gill-apertures are long, and the oyes 
are placed near the snout. The skin is rough, and 
the colour is a blackish -brown, with glossy bluish 
tints. In habits this shark appears 1^ am dull, 
but if injured speedily awakes and msikes violent 
efforts to escape. The Greenland or Northern Shark 
{Seymnui or Dalatiaa borealia) attains a length of 
14 feet, and is coloured brown, shaded with deep 
blue. It feeds upon the carcasses of whales, and 
even attacks the living whales. It rarely visits the 
northern British coasts, and is chiefly found in the 
Arctic seas. The fins are of small size. The Spinous 
Shark (Eehinorkinua apiiioaua) is so named from the 
presence of the spiny placoid scales scattered pver 
its integument. Its colour is a dull gray on the 
head and fore-part of the body, the rest of the body 
being reddish -yellow, with markings of purple and 
brown colour. The belly is spottea with red spots, 
and the chin and sides of the lower jaw are white. 
The average len^h is 7 or 8 feet. 

Of the Do^-fiuies more nearly allied to the Sharks, 
may be mentioned the Eyed or Black-mouthed Dog- 
fish {Pristidurua tnelanoatomua)^ the Tope or Millers 
Dog (Oaleua cania)^ the Smooth Hound (Afuatelua 
vulgaria)t and the Picked Dog-fish (AeantAiaa vul^ 
garia). See also Iohthtoloot. 

The liver of some sharks contains a large quantify 
of oil, and they are accordingly caught in great num- 
bers in some places, and the oil extracted. Shark- 
fishing constitutes an industry of some importance 
on the coast of Russian Lapland and the northern 
portion of Norway. The sharks caught here are 
chiefly the Basking Shark and the Greenland Shark. 
The former is pursued only by the Norwegians and 
Finns, as the Russians do not employ vewels large 
enough to go far out to sea, and this fish does not 
approach very close to the coast. The Norwegians 
employ deck^ vessels of 20 to 80 tons burden, which 
carry on the fishery as much as 100 or 150 miles 
from land, at depths of 250 to 800 fathoms. These 
vessels carry five or six men. On the coast of Nor- 
way, farther to the south, other species of sharks 
are also caught. The Russians use open boats, carry- 
ing four men at most, and do not go far from land, 
but cast anchor near the shore. In order to at- 
tract the sharks the fishermen take an old barrel 
pierced with several holes, pour oil or grease of 
some kind into it, and sink it to the bottom with 
stones. The oil or grease escapes slowly, and is 
carried by the currents to a distance, thus attracting 
the keen-scented fishes to the place where the boat 
is stationed. Here they are caught by hooks baited 
with salted seal's flesh and fastened to the end of 
strong chains. When a shark is hooked three of 
the men haul in the chain, while a fourth stands 
ready with a mallet in his hand weighing about 20 lbs. 
Whenever the head of the fish appears within reach 
he hits it a tremendous blow with the mallet, and 
thus stuns the animal. The other fishermen then 
turn it on its back, and rip open the belly with a 
large long-handled knife. The oil being extracted, 
the swimming - bladder is inflated by means of a 
small tube and a pair of bellows, and the carcass is 
thrown into the sea. The reason for inflating the 
swimming-bladder is to prevent the carcass from 
sinking, in which case these voracious fishes would 
dart upon and devour their dead companion, and 
would disrep^ard the bait. While the men have been 
occupied with their first capture tbe other hooloi 
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done their work, end the reet of the eherlu 
ere loooee el vely treeted in the leme menner. This 
fiiheiy ii not without denger, for it eometimee hep- 
penf thet the fishermen, instead of being the pur- 
sneri^ become the pursued. Oooasionallj e boat has 
been surrounded by a dense shoal of these fishes, all 
eagor to devour the occupants. In such a case it is 
necessary to cut the cable at once, and make for the 
shore as fast as possible. This, however, is not so 
easy; the sharks rush after the boat, crowding along- 
side and in front of it, and endeavouring to smash it 
with vigorous blows of their tails; or they endeavour 
to capsize it by swimming underneath. The men 
have to employ all their strength and all their 
presence of mind, and these may even prove insuf- 
ficient, the boat being upset and the crew devotmad 
by these voradous monsters. 

SHABP, a musical sign, the power of which is to 
raise the note before which it is placed a semitone. A 
sharo in the signature of a piece (see Music) raises 
all the notes on the line or space on which it is 
placed, with all their octaves, a semitone. A double 
sharp raises a note two semitones, practically one 
tone. The sign of the sharp is of the double- 
shaip X The converse of the sharp is the flat. 

S&AEtP, James, Archbishop of Saint Andrews, 
was bom in the castle of Banff, in May, 1613. His 
father, the sheriff-clerk of the county, sent him to 
the University of Aberdeen, to study for the church. 
He afterwards went to England, and visited both 
the universities. It is said ^e cause of his leaving 
England was the overthrow of Episcopacy, and that 
he went to England to procure promotion, but failing, 
and finding Presbyterianism about to be established 
in England also, he applied to Alexander Henderson, 
who procured him an appointment as regent in the 
University of Aberdeen. While in this position he 
quarrelled with and struck a co-regent, who had 
been his competitor for office; but his penitence for 
this offence was so admirable that it procured him 
the friendship and patronage of the cleigy, Samuel 
Kutherford observing that * out of the most knotty 
timber Christ could make a vessel of mercy.’ He 
was afterwards appointed to the parish of CraU. 
From this time he took an active part in the affairs 
of the church, and was soon recognized as a leader 
of the moderate party or Kesolutioners. He received 
a call to Edinbuigh, but it was opposed by his own 
presbytery, and though supported by the Assembly 
the invasion of Cromwell prevented it from being 
carried out. During this invasion he was surprised 
by a party of soldiers and sent a prisoner to London. 
In 1657 he again visited London as the depute of 
the Kesolutioners to Cromwell, in reference to their 
disputes with the Protesters. He appears to have 
conducted this affair with an address which im- 
pressed the Protector, and though the Besolutioners 
were royalists, they were more favoured by the pro- 
tectorate than their opponents, whose extreme views 
were feared. Sharp was deputed by the leading 
Kesolutioners to Monk, after his journey to Eng- 
land to promote the Kestoration, he being believ^ 
by his brethren to be well qualified to look after the 
interests of their church, for which Monk professed 
the utmost solicitude. Sharp received formal written 
instructions from his employers. Monk sent him to 
Breda to meet Charles, and another long letter of 
instruotionB, together with a letter to the king, was 
sent him by the leaders of his party. It is said he 
went recommended by Monk and Glencaim to 
Charles and Clarendon, as a fit person to establish 
Episoopaoy in Scotland. It seems at least probable 
that it was during this visit that the tresimeiy to 
his oonstituentB, w^ch became manifest in his sub- 
sequent oonduot, was ocmsummated. Burnet repre- 


sents Sharp as a hnmUe admirer and inltalar «f 
Monk. Pui letters at this time show plainly in 
what direction he was veering; but he was ob%ed 
for a long time to dissemble; whidi the si mpli dt y, 
not to say oreduUty, of his employers made compara- 
tively easy. He returned to SMtland in August^ 
1660, with the famous letter from the king to the 
Presbytery of Edinburgh, in which he prcmiked to 
protect the Church of Scotland * as it is settled by 
law.’ Shaip was rewarded on both sides, being 
appointed (in spite of the opposition of Kutherford) 
professor of theology in St. Andrews, and chaplain 
to the king for Srotland. In January, 1661, Par- 
liament met and established Episcopacy by rep^ding 
as invalid all acts passed since 1638. Shi^ claimed 
credit for the royal proclamation, and the act reds- 
Bory as his own scheme. He was now appointed 
Archbishop of St. Andrews, and went to London with 
his coadjutors Fairfoul, Hamilton, wd Leighton to 
receive consecration. He was ordained deacon and 
priest, and afterwards consecrated as a bishop. An 
act of political treachery is recorded of Sharp after 
his ecclesiastical deflection, which exhibits him at 
the lowest point of abject servility to power. He 
was deeply involved in the policy of the Earl of 
Middleton, and on the fall of that nobleman had 
written to London in his favour, but finding his cai^ 
hopeless, he denied his own act, and made a humili- 
ating submission to Lauderdale. In 1663 he ob- 
tained an order for a high court of commission, in 
which he took precedence of the chancellor. The 
odioiis persecutions of this court intensified his im- 
popularity. He became also an object of suspicion 
to the court, which could not dispense with 1^ as 
an instrument. The king himself despised him, and 
refused him the post of chancellor, which he was 
desirous of obtaining on the death of Glencairn. His 
precarious position re-acted on his temper, and made 
him increasingly vindictive. His inaatiabie crueltleB 
after the rising at Fentland made his name a by-word 
of terror throughout the country. In 1667 he was 
ordered to confine himself to his diocese. In 1663 
he was fired at by a preacher named Mitchell, who 
was executed ten years after on his own confession, 
in violation of a promise of pardon. On 8d May, 
1679, Sharp was murdered, when travelling in 1:^ 
coach along with his daughter, by a party of his ene- 
mies head^ by John Balfour of Burley, who hap- 
pened to fall in with him. 

SHAKF-SHOOTEKS, the name formerly given 
to the best shots of a company, who were armed with 
rifles, and took aim in fi^g. They are superseded 
by the better arms and more complete organization 
of modem armies. . 

SBLA.STKA, or Shabteb (properly Sdatra, from 
Sanskrit dda, * to teach’), signifies a h^k, but is used 
specifically of the sacred books of the Hindus. See 
Sanbkbit Literatube. 

SHAT-EL-AKAB. See Euphrates. 

SHAVE-GKASS. See Equibetum. 

SHAWL, a loose garment worn chiefly by females 
over the shoulders. The earliest known manufacture 
of shawls was in Cashmere, where the finest and 
most expensive shawls still continue to be made. 
The Oaimmere shawls are made of the under-wool 
of the Cashmere goat (which see). The wool is 
separated, and spun with great care into thread of 
exceptionally fine quality. They are made on looms 
of a primitive type, and so slow is the rate of produc- 
tion and so careful the workmanship that the price 
of a shawl is exceedingly high, perhaps about £300 
for a very fine one. The patterns or designs are 
worked in by a sort of wooden needles instead of 
shuttles. Mjwy shawls of the Cashmere are 
now made in the Punjab and ^where in India; 
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and Bunilar shawls are woven of silk in Persia. The 
well-known * shawl-pattern* is characteristic of these 
shawls. The manufacture of shawls was begun in 
Norwich in 1784, and early in the nineteen^ cen- 
tury it was introduced into Paisley, but the Paisley 
shawl industry — ^like that of other places — has long 
been in a languishing condition, though it was once 
the staple of the town. The shawl manufacture 
was int^uced into Paris in 1802; and the Jacquard 
loom, by whick shawls are now usually made, b^an 
about this time to come into use. Tartan plmds 
were made in Scotland long before this. 

SHEA-BUTTER, a oil obtained from the 
shea-tree. See Butteb-trbk and Bassia in Supp. 

SHEAR -TAILS {Thaimastura), a genua of 
Humming-birds, of which the Slender Shear-tail 
{T, enieura) and Cora’s Shear- tail [T. Corce) are two 
familiar species. These birds occur, the former in 
Guatemala and Central America generally; the 
latter in Peru between Lima and Callao, and in 
the Andes valleys. They derive their name from 
the elongation of the two central tail-feathers of 
the males; the neighbouring feathers in the latter 
species giadually lessening in length outwards. 
The males and females differ widely in colour. The 
male of the Slender Shear-tail is green on his upper 
parts, brown on the head, and bronze on the wing- 
coverts, the tail being black, and the wings purple- 
brown; while the female is coloured golden-green 
above and reddish -buff below. 

SHEARWATER, a name given to a sub-family 
of Gulls, of which the common Scissor-bill (which 
see) or Black Skimmer (Rhynch^s nigra) is a 
f^iliar example. These birds inhabit both coasts 
of the American continent, and as a sub-family are 
known by the elongated bill with its upper mandible 
shorter than the lower mandible, by the slender 
legs, the long wings, and the forked tail. The 
name ‘ Shearwater ’ applies to their habit of skim- 
ming close to the surface of the water, with their 
bills dipping now and then into the sea in search of 
the fishes, molluscs, and crustaceans upon which 
they feed. The name Shearwater is also applied to 
birds of the genus Puffinus in the family Procellari- 
id» or Petrels, nearly related to the above. Four 
species have been observed in Britain, namely, the 
S)oty Shearwater (P. ^rwcus), the Great Shearwater 
(jp. major), the Manx Shearwater (P. Anglorum 
and the Dusky Shearwater (P. obaeurua). 

SHEAT-FISHES {SUurida:), a tribe or family of 
Teleostei included in the sub-order Malacopteri, and 
notable as possessing spines in the first rays of the 
pectoral fins, these spines being capable of being 
erected or depressed at will. Spines similar in 
nature to those of the Sheat-fishes were developed in 
ancient forms of fish-life, and are found preserved as 
fossils in the older Palseozoic formations, under the 
name of ichihyodorvlitea. The Siluridse also evince 
a likeness to the Ganoid fishes in having the head 
covered with bony plates. The body itself may be 
naked or provided with bony plates. The teeth are 
numerous in the genus SUurua, the body being unpro- 
tected by scales, and a single small dor^ fin existing 
near the head. The anal ^ is very long. Four or six 
long tentacular filaments or *barbules’ surround the 
mouth. The edge of the upper jaw is formed solely 
by the interma^lary bones, and the opercula or 
^-covers consist each of three pieces. The air- 
bladder is placed in communication with the ear 
through the intervention of a chain of ossicles or 
■mall bones. Of this family the best known species 
is the Sly Silurus {8, glania) or Sheat-fish, found in 
the Swiss lakes and m most European rivers, and 
hrequentN attaining a length of 5, 6, or even 8 feet, 
and a we^ht of frw 50 or 60 to 70 or even 80 lbs. 


These fishes swim dowly, and appear to freqosBl 
the bottoms of these rivers, and to lie in wan lor 
fishes which may swim past them. Four elongated 
and two shorter barbules exist, and these fishes are 
capable of directing these filaments to any point at 
will. The oolour of this fish is dark green above^ 
and a paler green below the lateral line of the body. 
The body is spotted in an indefinite manner. The 
belly is ooIoutm yellow, and the fins are tinted Une 
and yellow. Thu fish has long been a favourite in 
experiments with a view to its a^imatization among 
our native food fishes, but it is doubtful if the Silurus 
wiU live and thrive in our British rivers. The flesh 
is said to be coarse, and fatty or gelatinous. A kind 
of glue or isinglau is made fiom the swimming- 
bladder. The eggs of these fishes are of a greeniuk 
oolour. 

Belonging to the same family of Siluroids or Sheat- 
fishes we find the Malapterurua dectricua of the Nile, 
one of the fishes famed for possessing sl^ht rieotxical 
powers, and which attains a leng& of from 12 to 
15 inches or more. This fish also inhabits the Sen- 
egal river. 

SHEATH-BILL (Chumia), a family of birds be- 
longing to the order of Rasores (which see), or Soratoh- 
ing Birds. In this family the win^ are long and 
pointed, the tail being of moderate size. The bill is 
short and stout, compressed, and strongly arohed at 
its tip. The nostrils exist at its base, and are pro- 
tected by a homy sheath. The tarsi are short and 
stout. The front toes are long and united at their 
bases. The hinder toe is short and elevated on the 
tarsus. The White Sheath-bill {Chionia alba) is the 
best known species. This bird is found on the shores 
of Australia, New Zealand, and the islands of the 
Antarctic Ocean. Its colour is a pure white, the 
legs being of reddish-black colour. Its average 
length is 15 inches. A sheath-like mass of homy 
matter invests the base of the bill and covers the 
nostrils as already remarked, the presence of this 
sheath giving to these birds their popular name. 
These birds feed on molluscs, carrion, fishes, Crus- 
tacea, and other food which they can pick up on the 
sea-shores. They much resemble wading birds in 
habits, and by some naturalists have been classified 
with the Grallatores. Cook in his third voyage says 
its flesh is ecmal to duck, but other accounts repre- 
sent the flesh as very unpalatable, probably on ac- 
count of the particular feeding of the bird. 

SHEATHmG, in naval architecture, is an ex- 
ternal covering applied to the bottoms of vessels to 
protect them from barnacles and other animal or 
vegetable parasites. Copper was for a long time the 
material most frequently used for sheathing vessels, 
although its exTOnse prevented it from becoming so 
general as was desirable. The oxidation of the copper 
by the sea-water is so rapid that after three or Umt 
years’ sailing the sheathing has to be renewed, and 
the old copper is found to have lost several ounces cl 
weight to the square foot. Sir Humphry Davy 
appUed bars of zinc to the copper sheathmg in order 
to prevent oxidization by the action of the riectric 
current, but the sheathing thus protected fouled as 
readily as an unsheathed bottom. It was thus found 
that the oxidization of the copper was an active agent 
in protecting the bottom i^m organic sources of 
pollution from the poisonous nature of the substance 
produced. A metal was subsequently patented by Mr. 
Muntz, known as Muntz’s metal, or more commonly 
as yellow metal, consisting of an allo^ of 40 per cent, 
of zinc to 60 per cent of copper. This alloy oxidisea^ 
but much more slowly than copper. It is now exten- 
sively used. Various alloys of zinc and tin, and zinc^ 
lead, and tin, have also be^ tried. Iron protected or 
by zinc has also been used. (H late yearn 
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felt ham bon extondT^y iioed on iimor dieotiMngi 
botwoon the hull end the copper or ydlow metal 
platee. The felt ia made with a lam nroportioii of 
oow-hair, and rendered imperviona by Immeraloii In 
boiling pitch or tar. Coppw aheathinff la apdied In 
ai^ta of nnifoim aize (about 4 feet by 14 Inohea), 
orerlapping each other about an inch, and pierced 
and n^ed at regular intervale with copper naila. 
The yellow metal ii applied in a aimilar manner. The 
admiralty have found a zinc aheathing uaeful to pro- 
tect iron-plated ahipa from oxidization. 

SHEBA. See Sabjbans. 

SHECHINAH, a term of Ohaldee or later Jewlah 
origin, uaed to expreaa the viaible repreaentation of the 
divine preaenoe between the cherubim of the meroy- 
aeat of the tabernacle and afterwarda of the temple 
of Solomon. The word ia firat found in the Targuma. 
It ia not used in reference to the aeoond temple. 
The. word appeaira to owe ita origin to a refinement 
reanlting from the desire to avoid deaoribing the 
preaenoe of Gk>d aa literal or material Thus when 
the Hebrew Scriptures speak directly of God's dwell- 
ing in the sanctuary, the Targums paraphrase the 
eiqvression W introducing the phrase the * shechinah 
of God.* Toe shechinah is supposed to represent a 
brilliant and luminous cloud typifying the divine 
majesfy. 

SHEEP (OvU), a genus of Buminant Mammalia 
(Ungulata) included in the family Ovids, toother 
with the Goats, the latter forming the genus Capra. 
In the Sheep the forehead ia fiat or ooncave, and the 
horns, which are spind, may be wanting in the females. 
The hoofs are of triangular shape and shallow behind, 
and the males do not give out any distinct or spedal- 
ized odour, as in the Goats. The crufMn or * tear- 
bag* (JiAichrymal ainuaes) ia wanting, and the tail is 
long. The skin ia covered by a &ck woolly coat, 
or with a covering of fiattened hairs. The true and 
tydcal members of the genus Ovis have no beard. 

^e Domestic Sheep {Ovia arica) is the common 
form, but of this single species numerous varieties 
exist, these latter exhibiting marked differences in 
the character of the wool, in the horns, the shape of 
body, length of legs, and in numerous other points. 
The sheep seems to ^ the most stupid of all domestic 
quadrup^, and is probably the only one incapable 
of returning to a state of nature, even if plac^ in 
the moat favourable circumstances. It neither knows 
how to avoid danger nor to seek shelter from the 
diangea of the atmosphere, nor even to procure 
nouiuhment, except in abundant pasturage. Its 
habits are well known. Its products are the fiesh, 
milk, skin, and especially the wool, which em[^s 
a vast capital in the manufacture of clothing. The 
milk, although utilized in other countries, is in 
Britain solely riven up to the nourishment of the 
lambs. The &e aUowed for fattening sheep ia 
about three months before they are sent to market^ 
and when they have attained the age of two or three 
vears; unleaa the fieece be the object, when it may 
be delayed to the rixth, aeventii, or even the tenth 
year, in a district where they are long-lived. Their 
ordinary life does not exceed twelve or fifteen years. 
The fieeoe is shorn every year, towards the month of 
May. It is sometimes washed on the back of the 
*p i»n al , but the more usual practioe is to shear it 
without washing, as it then contains an animal oil, 
which is a ^reat preservative against insects. The 
Sheep requue pa^cular attention afterward^ as 
they are more exposed to the changes of the weaker. 
At all times they are exposed to numerous 
such as rot and staggers. The Sheep breeds freely 
In Britain, produokig one^ two^ or even three 
at a birth each year. 

Of the varieties of Sheep the Southdown presents 


an example of a short-wodlled bned, adikli li else 
valued lor the delloapy of the flesh. The name is 
derived from the diim centre of its oultivatioiL 
namely, the Southern Downs of Sussex, Surrey, ana 
Kent This breed has been extended throughout 
En gl an d , and has often been snooesafully crossed 
with other breeds. The Southdowns form a polled 
or hornless variety of sheeps and when onMsed with 
the homed Wiltshhes the resulting race seem to loee 
their homa The Leicester breed of riieep forms an 
example of a long-woolled variety, whioh oomprises 
within its limits several sub-vanetiea. This breed 
is cultivated in the midland English counties chiefly, 
and the most celebrated of its vi^eties is the Dishley 
breed, inaugurated and extended by Mr. Bakewell 
who devoted his energies to the improvement first 
of the flesh, and then of the fleece. The Diridey 
breed oomprises animals of smaller form than the 
older Leicestershires. 

The Spanish or Merino Sheep appears originally 
to have been a native of Spain, and to have possessed 
a wool of long and fine texture. By Interbreeding 
with the Cotswold Sheep of England, some of which 
were exported to Spain in 1464, the quality of the 
wool was so vastly improved that the new merino 
wool threatened to surpass the famous wools of 
England. The Merino is fed chiefly for the wool, 
the flesh, although not unsavoury, being difficult to 
bring to a high state of (terfection. T^ sheep has 
larger limbs than Englidi sheep. Wool exists on 
the forehead and cheeks. The males have large 
spiral horns twisted laterally, the females bei^ 
hornless, or they may occasionally develop smaU 
horns. The trouble of breeders of this sheep has 
been to get a white wool, the black colour frequently 
cropping out in the fleece. The Merinoes are kept 
in Spain in large flocks, which may either remam 
stationary in one locality, or may migrate from place 
to place. During the summer months the sheep 
inhabit the mountainous districts, and the winter is 
chiefly spent in Andalusia, where they remain till 
the following April A system of shepherds, con- 
trolled by a mayoral or chief, manages the huge 
flocks, which may number 10,000 sheep each. The 
number of Mermoes in Spain is calculated to be 
10,000,000. The way in which the improved sheep 
is generally bred in Spain is the following: — ^Whilst 
the common sheep remains always on the spot where 
it was bom and is housed in winter, the fine-woolled 
sheep is kept the whole time in the open airy in 
summer chiefly in the mountainous part ^ Old Cas- 
tile or the Montana, and in the loi^ahip of Molina 
in Arragon, which are the highest parts of Spain, 
containing the finest pasture. The former affords 
aromatic plants, which the latter does not These 
mountains are covered with oaks, beeches, birches, 
hazel-bushes, &&, besides producing all the plants 
which mw in Switzerland. When a shepbera has 
driven his flock to the place where they are to remain 
for the summer, he first gives them as much salt as 
they are willing to lick. The estimated consumption 
during the five summer months is 20 owts. of salt for 
1000 she^ (perhaps, however, this estimate Is too 
high). Towards the end of July the rams are 
admitted to the ewes — from five to six rams to 100 
ewes; before and after they remain separated. The 
rams yield more wool than the ewes, but not of so 
fine quality; threeTams or five ewes afford 26 lbs. 
In the middle of Beptember the sheep are marirAd 
on the thigh. Towards the end of summer they 
are driven m flocks comprising 10,000 Individuals, 
divided into bodies of 1000 to 1200, from theae 
mountainous districts into the southern {dains of 
La Mancha, Andalusia, and especially Estremadura. 
The joumqy begins at the end of September, and 
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dmiBg Hi oonlinQMioi thiy enjoj grtsl pcMl^gig. 
Soikieamw they tr»Td m mnoh ai ft or 80 mlUi e 
day, in order to reeoh » convenient pUoe for belting. 
The whole joorney from themoonteuie tothe interior 
of Eitremediire H reckoned et about 690 milei, 
which ooouidei forty deyi. The ehepherd oondncte 
them to the peiture whi& they ooonjded ^e previoue 
winter, end where moet of the lembi were b^ 
Here foldi ere oonstructed for the eheep^ end huti 
mede of brenchei for tiie ehepherd. Shortly after 
their arrival in the winter pasture the birth of the 
lambe takee place. The wren ewes receive the 
poorest pasture, the pregnant the next best, and the 
ewes which have lambed the best, ^e lambs bom 
latest are put into the richest pastures to acquire 
strength for their journey. In March tiie shepherds 
have much to do to the lambs — cut the tails, mark 
the nose with a hot iron, saw off the points of the 
horns, and emasculate those intended for wethers. 
In April they return to the summer pastures. The 
flock at this time shows by its restlessness its wish 
to migrate; some sheep escape, &c., an interesting 
fact, considering the restlessness of migrating animals 
at certain seasons. On the Ist of May the shearing 
begins if ^e weather is not cold. It is performed 
under oovdr. Before shearing the sheep are put into 
a building consisting of two apartments, from 400 to 
800 paces long and 100 wide. As many of the sheep 
as are to be sheared the next day are taken on the 
evening into a narrow, long, low hut, called the tweat- 
ing^houitf where the sheep, being much crowded, per- 
spire freely. The wool thus TOOomes softer, and is 
more easily cut. This practice was also pursued by 
the Homans. The wool is sorted and washed befora 
being sent away. The sheep are carried to another 
place and marked, and those which have lost their 
teeth are killed for mutton. 

In Germany the first improvement of native flocks 
by Merinoes took place in Saxony. In the Erzge- 
bilge Hungarian rams had been previously introduo^ 
but as early as 1765 above 200 Merino rams and 
ewes, accompanied by two Spanish shepherds, were 
imported into Saxony. In 1778 another importation 
of the finest Merinoes, from the best flocks of Leon 
and Castile, took place, and important sheep-farms 
were established. On that ot Stolpen, the first 
established in Saxony, particular care has always 
been paid to the sheep, and it still affords extremely 
fine wool. It is said that Spain itself has at present 
no sheep equal to the stock imported in 1765; and 
the finest German wool brings a higher price in 
London than the best Spanish wool The original 
German Sheep is at present found hardly anywhere 
in Saxony, the chief breed being the fine-woolled 
race, which has originated from the mixture with 
Merinoes. Prussia has made great progress in the 
breeding of fine sheep, and some of the Prussian 
wool, pi^icnlarly that of the Mark and Silesia, com- 
petes in the marimt with the Saxon wool 

The Spanish breed of sheep was first introduced 
into Great Britain in 1787. Some individuals of the 
black and spotted kinds had indeed been procured 
and kept in the paries of noblemen previomdy, but 
without any regara to the wool; nor was much interest 
awakened by the flock imported in 1787. Subse- 
quently great attention was paid to the improvement 
of En^fih wool, but it was ascertained t^t though 
the fleece of the Merino did not much degenerate in 
England, it did not much improve, and we carcass, 
whiifli naturally affords little weight of meat, did 
not better its condition. In oonsequenoe of these 
lesults the fanneni have found H for their interest to 
xetum to the native breeds, and to give up the Spanish 
Sheep. The great object of the agrh^turists has 
been to tnowiiaB the weight of the caieass and the 


quantity of the wool, but it seems very difficult, if 
not impossiUe, to aooomplish the former without 
injuring the fineness of the fleece. The number 
of sheep in Great Britain decreased from over 
80,000,000 in 1874 to 26,877,200 in 1901, whilst 
the number in Ireland in 1901 (4,878,645) is but 
little less than in 1874. The successful introduc- 
tion of the Merino in Cape Colonv, the Australisn 
colonie^ Aa, has proved that it will thrive wherever 
it receives proper care. In hot climates, however, 
particular attention is reqmred to prevent the wool 
from degenerating. See Wool. 

The Australian Sheep has benefited also bj crow- 
ing with the Merino, the wool and flesh of the former 
having greatly immpoved by the addition of the new 
race and blood. Ihe Highland Sheep evince a har- 
dier and livelier disposition than other breeds; the 
horns in particular are large, and their nirsls very 
prominent. The Welsh bleed are of small ahM^ and 
are chiefly bred for the delicacy of the flesh; whilst 
the Breton sheep are of still smaller bulk. The 
three foregoing breeds are chiefly cultivated for the 
sake of the mutton. A breed known as the Touarag 
breed is found throughout Algeria, but the flesh is 
ooarse, as also is the wool, and their chief value con- 
sists in their ability to live in situations where other 
breeds would infallibly starve from want of suitable 
provender. 

Several foreign breeds of Sheep present us with 
remarkable peculiarities in form and structure. Thus 
in some varieties the hind-quarters may exhibit a 
marked tendency to the dep^tion of fat Such are 
the Fat-tailed Sheep of Tartary, the fat on the 
hinder quarters of which may weigh as much as 
40 lbs. The Fat-tailed Syrian Sheep develops fat 
on the tail itself, which may come to weigh between 
70 and 80 lbs; and occasionally a boara running 
upon wheels, and tied to the sheep’s hind-quarten^ 
may be affixed by the shepherds to prevent the tails 
dragging on the ground. A fat-tafled variety also 
exists at the Cape of Good Hope, and furnishes good 
mutton. The tail and hind-quarters are together 
the receptacles for the fat of this breed. The Affgfaan 
Fat-tailed Sheep has a large fatty tail, but also pos- 
sesses a fleece of fine silky wool, much valued for 
the manufacture of caps, carpets, Ac. The Oretan 
or Wallachian Sheep jpouene» very larm honDiL 
which resemble those of the Koodoo Antdope^ and 
which rise up nearly in a perpendicular manner from 
the skull, and curve in a i^iral manner, the first 
turn being larger than the others. The fleece is 
one of soft wool This sheep inhabits Western Asia 
and the European borders of that continent, and is 
found abundantly in Wallachia, Hungary, and Crete. 
The Moufflon Sheep, of which the Argali {CaprovU 
argali) of Siberia and Central Asia is a familiar 
example, exhibit bodies of large size. The Argali 
averages a small ox in size, and is about 4 feet mgh 
at the shoulders. The horns are nearly 4 feet long 
measured along the curves, and they curve down- 
wards and upwards, sprindng from the forehead. 
The Bighorn or Bc^ky Mountain Sheep of North 
America (Oris morUana) is the only spedes of sheep 
indigenous to the New World. These sheep measure 
moh about 84 feet in height at the shot^ers^ 
horns being about the same length. The colour 
dianges with the seasons of the year. The Aondad 
or Warded Argali (AmmotraguM Tragdaphvi) he- 
habits Northern Africa, and is known hjr the heavy 
mane which fringes the front of the body from the 
throat to the kuM It is found on the Atlas Moun- 
tain-range, and averages 8 feet in height at the 
shoulder, the horns bring 2 feet long, and curved 
backwards. 

When we look for the origin of the improvements 
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whldh hftVB been mnde In the breeding of tfaie enimaJ, 
which hM beoQme eo importent an element of national 
wealth, and the aonroe of ao much mannfaotoring 
and oommercial induatry, we are obliged to go back 
to the Bomans. They biMl made anoh progreaa that 
the whole ayatem of aheep-breeding at preMnt in nae 
in Spahi la eaaentially the aame which waa introdnoed 
tiiere by tibe Romana. Columella^ who lived nnder 
the Emperor Claudius, gives us interesting informa- 
tion on this point Among other things he says that 
his unde, who lived in Bietica (which oompi^ends 
the present province of Estremadura), procured some 
wild African rams at Cadiz, of a coarse fleece, but 
of an admirable colour. He put them to some flne- 
woolled ewea, and the male progeny being again put 
to Tarentine ewea^ the offspring, with their descend- 
ants, united the colour of the sire with the dam’s 
softness of fleece. Other agrioulturista undoubte^y 
imitated him, and thus the purest white was com- 
municated to the black or particoloured native flocks, 
which, according to Pliny, were common in Spain. 
The Tarentine Sheep were most celebrated in Italy, 
and the Milesian in Asia Minor. They were term^ 
peUttee and Ucta oves, from the ooverings of skin 
with which they were clothed, to protect the fleece; 
they were also denominated moUes oves, not only 
from the softness of the fleece, but also from the 
delicacy of their constitution. The attention paid 
by the ancients to the Sheep was excessive, and the 
animal was extremely tender; so that we must 
account for the transition from the ancient sheep to 
the Merino, which is a hardy animal, thriving in 
almost any climate, by supposing that other agri- 
oulturists imitated Colamellt^ and by crossing the 
breed imparted a stronger constitution to the fine- 
fleeced but delicate sheep of ancient Italy. Strabo, 
indeed, describes the beginning of this improvement 
as having taken place in the reign of Tiberius. When 
the Roman Empire was overrun, and almost all traces 
of civilization swept away, the Tarentine stock in 
Greece and Italy, being very tender and requiring the 
greatest care, b^me extinct; but the regenerated 
stock of Bstica, the Merinoes, being able to live in 
the mountains, survived the conquest of Spain by the 
Goths and Vandals. Care was early taken in Spain 
that the improved sheep should not mix with the 
coarse native sheep, and the government soon took 
this important branch of national industry under its 
protection, and established particular courts to have 
jurisdiction over all subjects connected with sheeps 
wool, shepherds, pastures, &c. See also Wool. 

SHEERNE^ a seaport, dockyard, and garrison 
town of England, in the county of Kent, at the 
north-west point of the Isle of Sheppey, on the river 
Medway, at its junction with the Thames, 86 miles 
east by south of London. The harbour is safe and 
commodious, and affords deep water at the lowest 
tides dose alongside the quays. The fortifications 
are of modem build and immense strength, com- 
manding the entrances to both rivers, llie dock- 
yard employs about 1600 men and is prindpally I 
utilized for the repair of shipping, for which service 
it is very completely fitted, the costly dockyard ex- 
tensions at Chatham being found entirely unsuitdsle 
for urgent repairs, owing to the rapid silting up of 
the upper portions of the Medway. Sheemess has 
barra^ accommodation for about 2000 troops and 
nearly the same number of sailora — Sheemess-on^Sea 
is the modem portion of the town, lying on the sea- 
firont It has spadous esplanades, an excellent beach, 
and affords highly convenient bathing and boating 
f acilities. Since the opening of the new London, 
C hatha m , and Dover Railway station, dose to the 
SMi'beaoh and esplanades, the place Is rapidly rising | 
ii e ati fn atio n as a popular summer resort. Adeath- 


hite maintained for many years of under 15 In ^ 
thousand attests tiie healthiness of the districts 
P<m(1891), 14,492; (1901), 18,278. 

SHEERS, two or more spars raised at angles^ 
lashed together near the upper end, and snppori»d 
by guys; used for raising or taking in heavy weights^ 
mso for hoisting or getting out the lower masts of a 
ship. For the last purpose they are either placed on 
the side of the quay or wharf, on board an old ship 
cut down, or in the vessd to be masted or dismasted, 
the lower ends 1}eing placed on opposite sides of the 
deck, and secui^ by stays extending to the stem 
and stem of the vessels. Sheers are also used in 
ship-building yards. 

SHEET, a rope fastened to one or both the lower 
comers of a sail, to extend and retain it in a parti- 
cular situation. 

SHEET-ANCHOR. See Astohob. 

SHEFFIELD, a municipal, pari., and county 
borough and city of England, in the county of 
York (West Riding), pleasantly situated on several 
I acclivities, in a natural amphitheatre, inclosed on 
all sides except towards the north-east by wooded 
hills, at the junction of the Sheaf and Don, on the 
Sheffield and South Yorkshire Navigation Canal, 
and on the Great Central and Midland Railways, 
167 miles n.n.w. of London by rail. The site of the 
town was originally confined to the angle formed by 
the two rivers, but has gradually extended to a con- 
siderable distance along the slopes which rise from 
them, and where not densely covered with houses 
presents many villas and other detached residences, 
distinguished both by the elegance of their archi- 
tecture and the pleasantness of their localities. 
Until recently the central or older parts of the town 
were irregularly built, the streets steep and narrow, 
lined vrith poor-looking brick houses ; but the cor- 
poration have opened up new streets, widened 
others, and otherwise greatly improved this quarter. 
In the more modem parts the streets are both wide 
and straight, and many of the shops are remarkable 
for their elegance. The atmosphere is not so much 
polluted by smoke now as formerly. Almost all 
the streets are well paved and well lighted with gas. 
The communication across the Don is maintained 
by seven bridges, six of stone and one of iron ; there 
are also several bridges over the Sheaf. 

The city contains over sixty churches and other 
places of worship in connection with the Estab- 
lishment, and about 190 belonring to Dissenters of 
various denominations, of which the most numerous 
are the Wesleyan Methodists, Independents, and Bap- 
tists. Among the churches the most deserving of notice 
are the original parish church, a spacious cruciform 
stmcture, erected in the reign of Henry L, sur- 
mounted by a central tower and spire, and contain- 
ing, among other interesting monuments, a bust 
remarkable as the first production of Chantrey’s 
chisel; St. Paul’s, a handsome Grecian edifice, with 
a dome and tower; St. James’, with a well-arran^d 
interior, and an east window containing a beau^ul 
painting of the cracifizion; St. George’s, St Philip’s, 
and St. Mary’s, covered externally with a profusion 
of grotesque beads and other ornaments, but well 
arranged within, and consisting of a nave and aisles, 
separated by ranges of light clustered columns, which 
support a lofty and richly groined roof. Among the 
Dissenting places ci worship notice is due to the 
Wesleyan Brunswick chapel; one or two new Oon- 
gregational chapels; and ^e Roman Catholic chapel, 
a cruciform building in the Decorated style, with a 
tower and elegant roire 200 feet hiffh. The other 
more important buudings are the town-b^ com- 
prising mie municipal offices and council -house, 
Duilt at a cost of £110,000; the OnUer's Hall, a 
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handsome Ghredan edifice, with a Oorinthian portico ; 
the Music Hall, with a library and literary society 
in the same building; the Alfa^ Hall (including a 
large concert room) ; the com exchange, erected at 
a cost of £55,000; the market-hall; uie assembly- 
rooms, theati^ barracks, public baths; the Victoria 
Bailway-station (Great Central); and the Midland 
Bailway-station. The educational and literary in- 
stitutions include Firth College, a ^ft by Mr. Mark 
Firth, made with the view of providing a local home 
for university education; Wesley College, occupying 
a handsome structure; Banmoor Methodist College, 
the People’s College, the grammar-school, the school- 
board schools; the school of art; the mechanics’ 
institution ; a fine technical school ; the athensBum, 
the literary and philosophical society; the free 
public libraries, including the central establish- 
ment and several branches ; and the Buskin 
Museum, Meersbrook Park, founded by the late 
Mr. Buskin. The principal benevolent institutions 
are the ro^ infirmaiy, the royal hospital, the 
Jessop hospital for women, the victuallers’ asylum. 
Firth almshouses, and several charities under the 
cutlers’ company. We may also mention the ceme- 
tery, situated on the slope of a hill about 1 mile from 
the town, and covering a well-laid-out area of alx)ut 
14 acres ; Brightside Bierlow Cemetery, near Pits- 
moor, of 27 acres; and several other cemeteries 
under public control; the botanical gardens, finely 
situated near the general cemetery; the Norfolk, 
Firth, and Weston Parks, the latter of which in- 
cludes the Mappin Art Gallery and a museum; 
several other parks and recreation grounds. There 
are municipally-owned water -works, electric-light 
works, markets, and electric tramways. 

The oldest staple manufactures are all kinds of 
cutlery, including knives, scissors, razors, edge-tools, 
files, and reaping instruments; also armour-plates, 
rails, springs, wheels, tyres, buffers, and all other 
castings for fixed or rolling stock. In each of these 
branches great numbers of workmen are employed, 
and the articles produced are well known and 
esteemed in all the commercial emporiums of the 
world. Steel also is mode in vast quantities, not 
only for the supply of the local demand, but of the 
general market. For this purpose Swedish iron is 
mostly employed. Another celebrated branch of 
manufacture is the plating of articles of copper with 
silver. A great number of hands are also employed 
on what is called Britannia-metal, which is made to 
form a cheap substitute for almost all the articles 
made more expensively from the precious metals; 
and by the operation of what is termed pressing^ 
the horns and hoofs of animals are converted into 
many useful and elegant forms. Other leading 
articles are optical instruments, including especially 
the grinding of spectacle-glasses; and in the more 
cumbrous articles of stoves, grates, and fenders 
Sheffield holds a decided pre-eminence both in low- 
ness of price and elegance of design. In connection 
with the staple manufactures of the town are numer- 
ous extensive iron and brass foundries, grinding, 
tilting, rolling, and slitting mills, Ac. The social 
condition of the workmen is generally superior. 

Sheffield is supposed to have been originally a 
Boman station, and is certainly of great antiquity. 
It existed as a town under the Anglo-Saxons, and 
is mentioned in Domesday -book as a manor. In 
1296 Edward I. granted it a charter to hold a 
weekly market and an annual fair ; and in the 
fourtemth century the mention of the Sheffield 
‘thwytel* or whittle by the poet Chaucer, who 
flourished under Edward III., indicates that it had 
already become noted for its cutlery. In the early 
part of the fifteenth century the domain passed by 


marriage to the odebrated soldier, John Talbot, 
earl of Sbrewi^iy, who built in the vicinity of the 
town a manor-house, which possesses some historical 
interest as connected with the custody of Cardinal 
Wolsey and Mary Queen of Scots. A rolendid 
castle, erected in the reign of Henry VIII., was 
completely demolished by the Parliamentarians dur- 
ing the civil war. The history of the earliest manu- 
facture of Sheffield is involved in considerable 
obscurity, but there cannot be a doubt that, like 
many other English towns, it profited essentially by 
the bigotry of the Duke of Alva in the Netherlimds, 
and was abundantly compensated for the atylum 
which it afforded to the victims of his persecution, 
by the industry and mechanical skill which they 
imported. From the date of their arrival its cutlery 
acquired new celebrity. Its progi^ as a town has 
been most marked during the nineteenth century, 
and latterly it has risen to a prominent place among 
the great manufacturing towns. Its privileges as 
a municipal and parliamentary borough were first 
conferred by the Reform Act of 1832. Since 1886 
it sends five members to the House of Commons. 
It was made a county borough in 1888 and a city 
in 1893. Pop. in 1871, 239,946; in 1881, 284,608; 
in 1891, 824,243; in 1901 (os extended), 408,994. 

SHEIK (properly sheikh or ahatkh), an Arabic 
word signifying an aged man or elder, is used gene- 
rally as a title of reverence, and has come to acquire 
a great variety of significations. Among the Bedouins 
and other migratory tribes where patriarchal govern- 
ment prevails, the head of eveiy tribe is called a 
sheik. The superior of the Mohammedan reh'gious 
or monastic orders are called sheiks. The chief mufti 
is called sheik -ul-islam. In general the title is given 
to learned men, and by a wider extension is used as 
a common title of courtesy, like Mr. 

SHEKEL, a J ewish weight, and also a coin. The 
shekel, as mentioned in the Old Testament, appears 
to be always a weight, and there is no evidence of 
coined money being used by the Jews before the 
time of the Maccabees. There are shekels and half- 
shekels with inscriptions in the Samaritan character 
which are generally attributed to Simon Maccabeus. 
The average weight of these coins is 220 grains of 
silver for the shekel, and 110 for the half-shekel. 

SHELDRAKE, or Shikldkakk, the names given 
to several species of Ducks ( Anatinee). The Common 
Sheldrake (Tadoma 'tmlpanser) inhabits Britain, 
along with a second si^ecies, the Buddy Sheldrake 
{Caaarka rutila). The name of ‘burrowing ducks’ 
has occasionally been given to these birds, from their 
habit of depositing their eggs in the burrows of rab- 
bits excavated in soils of a sandy nature. The eggs 
generally number ten or twelve, and the nest is lined 
with grass and with down from the breast of the 
mother. The sheldrakes are notable for possessing 
a peculiarity in the anatomy of their trachea or wind- 
pipe. At its lower extremity, and before dividing 
into the two main bronchi or air-tubes (one of which 
goes to supply each lung), the windpipe of these 
birds is provided with two expanded aj^ndages of 
unequal size, and of homy structure. Hie function 
of these peculiar structures is probably connected 
with the voice and the production of sounds. 

SHELL, the name applied, in a general sense and 
indifferently, to the external limy covering secreted 
by various groups of invertebrate animals, but re- 
stricted in a scientific sense to that form of exoskeleton 
secreted by more or less definite tissues, and forming 
a structure distinct from these tissues themselves. 
Thus, popularly, the name ‘ shell ’ is applied equally 
to the exoskeleton of the crab or lobster, to the test 
of the Sea-urchin or Echinus, or to that of the Fora- 
minifera among the Protozoa, and to the aheUa of 
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the McSivmm It k aqaally hofwtnnt, that 

to theae Tarioui fomu of exoakelet^ differing m 
tli^ do in oiMntial nature^ tho name ahell cannot 
be indifferently applied in a atrictly logical or aden- 
tifio aenee. And henoe the natnnJiat reakiota the 
term *ahell' to the definite atmoture aeoreted bv the 
mantle of the Molluaca, whilat to other forma of exo- 
skeleton he appliea the name ‘teat* The ahella of 
Foraminifera are thna teata, aa alao are the ahella of 
Bdiini; and whilat the name ahell may be given to 
the limy cruet of the oraba, lobetera, and thefr allieo, 
the nature of thia latter atmoture being, however, 
entirely different from that of the trae ahella of 
Molluaca^ Thua the aheU of the crab or lobater oon- 


aiata of little elae than a depoait of lime or oalcareoua 
matter within the akin or epidermal tiaanea of the 
an ima l. Such a ahell, in other worda, la eaaentidly 
a calcified akin; and aa aeen in the phenomena of 
* moulting,' thia limy akin may be got rid of periodi- 
cally, evra to ita moat ultimate and delicate parta. 
If we oompare thia ahell with the teat or aheU of the 
Sea-urchin we find a aimilarity of fundamental like- 
neaa between them. The dep^tion of lime in the 
ahell or teat of the Kchinua ia carried out in a more 
elaborate faahion than in that of the crab, for we 
find in the former that the teat oonaiata of rowa or 
aeriea of platea of definite form, united to each other. 
The ahell in auch humble forma aa the Foraminifera 
(aee Pbotozoa) bring na nearer to the trae t3^ of 
MoUuaoan ahell than the preoedinr oaaea. The Fora- 
miniferal teat ia aeoreted by the Bving aubatance of 
the body, from which, however, it ia aeparate and 
diatinct, remaining aa a tangible and aeparate atruo- 
tore af^ the living animal haa diaappeared. When 
we come to the ahella of Molluaoa we attain a good 
idea, ao far aa mode of formation ia concerned, of the 
typical ahell Here we find a tiaaue aurfaoe — the 
mantle aurface (aee Mantlk) — provided, which 
aecretea the ahell, and providea for ita renewal and 
repair. Moreover, the ahell in the MoUuaca ia organi- 
cally connected to the body through attaohmenta of 
the muaclea, mantle, and viacera; and henoe no 
periodical moulting or exuviation of the ahell ia poa- 
aible in theae forma. The ahell in Molluaca further 
growa and inoreaaea with the growth of the animal 
uaelf. That of Cruataoea doea not grow after it if. 
periodically formed; the object and uae of the periodic 
moultinga of the Cruatacean ahell being to afford a 
time when, the body being aoft and mell-leaa, the 
animal can add to ita aize, and aeorete a new ah^ or 
oraat adapted to accommc^ate the increaae of body. 

Bearing in mind thoae ideaa regarding the homo- 
logiea and differenoea between the varioua forma of 
ahell met with in the animal aeriea, we may next 
briefiy glance at the atracture and modificationa 
obaervable in theae varied typea of exoakeleton. The 
ahell maybedeatined for protection and for incloaing 
the aoft parta, aa in Foraminifera, Echini, and Oraa- 
taoea; or, aa in Molluaca, it may eaaentially repreaent 
a pneumo-akeleton, that ia, a hard atractim deaigned 
to afford protection chiefly and primarily to the 
breathing organa of the animal Aa auch we are 
prepared, therefore^ to find that the ahell of the 
Molluaca alwaya beara a definite relation to the rea- 
piratory aurfacea; and in ita most elementary form 
the Molluacan ahell exiata aa a simple structure 
covering the gills and nothing more, aa seen in OSort- 
naria, Lmax, &o. In some Cephalopodoua Molluscs 
or Cuttle-fishes, the sheU, represented by the internal 
pen or cuttle-bone, may serve to support the soft parts 
of the a nim al. Shells do not oonim invariably of 
lime. Flint or siliceous matter may enter partly or 
wholly into their oompoaition, as in the shells of 
Badiolaria, Polyoystina, Ac., among the Protoaoa 
iwhioh see). 


The didls of Forainlnileim are calcaieona cr Unnr, 
and are nauallY coniposite, that K consist Intsmallj 
of a number of chambef% the Uving matter contained 
in these chambers being, however, St continnono kind. 
Compound sheila of Foraminifera are produced from 
originally single sM^menta a process of continnons 
gemmation or teddmg, and aooozmnglyaa the budding 
proceeds in aatraight or curved dir^on, so we come 
to have linear or spiral ahdls formed. The riielis of 
Foraminifera exhibit three typea of straotnre. The 
so-called poroellanous shells consist of poroeUdn-Uke 
matter, homogeneous in nature, and opaque white 
when seen by reflected light. Ibeae sheila are not 
perforated by foramina or apertures through which 
the pteudopodia or processes of the body ^ee Pro- 
tozoa) can be protruded. The vitreous or hyaline 
shells are of transparent glassy texture^ and their 
walls are perforated by apertuM The arenaceous 
shells conskt of particles of sand glued together by 
the animals, and hence are hardly to be regarded as 
true shells. 

The test of the Echini or Sea-urchina exhfliita, In 
its intimate or microecopio structure, a net-work of 
carbonate of lime or chalk, together with a basis of 
animal matter. In Crustacea, such as in Decapoda 
(Crabs, Lobatera, Ac.), the moat perfect type of shell 
exhibits a horny, outer, atractureleaa layer; then 
intermediately a layer exhibiting areoUe or (qMtoea; 
and internally and lastly, a subetanoeor layerof lamin- 
ated tubular structure. One or two of these layers 
may be wanting in some cases, as in the PortonidsB, 
or certain crabs, in which the outer horny and the 
areolated layer are alone present. 

The shells of Molluaca are formed, as already 
remarked, by the mantle (see Mavtli and Mollub- 
oa) — the deUcate membrane which, on opening any 
ordinary mollusc (such aa an ovater or mussel), may 
be seen lining the interior of the valves or halves of 
the shell Shrils are not invariably present in Mol- 
luaca. They are wanting in Polyzoa, Tunicata or 
Sea-squirts, and in some Gasteropoda, Aa Some- 
times the shell ia very radimentaiy, and may be 
visible or concealed entirely by the mantle itself. 
MoUuaca are thus divided mto t€Mtaceou$ or $hdled 
forms and naked forma. 

Each separate piece of which the MoUuscan sbeU 
oonaiata ia termed a valva Such sheila (for example^ 
those of cockles, oysters, muasela, aoaUopa, Aa), 
aa consist of two pieces, are hence termed Hvalvei, 
Shells consisting (for example, shells of whril^ lim- 
pets, Aa) of but a single piece are named univaltfei; 
whilst, aa in one family (Chitons) of Gktfteropod^ the 
shell, consisting of eight pieces, is named mtdUvalve, 
The sheU of most MoUnsca, even those which are 
naked in the adult state, appears in a radimentaiy 
state whilst they are stiU inclosed as embryos within 
the egg. As the embryo of naked MoUusos grows 
this rudimentary aheU ia cast off; whilst in tM tes- 
taceous forms the embryonic sheU becomes the nudeus 
of that structure as it exists in the adult; and, as in 
bivalves, this nucleus is usuaUy plaoed at the umibo 
or beak of the valves, which part may differ widdy 
kom the remainder of the ahell 

As regards the chemical composition of the shdls 
of MoUuaca they appear to consist of carbonate of 
lime— exhibiting the atomic composition of oaldte— 
united with a amaU proportion of animal matter. 
OoGSwionaUy, aa in the hard brittle shells of the 
PholadidsB (which see), or Piddooks, the aheU-matter, 
or rather the limy material exists in the aUotropio 
form of airagoni^ which, being much harder thiui 
oaldte, serves to render the sheUii effident organs for 
excavating the burrows which the Phdades scoop 
out in rool^ 

Three dikf varietieo of texture are peroeptibis In 



ibiltiiOMi dbaOik !ni» pmikmom ahOk mm in 
Omlwopodt nomiel d libim injan^ i^ioh nil^Ut n 
•fanllir atnioliiN^ bill dittm in thn mnniwr in wbloh 
lha rtraotaft li dkpoatd. BmIi lajtr OMiairti of 
thin hmintt or plntaa, (dnoad aid^ byaida^ tba direo- 
tkn of tha planaa of them Umiiw baing diffarant in 
tha diffarant Uyan. Thna tha plataa may Ua trana- 
▼araaly in tha oentral layer ana bmriioataUy in tha 
othan^ or longitadinally in tha middla and crooawiaa 
In tha ontar inner layera. Tha naermm ahella 
(ana the eaoond Tariety, and ara knoum by their 
pearly Inst^ doe to the preaenoe of nacre, or mother- 
of-paarL The loatre of theaa ahella ia due to the 
preaenoe of minute atrise, or linea which refract the 
liffht^ and oaoaa tha play of colonra and Inatrea. 
mere ia in fact made up of nnmeroua doaely- 
packed layera, the edgea of which eihibit nndn- 
lationa o{ their aurfaoea. The ./ihroua ahella are oom- 
poaed aimply of aucoeaaive lamina or layera of pria- 
matio oella. In their living atata ahella are covered 
externally by a layer of animal matter, known aa 
the perioitraeum, or epidermii, well aeen in the freah- 
water mnaaela, for example. Thia layer may, how- 
ever, be ao delicate aa to be almoat inviaible to 
ordimuy obaervation. 

The ahella of Braohiopoda (aee Molluboa) exhibit 
certain intereatinr peculiaritiea of atructure^ in that 
they are oompoaed of long flattened priama, arranged 
parallel to one another, in a regular manner, and at 
a very acute angla->of about 10” or 12” — with the 
ahell aurfaoea. A aeriea of minute oanala perforatea 
the aheU-aubatanoe of Brachiopoda, the cani^ paaaing 
vertically from one aurfaoe to the other, and generally 
widening aa they come to the external anifaoe of the 
ahelL ^e exiaienoe of theae oanala givea the ahella 
of Brachiopoda an appearance known by the term 
^neUUed; and it ia noteworthy that in the living 
Brachiop^ the oanala lodge prooeaaea of the mantle, 
foiming pooket-like or ooroal tubea, connected pro- 
bably with the reapiratory or excretory ayatema. 
The ahella of aome Brachiopoda (for example, Bhyn- 
rkoneUidee) do not poaaeaa thia canal atructure, and 
are hence termed impuncUUe, 

When the valvea or pieoea of which a ahell ia com- 
poaed are equal in aize the ahell ia denominated equi- 
txdve — aa in Lamellibranchiata. It ia inequivalvt 
when one valve (aa, lor example, the veiUid valve 
of moat Brachiop^) exoeeda the other in aize. If 
the ahell (aa in moat Lamellibranchiatea) ia more 
developed to one aide of the middle line than to the 
other it ia termed inequilateral; but when (aa in 
Braohiopoda) both aidea ara equally developed it ia 
named equilateral. The ahell of Lamellibranchiatea 
earentially and typically oonaiata of a hollow cone 
with ita apex directed more to one aide than to the 
other. The terma applied to indicate the conforma- 
tion of Lamellibranchiate ahella are readily under- 
atood. The prominent point of the ahell ia the umho 
or beak, Thia latter alwaya pointa in the direction 
of the mouth, and hence the aide on which the mouth 
ia aituated ia termed the anterior aide; the oppoaite 
aide to thia latter being named poeterior. The aide 
at which the ahella are articulated, or that where 
the hixme ia dtuated, ia the doreal or upper border; 
the border omxxdte to thia latter, or that by which the 
ahell opena, being in contradiatinction termed the 
ventral aide or mte. We meaaure the length of a 
Lamellibranchiate ahell from ita anterior to ita poa- 
Uador margin; and ita hreadih from the doraal to the 
ventral b^er. The valvea in I lamellibranchiatea 
lUe aide by aide In the natural position of the animal, 
and with reference to the included organa, and are 
hence termed lateral in position. In Brachiopoda 
the ahella lie doraally and ventrally in the natural 
pcaitkin of the aniinal, one valve thna lying on top 
voL. xni. 


cfihecIbM*. The aballB In Laai ^llbBangWal i a am 
ahnt or drawn Icgitiiav by the aetfan el ^th^ dm 
or twomWiMfarmiiBolea. Tim Impraaaloiia cl iheiB 
mnadea may genaralfy be perceived on looking at 
the Interior d the ahella, the anterior addnoter 
being neanat the mouth or anterior border 
olthe ahea In aome caaea (aa in oyatera) ei^y 
a aingle adductor muade la devdoped, thia latt e r 
repreaenting tiM poatericr muade of those forma 
poaaeaaing two muadea. The forma with sint^ 
mnadea are named Mimomgariaimi, those with two 
being termed Dimyaria, The dtdla of Lamelli- 
braimhiatea are optmd not by muscular action but 
by that of ligamenta aituated at the hinge^ one of 
which (the external ligament) la put on the atretdi 
when the ahell is doae^ and opena the ahell ia virtue 
of ita daatidty. The internal ligament is situated 
within the hing^ and usually in pits or dep rea a i o na 
of the ahelL latter is also compressed when 

the ahell is dosed, and aids in opening the shell bv 
its elastidty. The dosure of Lamellibreaohiate ahdia 
ia dierefore a vital and muscular act; their opening la 
a purdy mechanical feqtnre. In Bradikpoda the 
valvea of the ahell ara b#Jt dosed by muadea (addue* 
tors), and opened by special abductor muadea. The 
hinge of Limellibranc^te shells may be curved or 
straight, and may exhibit seta of teeth springing from 
one valve and fitting into sockets on the opposite 
valve of the shelL 

In Gasteropoda the shell ia typically a spiral uni- 
valve; and we may oonodve of a simple conical shell 
(such aa that of the Limpet) being converted into 
a spiral form by supposing it to be firstly long drawn 
out, and then twist^ upon itself from aliove down- 
wards, either to the right or left aide. The apex of 
the Gaateropod shell ia usually more or less oolique 
in position. The coils or whorls of the spiral shell 
may either be separated (as in Vermetus) or contigu- 
ous, and in dose contact Sometimes tba whwla 
lie in one and the same plane^ being coiled round a 
oentral axis (aa in the freah-water Planofins), and 
then the ahell b named discoidal. But generally tiie 
Gaateropod shell shows the whorls to be wound in an 
oblique manner, so aa to form a true spiral, and dudls 
with this conformation may therefore be named tro- 
choid, turreted, turbinate, Ac. An ordinary Gaatero- 
pod ^ell shows the whorla wound round a oentral 
axis or columella; the nucleus or apex being formed, 
as already mentioned, o^ the shell of embryonic life, 
and the largest or tezininal whorl {body wharl) show- 
ing the moM or aperture, which may exhibit various 
dentations of ita margins. When the odumella or 
axis of the shell ia hofiowed, and opena bdow at the 
mouth-aperture, the opening is named the umlnlicue; 
but it may also be solid and imperforate. If the 
aperture or mouth of the shell ia notched for the jmw- 
aage of one or more siphons, the shell is said to be 
siphonoeUmatous, If, on the contrary, ita margin it 
unbroken and entire, the shell is holoetomatoue. 

The ahella of Pteropoda are generally of delicate 
glassy structure, and consist either of a doraal and 
ventnJ or united plate, or of a spiral shell In some 
extinct forma (for example, Conularia) of Pteropoda 
the shell was of large ai^ and of quadrate aha^ 

The Cephalopoda or Cuttle-fishes poaaeaa (as in 
the Tetrabranchiata; see Nautilub) external many- 
chambered ahella, or, as in ordinaafy oases, intermd 
shells, which may be destitute of cbimlwa, or Num- 
bered as in the extinct Belemnitea or in the 
Spinila. In the Paper Nautilus or Aigmiaat the 
shell ia external, but aingle-chambered; and is, more- 
over, not a true ahell, but a foot-aeoretion, being 
formed not by the mantle but bv two of the feet or 
arms, which are apedaliy expanM and nuxUM for 
thia othoe. 
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RTnCTJ^ in militaiy affain, a hollow projectile 
filled with a btuating charge of p^impowder or other 
ex^odTe. Projectilee are sphencal for amooth-bore 
orananoe, but rifled ordnance Are elongated pro- 
jectileBi which can be so much heavier than the 
oorreaponding qpherioal projectiles of same calibm 
Armour-piercing PaUiser projectiles of cast iron with 
hard and tnnittle chilled points used to be made, but 
these are now obsolete. Armour-piercing shot and 
^ell are now made of forged steel under various 
secret and patented processes, the object being to 
get a projectile with an extremely hard point and a 
tough body, so that it will penetrate and not break 
up a^[ain8t modem hard-surfaced armour. Armour- 
pieromg pointed common shell filled with a large 
explosive charge are intended to penetrate the com- 
paratively thin armour of ships and burst inside by 
means of a fuse fixed at their base. Armour-piercing 
shot are for firing against thin armour without an 
explosive, charge, the object being to obviate the 
chimoe of the projectile bursting More it has com- 
pleted its work on the armour-phkte. Common shells 
are hollow and filled with a bursting charge of gun- 
powder, lyddite, or other explosive, and generally 
fitted with a fuse to act on imp^t (see Fuse, and 
Plate I. at article Gun). Lyddite is fused picric 
add, which is remarkably safe from explosion by 
friction. Against masonry, the violent detonating 
high explosive, meeting with the resistance requisite 
to develop its destructive power, is more effective ; 
but against earthworks, blade gunpowder is perhaps 
superior. With black gunpowder the splinters and 
fragments of the exploded shell are thrown forwards 
only, but a high explosive overcoming the forward 
velodty of the shell bursts it in all directions, hence 
its back and downward blast is very deadly against 
troops thick behind cover. Steel shells with black 
gunpowder only burst in a few fragments; the 
German field-artillery burst thick-walled cast steel 
high-explosive shells with a time-fuse, a few feet above 
the cover. Shrapnd shells are filled with bullets, 
and have a small bursting-charge just suffident to 
release the bullets from the outer cylindrical case. 
With rifled ordnance the centrifugal force of rota- 
tion disperses the bullets in the shape of a cone. 
Field-service shrapnel have hardened lead bullets, 
85 to the lb., requiring a striking velocity of 400 
feet per second to diwble a man, which gives a 
limit to their effective range : the British 15-pounder 
has about 212 such bullets. Shrapnel is par exed- 
hence the best shell against troops in the open, and 
is generally burst by a time- fuse a few feet in the air 
above, and about 100 yards from, the enemy. Seg- 
ment shells are devis^ to get the effects both of 
common and shrapnel shells. In shells of this kind 
iron segments are placed, on the prindple of the 
arch, inside a thin casing ; thus, the shell can resist 
the external explosion of the powder charge, but its 
own internal bursting charge easily bref^ it up. 
Ring shells, similar to segment, are much used on the 
Continent. Caee shet, we may here mention, are 
small balls put in a thin iron cylinder. The shock 
of discharge releases the balls m the gun, and pro- 
jects them ; they are most suitable for close quarters. 
Star shells on bursting throw out magnesium stars to 
light up an enemy’s position. Ckiroateee are hollow 
shelliB with th^ vents, filled with a burning oom- 
podtion and ignited by the flame of the powder 
charge. The burning composition spurts out of the 
vents, and thus can set buildings on fire. 

SHELLEY, Mabt WoLLsroNBOBaFT, the wife of 
the poet Shelley, and the authoress of Frankenstein, 
was the daughter of the celebrated William Godwin 
and Mary Wollstonecraft, and bom in 1797. In 
1814 she eloped with Shelley to Switxerland, and 


after the death of his wife die was married to him 
(see next artide). Subsequently they resided ehiefiy 
in Italy, where her husband, with his friend Mr. 
Willian^ was drowned in 1822. While travelling 
with him she composed her famous romanoe of 
Frankenstein, udiioh excited an immense sensation. 
It turns on the supposed discovery a young student 
of the principle of life, and the consequent formation 
by him of a human being. Though somewhat un- 
equal in its execution the working out of this repul- 
sive idea is well contrived, and tew descriptions in 
the department of fiction are more terribly graphic 
than the scene where the experimenter first suooeeds 
in infusing life into his handiwork. After her hus- 
band’s death she devoted herself much to literary 
composition, producing Valperga, The Last Man, and 
other works of fiction, several biomphies for the 
Cabinet Cyclopedia, two volumes of Ilambles in Ger- 
many and Italy, and lastly arranging and editi^ 
her husband’s poetical worlm and miscellaneous writ- 
ings. Mrs. Shelley died in London on 1st Febru- 
ary, 1851. 

SHELLEY, Percy Bysshe, poet, was bom at 
Field Place, Horshan^ Sussex, 4th August, 1792. 
He was the son of Sir Timothy Shelley, a landed 
proprietor of ancient family. His genius does not 
appear to have shown itself at an early age unless 
by eccentricitv of conduct. As a child he was fond 
of wandering by moonlight and inventing marvellous 
tales. He was brought up till ten years of age with 
his sisters, and being of a delicate constitution he 
had acquii^ an effeminate manner and appearance 
when he was sent to school at Zion House, Brent- 
ford. He found the manners of the other Bchool-b<^ 
uncongenial, and their rudeness, with which he was 
unfitt^ to cope, filled his mind with images of 
tyranny and oppression. He went to Eton at twelve, 
and here his ideas of social tpanny were confirmed. 
He put himself in opposition to the constituted 
authorities by refusing to submit to fagging. His 
rooted conviction of the tyranny of his masters was 
prejudicial to his progress, as was also a taste for 
desultory reading; but he made fair attainments 
in scholarship, and began to write verses, being in- 
spired bv Burger’s Lenore. Soon after his first 
effusion he wrote, in conjunction with bis cousin 
Thomas Medwin, six or seven cantos on the story of 
the Wandering Jew. He also wrote two romances, 
Zastroi^ and St. Irv^e or the Rosicmcian, pub- 
lished in 1810. In this year he went to O^ord, 
matriculating at University College. He had now 
become a close student and constant writer. He 
published soon after his arrival Posthumous Frag- 
ments of Margaret Nicholson, verses purporting to 
be by the mad woman who attempt^ the king’s 
life. In his second year at the university he pul> 
lished anonjrmously, apparently as a chi^enge to 
the heads of the colleges, to whom it was sent, a 
scholastic thesis entitled The Necessity of Atheism. 
The authorship being known, he was challenged, 
and, refusing either to acknowledge or deny it, he 
was at once expelled. Hume was at this time his 
great authority in philosophy, but he afterward^ 
according to Medwin, adopted Berkeleyanism.^ His 
study of Plato, which was constant and enthusiastic^ 
appears also to have subsequently greatly mfluenced 
hiB views. He imbibed much of we utopian spMu- 
lation of Plato on the oijj;aiiization of society, which, 
together wiUi his belief m the tyrannv and iniustioe 
of the existing organization, made the breach now 
caused in his relations with society irreconcilable. 
After leaviim the university he completed Queen 
Mab: a Philosophical Poem, privately prints in 
1818, and publii&ed without Im consent in 1821. 
It contains a violent and blaq)hemouB attack on 
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Ohrirtiiaity and Bible» bat it is taax to aav that 
Shelley ne^er i^»mved of its paUioation, and tried 
to Buppre oB it. He remained in London for some 
time after his expulsion before his father would 
receive him home, and he offended him irrecoverably 
in 1811 by manning at Edinburgh Harriet West- 
brook, the daughter of a retired innkeeper. She 
was sixteen years of age, his own age being nine- 
teen. They wandered about England, Scotland, 
and Ireland for upwards of two years, but after 
being remarried in ^gland th^ separated, and she 
returned with her daughter to her father’s house, 
afterwards giving birth to a son. In 1814 Shelley 
went to the Continent in company with Mary 
Godwin, daughter of William Q^win and Mary 
Wollstonecraft (See preceding article, and <jk)DWiN, 
Maet and William.) In 1815 his father made an 
arrangement to allow him an income of £1000 a year, 
of which Shelley settled £200 on Harriet. In 1816 
he published Alastor, or the Spirit of Solitude, and 
other Poems. The same year he and Mary Godwin 
revisited the Continent, where he formed an inti- 
mttcy with Lord Byron, afterwards renewed in 
Italy, and from which the genius of B 3 rron did not 
fail to draw fresh inspiration. In November, 
1816, his wife committed suicide by drowning, and 
Shelley was deeply affected by this event. Soon 
after he married Mary Wollstonecraft, by whom he 
already had a child. By a suit in chancery decided 
in 1817 Mr. Westbrook obtained the guardianship 
of Harriet’s children at Shelley’s expense, the plea 
being that his atheistical opmions and irregular 
views on marriage made the father unfit to be in- 
trusted with them. In 1816-18 he resided chiefly 
at Great Marlow, where he laboured assiduously 
in relieving the poor. This active benevolence al- 
ways characterize Shelley. Medwin says he would 
have given his last sixpence to a stranger in want. 
At this period he was very intimate with Leigh 
Hunt, to whom he made a gift of £1400. In 1818 
The Revolt of Islam, a poem in the Spenserian 
stansa, appeared, originally printed in 1817 as Laon 
and Cythna, a Vision of the Nineteenth Century, 
which was immediately withdrawn and modified. 
Partly from anxiety lest he should be deprived of 
the (mildren of his second marriage, he left Eng- 
land finally in March, 1818. His Rosalind and 
Helen was begun in England and completed in Italy. 
He passed through the Alps into Italy, and stay^ 
for some time with Lord Byron at Venice. He 
represented himself and Byron, of whose genius he 
hi^ the most exalted opinion, under the names of 
Julian and M add al o in a sketch written after this 
time. He states himself that he was * attached to 
that philosophical sect that assert the power of man 
over his own mind, and the immense mprovements 
of which, by the extinction of certain moral super- 
stitions, human society may be made susceptible’, 
a description which might almost have answered 
for the historian Buckle. From Venice Shelley 
proceeded to Napl^ where he produced his Lines 
written in Dejection. After Naples he visited 
Rome. During this tour he produced two of his 
greatest works—the Cend (Leghorn, 1819) and the 
Prometheus Unbound (London, 1820). The tragedy 
of the Cend is conddei^ the least visionary of aU his 
greater work% and the one which exhibits most power 
of dealing with the realities of life; but the horror 
•of the subject has prevented it from ever becoming 
popular, and from ever bdng acted. From Rome 
he went to Florence and Leghorn, and finally settled 
at Pisa. In 1819 he wrote the grand Ode to the 
West Wind, and the Masque of Anarchy, his parody 
Peter Bell the Third belongingto the same period. 
In 1820 there followed Tbe Witch of Atlas, the 


borleeque Sweltfoot the Tyrant, and some fine lyrics; 
in 1821 Bpipsychidion, the Defence of Poetiy, and 
Adonals, a monody on the death of Keats ; and in 
1822 Hellas, a poem in favour of Greek indepen- 
dence. Shelly nad a passion for the sea, and had 
himself contrived a fast-sailing yacht of a peculiar 
construction. In this vessel he was sail^ along 
with a Mr. Williams in the Bay of Speaia on the 
8th of July, 1821, when both were drowned by, as 
was long l^eved, the upsetting of the boat through 
a sudden squall. In Novemw, 1875, however, it 
was stated in a letter to the Times that an old 
sailor who had recently died at Spezia had con- 
fessed that he was one of a crew that ran into and 
unintentionally sunk Shelley’s boat, their belief being 
that the rich * milord Byron * was on board, whom 
they intended to murder for the money they sup- 
posl^ he had with him. But this story has not 
oeen sufficiently authenticated. Shelley’s body was 
recovered ten days after, and being cremateo, the 
ashes were deposited by his friends in the Protestant 
burying -ground of Rome, but the heart was pre- 
served. Apart from special causes of alienation, 
Shelley’s poetry would never have been popular 
with the mass of readers. It was largely the result 
of an over-acute seiuiibility. His imagination in 
his more elaborate works carries him wyond the 
bounds of reality into a world of his own, which is 
obrcurely reveled amid all its splendid imagery. 
His metaphyrics are without a solid foundation 
in reason ; his views of the wrongs of society of 
which he wished to constitute himself a reformer 
are for the most part viaionaiy ; and the censure of 
extreme presumption can hardly be withheld from 
a rater who in his youth rejects all establi^ed 
opinions and attempts not only to remodel society 
but to frame a universal scheme of things out of his 
own experience; but in strength of imagination Mid 
fertility of fancy, particularly in the power of im- 
personation, as well as in command of language and 
appreciation of the beautiful in poetic art, he has 
had few rivals. The Prometheus Unbound, in which 
he idealizes the creations of Greek mythology, it 
much admired for its classical spirit as well as for 
the boldness and originality of his adaptation of the 
classical forms to his own speculations. The most 
popular of his works are his minor poems, which 
appeared from time to time along with his larger 
pieces, particularly the Cloud and the Bkylark. 
Shortly before his death he had engaged with 
Byron and Leigh Hunt in the projection of a peri- 
odical magazine, the Liberal, which had a short 
career. A number of his writing did not tppear 
till after his death, such as Julian and Maddalo^ 
The Witch of Atlas, The Triumph of Life, and 
The Masque of Anarchy. Amoim biographiee or 
memoirs of Shelley are those of ^omat Medwin, 
Thomas Jefferson Hogg, W. M. Rossetti, M[athilde 
Blind, G. £. Woodberry, J. 0. Jeaffreson (The Real 
Shelley), dec. ; and there are Shelley Memorials from 
Authentic Sources, edited hy Lady Shelley (1859); 
but the most complete life of Shelley is that pub- 
lished hy Professor Edward Dowden m 1886. The 
best editions of his works are those of Buxton For- 
man, and Dowden. 

SHELL-LAG. See Lao. 

SHEM, the eldest son of Noah, and ancestor of 
Abraham, who was the eighth in descent from 
according to the genealogies in the book of Geneeis. 
He is said to have died at the age of 600 yeara. 

SHENANDOAH, a river of the United States, 
which is formed in Virginia by the junction of three 
streams near Port Republic, flows along the west 
side of Blue Ridge and nearly parallel to it, and 
below Harper’s Ferry joins the Potomac^ of whidh 





H li the prindpel trllmteiy* Iti length from Port 
llepnblio le 170 mflei, the jff o e t e r part ol b 
navigable for email bo^ The Vallej of the Shen- 
andoah wae tibe eoene of nnmeroua military opera- 
tione in the American civil war, and wae devaetated 
General Sherman in 1864. 

8HENBY, a town of Nnbia^ on the Nile, forming 
the ca^tal of the tract between the Atbara and the 
Nile, and anciently known ae the laland of Meroe. 
Being on the road from Senaar and the gold ooun- 
triee in the south to Egypt, and on that from Kor- 
dofan and Darfur to Suakim on the Bed Seis nearly 
all the caravane of the country paae through it Pop. 
10 , 000 . 

SHENSE, a province of China, bounded on the 
north by the Great Wall, which divides it from 
Mongolia, on the east by Shansee and Honan, on the 
south-east by Houpe, on the south by Sechuen, and 
on the west by Kan^; area, 81,190 souare miles; 
pop. 10,200,000. It b traversed by the Peh-ling 
range, separating the ba^ns of the Hoang-Ho and 
Yang-tse or Yellow and Great Kivers; u well 
watered, <hiefly by the Wei-ho, Loh, and Wu-ting; 
produces good crops of wheat, millet, and cotton; 
rears great numbers of horses, cattle, goats, and sheep; 
and has mines of iron, copper, lead, ooal, and gold. 
These, with rhubarb, musk, and wax, are the chief 


exports. 

SHENSTONE, William, an Ihiglish poet, was 
bom at Hales Owen, Worcestershire, in 1/14. His 
father was a gentleman farmer, who cultivated a 
moderate estate, called the Leasowes, which was 
rendered celebrated by the taste of his son. The 
Utter was educated at Oxford, and entertained 
thoughts of taking hb academical degrees, and pro- 
oeeding to the study of some profession, but was 
seduced, by obtaining possession of his paternal pro- 
perty, to relincjuish all hb views of an active life, 
and occupied himself with rural embellishments and 
the cultivation of poetiy. In 1737 he printed a 
volume of juvenile poems, which obtained little notice; 
and in 1740 the Jud^ent of Hercules. In the fol- 
lowing year appeared hb Schoolmbtress, an luohaio 
poem in the style of Spenser, which b conudered hb 
best production. Hb great object, to render the 
Leasowes famous for picturesque ^auty and ele- 
gance, led to expenses which he could but ill support, 
and he was by no means a hi^y inhabitant of the 
Eden which he had created. He died in February, 
1768, in hb fiftieth year. Hb works in prose and 
verse, in three vols. 8vo, were published by Dodsley 
(1764-69). 

SHEOL (Hebrew), a Hebrew word frequently 
occurring in the Old Testament, and rendered in the 
Septuagint by hadest in the Authorized Version by 
crave, pit, and hell; but in the Bevbed Bible pub- 
Ibhed in 1885 it is only rendered once by the last 
term. The word b generally understood to be 
derived from a root signifying hollow, and taken 
literally it appears to be represented as a hollow 
subterranean resting-place of the dead of vast dimen- 
sions. The general vagueness of the notions of sbeol 
appear to indicate nothing beyond ignorance of the 
condition after death, an ignorance which b not 
commonly supplied by any definite efforts of the 
imagination. Sometimes sheol appears to represent 
the grave in a poetical generalization; sometimes the 
idea of retribution or punbhment b associated with 
it, but never that of future happiness. It seems to 
have become associated with the idea of punbhment 
about the time of the exile. See Hell. 

SHEPHERD KINGS. See Hyosob. 

SHEPHERD'S DOG, or Ck>LLix. Of all the 
numerous varieties of the dog no one ranks higher 
in its own intelligence or in its usefulness to man 


than the p re se n t It appears farther to p r eeert e a 
more than varietal Identify, and to keep the oa- 
tinotive featnree of its breed In evefy oountiy, and 
even when interbred with other varletiea. The Shop* 
herd's Dog, by some authoritiea, b accounted the pro- 
genitor of the British dogs. It b ffreerally d large 
size, and of powerful, lithe build. The fur b thicduy 
set The tail, whidi in former years was cnt^ Is 
inclined to be long, and possesses a bushy fringe 
The muzzle b notably sharp. The eyes are laz^ 
and bright The limbs are strongly s^e, and the 
whole frame betokens an adaptation to an open, 
out-door life. The breed has been crossed with other 
varieties, chiefly for the purpose of obtaining in 
^rting dogs the hardy endurance of the Sheep-dog. 
I&e cross between the Setter and Collie b the most 
frequent intermixture, but crosses with the Fox- 
hound and Pointer are by no means uncommon. The 
intellirenoe of these dogs b at no time more vividly 
exemjdified than when seen ready to understand and 
obey the shepherd's orders. Seeming to know each 
order, the well -trained Sheep-dog will direct the 
movements of the flock with a speed and correctness 
equal to that of any ordinary human aid. And the 
long association with the riiepherd only tends to 
initiate the dog into the peculiarities and dbposition 
of hb master, and so to render the commands of the 
latter the better apprecbted by the canine servitor. 
Youatt says that the sheep in turn should understand 
the dog as well as the master. If the sheep do not 
assemble round the dog when alarmed, and so insure 
hb protection, or if the dog himself be not equally 
careful of the sheep, the true relations of the dqg, shep- 
herd, and sheep are mbconstrued. 

The name Collie or Colley b sometimes ^dally 
given to a Scotch variety of the Shepherd’s Dog, 
which, in its most perfect and t^ical appearanccL 
presents a black and tan colour, ^e mu^e b said 
to be sharper than in the ordinary Sheep-dog, and 
the hair b longer and closer than in the latter form. 
The so-called Drover^e-dog b a cross between the 
Sheep-dog and Gravhound, Pointer, or Foxhound. 
Thb latter variety does not exhibit the same intel- 
ligence as the Shepherd’s-dog, and b more of a mere 
guardian during the transit of sheep than a faithful 
i watch and ward. 

SHEPPEY (that b, the^ eg or isle), an bland of 
England, in the county of Aent, at the mouth of the 
Thames, between the estuaries of the Medway and 
the Swade. It b from 8 to 9 miles long and al^ut 5 
broad, separated from the mainland by a branch of 
the Medway and the estuary of the Swale. Sheer- 
nesB b at its north-west extremity. The lowlands 
have long been celebrated for Idle breeding and 
fattening of sheep; the uplands are very fertile and 
devoted mainly to the growth of oerei^ Minster 
Abbey church b of great archaeological interest, as 
being one of the three earliest built Saxon churches. 
Sheppey cliffs are rich in vegetable and animal 
fossils. The bland has been ^«dually encroached 
on by the sea. Pop. in 1891, 18,607. 

SHEPTON- MALLET, a market-town of Eng- 
land, in the county of Somerset, situated on a slight 
acclivity at the foot of the eastern range of the 
Mendip BUlls, about 4} miles east of Wells. It has 
tolerably straight, well-paved, and clean streets, and 
houses generally well buUt of stone. In the centre of 
the market-place stands a remarkably handsome cross, 
erected about 800 years a^; it is of an hexagmial 
form, with a column or shaft 60 feet high. The 
chur^ is of mixed Norman and Gk>thio styles^ and 
has a fine tower 120 feet high. There are several 
other places of worship, and an endowed grammar* 
school The manufactures of the place comprise silk, 
velvet, crape, Ac., In all of which many b^d« are 
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Brewini^ the maldiig of boots and sheet, 
and of Oheddar cheese, are also carried on. There 
are two r ailway-stations. Pop. <1901), 5288. 

SHERBET, or Sobbbito, a iMver^ of the ori- 
entals, made of water, sugar, lemon- juice, rose-water, 
dried fraits, ftc. 

SHERBORNE, a town of Endand, in Dorset- 
shire, on the London and South-Western Railway, 
1 8 n^es n.N.w. from Dorchester. The parish church, 
formerly attached to a monastery, is one of the 
finest minsters in the south and west of England, 
and has been thoroughly restored in recent times. 
It is a cruciform structure, with several chapels at- 
tached; the tower, piers, and arches are Norman; 
the rest later. There are several places of worship 
for Nonoonformists. Other pubhe buildings are 
Sherborne school (one of the foremost public schools 
in the country), founded by Edward Vl, and occupy- 
ing what were formerly the domestic buildinp of 
the monastery; a technical and secondary school; 
and alms-houses. The chief manufactures are gloves, 
sil^ blous^ shirts, Sherborne is of mat anti- 
quity, having been made the see of a bishop in 705 
by Ina, king of the West Saxons. The bishopric was 
remov^ to Old Sarum about 1075. The old castle, 
of which there are remains near the town, was stormed 
by Fairfax and Cromwell in 1645. The modem 
castle was built hy Sir Walter Raleigh. Pop. (1891), 
5290; {1901). 5753. 

SHERIDAN, Richard Brxvblbt (christened 
Richard Brikslet Butler), was bom at Dublin in 
September, 1751. His grandfather was Dr. Thomas 
Sheridan, ^e friend of Swift His father, Thomas 
Sheridan, the lexioompher, was also an actor, the 
rival of Garrick, and an elocutionist His mother, 
Frances Chamberlaine, was an authoress of repute, 
to whose novds he was indebted for some of his 

f lots. He was sent for a short time to a school bi 
>ublin, and in 1762, his parents having removed to 
England, to Harrow. He was anything but a dili- 
gent pupil, and some of his preceptors regarded Mm 
as an impenetrable dunce. Thremghout ufe, indeed, 
when not stimulated by a spedsl object, indolence 
was Sheridan's besettixig sin; but when he had an 

a >ct to accomplish he could undei^ the greatest 
and never omitted the minutest detail necessary 
to secure an absolute success. At Harrow he had 
formed a friendship with H. Halhed, a fellow-student, 
in coniunction wi& whom, after leaving the school, 
he pnolished a translation of the love epistles of 
Ari^netus. In 1772 he eloped to France vrith a 
Miss Linley, a young singer of great beauty and 
aooompliahments, whom he secretly married, marnr- 
ing her again op^y the following year. He fong^ht 
two duels after his marriage with a rejected rival of 
the name of Matthews. Shortly before his marriage 
he had entered at the Middle Temple^ but^ hopeless 
of procu rin g subsistence as a lawyer, and resolved 
not tomskea peenniary resource of hisvrife's talents, 
he applied hixnself to composition for the Btag^ and 
on 17th January, 1775, brought out the Rivals. 
After a temporary failure from bad acting it attained 
a brilliant success, and the leading efauweters. Sir 
Ludus 0*Trigm, Cimtain Absolute, Bob Acre^ 
Lydia LangnS^ and Mrs. Malaprop, soon became 
common proper ty . On 21st Novembw he produced 
the opera of the DnemuL Like the previous piece. 
It was brought out at Govent Garden, and had a run 
of seventy-five nights, an unprecedented sneoess. 
Pefhm a greater oompUment was that Garrick 
■tartea against it Bherioan's mother's oomedy The 
Diaoovei^ taking hfanself the principal character. 
In 1776 Sheridaa completed a contract for the pur- 
ohaae of Gairlok'i ohm in Drury Lane Theatre. 
Ha took two-fourteenths (£10,000) lor himself. It 


Is not known whers he gel the mtmff. His fin£ 
prodiKjtlon lor Drury Lm was A T™ to Soar* 
D(wougl^ a mars adaptation of Vanbrugh ■ ChNaedy» 
The Relapee. On 8th May, 1777, he produced tM 
School for Scandal, in the opinion of critics his 
master-pieoe. In oonstruoting this jday, which wm 

digues of two di^ot sketohes. On ^e suoosss 
of thk piece he took a further intereat in the theatre 
to the extent of £17,000, and in the following year 
appointed his father manager. In 1779 he wrote a 
Monody on Garrick, and Oritio, a faros^ whiolL 
like his other pieces, vras a model of its kind, ana 
shared in their brilliant sucoess. In 1798 he wrote 
The Stranger and Plzairo, both adaptations from 
Kotsebue. In his promrity he began to turn Ms 
attention to politics. He gave his support to the 
Whigs in some cnirent publications, and in 1780 was 
elected member of Parliament for Stafford. In 1782 
he became under secretary of state; in 1788 aeoretaiy 
of the treasury; in 1806 treasurer of the navv and 
pri^-ooundllor. He became M.P. for Westminster 
m 1806, but lost his seat in 1807. His first parliamen- 
tary appearance, though unambitious, was a failuri^ 
but he set himself with Ms usual determination to 
acquire the art of parliamentary speaking, and though 
he never became a statesman, his fame soon rose him 
as an orator. His j^test effort was on the impeam- 
ment of Wsrren ]£tftingB. His speech on the Begum 
charge is described by contemporaries as the g re at es t 
speech ever listened to in Parliament. Bnrke, Foi^ 
and Pitt joined In this opinion. Contrary to the 
practice of the House at that time, it was greeted 
with applause on all hands, and the minister asked 
the House to adjonrn, as under the influence of snoh 
eloquence they were unable to come to an impartial 
dectsion. The speech was not preserved, but another 
substantially sixnilar vras delivered at Westminster 
Hall and reported. It fails entirely to account for 
the enthusiam prodneed by the parliamentarv speech. 
Another famous oration was tW on the liberty d 
the press, in which he held that it would suffice to 
maintain the freedom of the country against a corrupt 
Parliament, a trnckling court, and a tyrannical prince. 
Sheridan’s wife died in 1792. In 1795 he married 
a Miss Ogle, with whom he received a considerable 
accession of means. He sold his shares in Drury 
Lane, and bought an estate in Snrrey; but his disso- 
Inte and extravagant habits, which constantly kept 
him In want, fin^y ran th^gh all bis resources. 
In bis declining health he was persecuted by duns, 
threatened with executions, and narrowly escaped 
arrest by a sheriff-oflBoer on his death-bed. He died 
7th July, 1816. Sheridan’s plays are especially dis- 
tinguish^ for thdr vrit, which, though brilliant, is 
easy and natnraL In plot and character there Is 
little originality, but admirable selection. His wit 
was stndmdly pc^hed and refined, and what he bor- 
rowed was^ if not improved, always at least brilliaatly 
set The dialogue of the Scfaml for Scandal has 
been said to be too brilliant for any human conver- 
sation. His very butts and dupes, aooording to Mso- 
aulay, who censures this ss a fault, outshine the 
whole H6tel of Rambonillet Various lives of 
Sheridan as well as editions of his dramas have 
been pnbllsbed. 

SHERIF, an Arabic title e^valent to nobl^ It 
is borne by the descendants of Mohammed. It ds- 
Booids both in the male and female liwe. Those 
who poMWSs this rank are distinguished by gree n 
turban and vails, green being tne colour <3 tbs 
Prophet In India they are called Seyyed. The 
latt er titl e is also applied as a merely hemorary one. 

SHERIFF. The aheriff is an officer of great 
antiquity, and known by a oorrasponding nams in 
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ttott ooimlrlM In Biirope. He wae celled in the 
Benidi gmvue; 8 wedieh, gnsfwe; Anfflo-Senaii, gtrtfa; 
Gennen, grofi end in the Le^ of the middSe em 

E pkkt or Adelung obeenree thet the tweire 

gee i^p^ted by Odin were celled greve. Both 
officer end the luune have, with some rerietioni, 
been reteined in Germany. The gra/ of the Oer- 
mene ie, for the meet pert, e title of dipiity, enewer- 
Ing to the count of the IVenoh end the eari of the 
Knglieh ; end in come cesee it ie eleo the title of e 
prince, ee the landgraf or mcurlcgraf. Among the 
Anglo-Sezone the gertfa, or, ee he is celled in Enff- 
lleh. the reeve, wee en officer of jnetioe inferior m 
renk to the eldermen. He wee e minieteriel officer, 
eppointed to execute processes, keep the peace, end 
put the laws in execudon. He witnessed contracts, 
brought offenders to justioe, and delivered them to 
puniihmenti took ball of such as were to appear 
before the ihirtgvmxM^ or county courts end presided 
at the hundred court, or folcrnoU. There was a dis- 
tinction both in the rank and jurisdiction of the 
gtrtfa. The thvrt-gerrfa^ rkirfrttvt^ or aheriff^ was 
probably distinguished bv the name of the icing' a 
aerefa, because he more immediately executed the 
king's precepts, and sometimes sat in the place of 
the alderman in the county court He appears also 


to have been distinguished by the title of the heh- 
gtrtfa or high-aheriff. The gerefa who acted in the 
tithing was called tithing-reeve; he who acted in 
the hprig, or buigh, a boi^gh-reeve; and he who 
acted in the town the tun~gei*efa. The sheriff in 
England is the chief officer of the crown in every 
county. The custody of the county is committed 
to him by letters-patent, and he has chaige of all 
the business of the crown therein. During his tenure 
of office he takes precedence within the county of 
any nobleman, and is entitled to sit on the bench 
with the justices of assize. The appointment of 
sheriffs is annual. The judges and other great 
officers with the privy-councillors meet annually on 
the morrow of St. Martin (Nov, 12), and recommend 
three persons for each county, one of whom is ap- 
pointed by the crown to be sheriff. The person 
appointed must have sufficient lands within the 
county to be answerable to the king and people for 
the performance of his duties. The acceptance of 
office is compulsory, and as the writ is issued duremte 
hene plaoitOt the office is not determined till a new 
appointment is made, but a person who has served 
one year is not liable to serve again till after an 
interval of three years if there be another sufficient 
person in the county. Militia officers, practising 
barristers, attorneys, and certain other persons are 
exempted from service. The sheriff is keeper of the 
king’s peace and bailiff to the king within the 
ootmty, and in the latter capacity he is bound to 
preserve the king's rights. He has under him an 
under sheriff, bailiff, jailers, and other executive 
officers. He is also tx>und to appoint a deputy 
having an office within 1 mile of the Inner Temple 
H^l, for the receipt of writs, rules, and orders per- 
taining to his office. Judicially he superintends the 
elections of knights of the shire, coroners, Ac., and 
has a, jurisdiction in the trial of issues from the 


superior courts not exceeding £20. The sheriff 
courts were formerly the highest in the kingdom, 
but their jurisdiction was restricted by Magna 
Charta. As the returning officer of the county he 
^ercises various functions in parliamentary elec- 
tions He is an officer of the superior civil and 
criminal courts, it being his duty, ministerially, to 
^ecute all processes issuing from these courts. He 
is liable for wrongfully imprisoning any one, but not 
for the escape of a prisoner from gaoL The election 
of the sherimB of London and Middlesex was granted 


by Henry L to the eitisciis d London for •vwnpon 
payment of a year Into the kind's exoheq ^ . 
^e offioe of sheriff was forms^ bmditary in sqom 
counties, and oontinned so in 'Wmmoreland tiH tiie 
death ot the last hereditaiy sheriff, the Bail of 
Thanet, in 1849. The hereditary tenure of the offioe 
was abolished an act passed in 1860. 

In Scotland &e sheriff is the chief local judge of 
a county. The offioe in this form is of oonndeiable 
antiquity. Formerly the tenure of it was hereditary. 
There are now three degrees of sheriffs, all of whom 
are appointed ad vUam out etdpam. The sheriff-prin- 
dpal is the lord-lieutenant cl the county. By act 
20 George iL cap. xliii, he is deprived of all judi- 
cial ftmerians. The sheriff-depute, zonnerly appomted 
by the sheriff-principal, now by the crown, is the 
principal judicial sheriff, and appoints his substitutes. 
The substitutes formerly held offioe at the pleasure of 
depute, but now hold them during life or good 
behaviour. I'hey must be advocates, writers to the 
signet, solicitors before the supreme court, or pro- 
curators before the sheriff court of three years' stand- 
ing, and certified by the Lord-p^dent of the Court 
of Session or the Lord-justice Clerk to be duly cmali- 
fied. There is an appeal from the decisions of the 
sheriffs-substitute to the sheriff-depute, and the ex- 
amination and settlement of these appeals constitubM 
the chief portion of the functions of the sheriff- 
depute. The Court of Session has the power to 
app oint a sheriff pro tempore in case of a vacancy. 

SHERIFF-CLERK, the derk of the sherifiT s 
court who has charge of the records of the court. 
He registers the judgments of the court, and issues 
them to the proper parties. 

SHERIFFM uIR, or Sheriff Moor, a plain of 
Scotland, in the parish of Dunblane, in Perthshire. 
Here a bloody battle was fought between the army 
of George I. under the Duke of Argyle, and the 
army of the adherents of the Stuarts under the Earl 
of Mar, in 1715. The rebel troops consisted of 9000 
Highlanders, while the government troops were 8500 
in number. The former had rather the advantage, 
but the action was not decisive enough to be of any 
service to them. 

SHERLOCK, Thomas, D.D., Bishop of London, 
an English divine, was bom in London in 1678, and 
received his education at Catharine Hall, Cambridge, 
where he obtained a fellowship. He was appoint^ 
Master of the Temple in 1704, vice-chancellor of the 
university in 1714, and Dean of Chichester in 1716, 
after which he entered into a controversy with 
Bishop Hoadly, in defence of the corporation and 
test acts. In 1725 he published Discourses on The 
Use and Intent of Prophecy, intended to obviate the 
infidel objections of Anthony Collins. In 1728 he was 
appointed to the see of Bangor, and in 1734 tn^- 
lated to that of Salisbury. He was offered the prim- 
acy on the decease of Archbishop Potter, in 1747, 
but he refused it ; and the following year he wm 
translated to the see of London, where he remained till 
his death in 1761. Bishop Sherlock was the author 
of the Trial of the Witnesses of the Resurrection of 
Jesus; and his Sermons are among the best speci- 
mens of English pulpit eloquence extant. 

SHERLOCK, William, an Episcopal deigyman, 
bom in Southwark, about 1641, studied at Eton, 
and afterwards at Peterhouse, Cambridge, where he 
took the degree of Doctor of IMvinity in 1680. After 
the Revolution, having refused to take the oath of 
allegiance to William IIL, he was suspended from 
the pastctfal offioe; but on his subsequent oompUanoe 
he was restored, and in 1691 promote to the dean^ 
of St. Paul’s. His death took place in 170*^. Bfe 
dktinguiihed himself as a polemical divine against 
the Dissenters, and oarried on a controversy with 
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Sooth reUtiTe to the dootriae of the Trinity. Hia 
troiks on praotioel theology, eepecinlly hie DiMxrarsee 
on Beeth end on Jud^pnent, end Vii^oation of l^e 
Doctrine of the Trinity, ere much eeteemed, end 
hevejpeaaed through numerous editiona. 

SHjBKRY, e Spimiah wine, produced in the nei^> 
bourhood of Xeres de le Frontere, in the province 
of Andalusie, neer Cadiz. Many of the principal 
vineyerda ere in the bends of British end formgn 
aettlers, to which probably is to be escribed the im- 
provement which nas certainly taken place in sherry 
wines. The best soil {albariza) consists chiefly of 
carbonate of lime, with a small admixture of ^ex 
end clay, and oocasionelly magnesia. Bed and white 
grapes are used indiscriminately. When ripe end 
gathered they are spread on mats, and left to dry 
for two or three days ; they are then freed from the 
staUcB, and the rotten or unripe berries rejected. 
Being now introduced into vats, with a layer of 
bum^ gypsum on the surface, they ere trodden by 
peasants with wooden shoes. The juioe is collected 
in casks, in which the fermentation is allowed to 
take place, continuing generally from October till 
the beginning or middle of December. The wines 
ere then racked from the le^ and those intended 
for exportation receive additions of brandy, seldom 
more than 3 or 4 gallons to the butt. The new wine 
is harsh and fieiy, but mellows by being allowed to 
remain in the wood four or five years, though fifteen 
or twenty years are required to perfect its flavour. 
Sometimes bitter almonds are infused to mve the 
wine a nutty flavour. The dry sherry is the most 
esteemed. The finest variety of sherry is the Amon- 
tillado sherry, the excellent qualities of which are 
determined by the nature of the soil and the lie of 
the district in which it is grown. The sherry wines 
are shipped for the most [lart at Cadiz, and are 
principally exported to England. No wine is more 
largely imitat^ and adulterated than sherry. 

SHERWOOD FOREST, an ancient royal forest 
in Nottinghamshire, celebrated for the exploits of 
Robin Hood and his followers. The district in 
which the forest was situated is in the west of the 
county between Nottingham and Worksop. 

SHETLAND, or Zktlakd, the most northerly 
county of Scotland, consisting of a group of islands 
situat^ to the north-east of Orkney. With the 
exception of Fair Isle and Foula, the^ form a com- 
pact group, whose moat southerly point, Sumburgh 
Head, in Mainland, is about 50 miles north-east of 
the most northerly point of Orkney. Foula lies 
about 20 miles west of the main body of the islands, 
and Fair Isle is about half-way between the northern 
Orkneys and Mainland. The county comprises 
about a hundred islands and islets, but only about 
twenty -eight are inhabited. The total area is 
862,615 acres, of which about two-thirds represents 
the island of Mainland. This island has a length 
of over 50 miles, and a breadth of over 20, but its 
coast is so much broken up by fiords and bays that 
no place on the island is more than 3 miles from 
the sea. The fiords in several places penetrate so far 
into the land as almost to break it up into several 
islands. The highest hill in the county is Ronas Hill 
(1475 feet) in the north-west of Mainland. The 
surface of Mainland, like that of the other chief 
islands, is diversified by many fresh-water lochs. 
To the north and north-east of Mainland, from 
which it is separated hy Yell Sound, lies the island 
of Yell, the second larg^ of the group. This iriand 
has also a much-indented coast-line. On the north- 
east of Yell is Unst, the third largest island in the 
county. The most important of the other in- 
habit^ islands are: ^^alsay, off the east coast 
of Mainland; the Ont Bken^ to the north-east 


of Whalsay ; Breawy, a^wrated from the east eoast 
of Mainland fay Brmmy Bound ; Fair Isle^ already 
mentioned; East Burra and Trondra, sepaeaM 
from the south-west coast of Mainland by Gift 
Sound; West Burra, parallel to the last two, a Httle 
farther from the coast of Mainland ; Foula, already 
mentioned, with the second faighest hill in tfaie 
county, namely. The Sneug (1872 feet); Papa Btonr, 
separated from the west coast of Mainland the 
Sound of Papa ; Muckle Roe, in St. Magnus Bay ; 
Fetlar, a large island east of Yell, from which Ool- 
grave Sound divides it ; and Vaila. The coasts of 
I all the islands are prevailingly bold and rooky, and 
I the ceaseless action of the waves of the Athmtio 
I and the North Sea has worn them into curious 
forms of unsurpassed mndeur. The surface is 
monotonous, being largely peat moss, and altogether 
destitute of trees. The climate is very equable, but 
the rainfall is considerable, and severe storms are 
frequent. In midsummer there is hardly any real 
night, and in midwinter there is but little real day, 
but during the long winter nights the aurora boreaRs 
may here be seen in all its splendour. Geologically, 
the Shetland Islands consist of ancient gneisaoee 
and other schistose rocks, on which, in some parts, 
the lower members of the Old Red Sandstone for- 
mation rest unconfonuably. Many beautiful minerals 
have been discovered, and minerals of some economic 
importance also occur, such as chromate of iron. 
Of the total area of the county more than 280,000 
acres are mountain and heath land used for grazing, 
and only about 60,000 acres are under crops, rotation 
grasses, or permanent pasture. The only com crops 
grown are oats and barley, which occupy fully 9000 
acres; whilst green crops, consisting almost entirely 
of potatoes, turnips, and cabbages, are grown on 
nearly 5000 acres. The area in permanent pasture is 
about 43,000 acres. Considerable numbers of cattle, 
sheep, and pigs, mostly of very small size, are reared. 
The small hardy Shetland ponies are well known 
throughout the United Kingdom. The manufactures 
are almost entirely domestic, the chief articles being 
woollen goods, such as shawls, veils, and gloves, but 
the most important industries of the county are its 
fisheries and allied occupations. The herring-fishery 
is the most lucrative, and has greatly developed in 
recent times, while considerable numbers of cod, ling, 
and other fish are also caught. Lerwick, on Bressay 
Sound, is the capital and only town, and Scalloway, 
on Clift Sound, another pla^ on Mainland, is the 
largest village. The Shetland Islands were peopled 
by the Norse, and for several centuries were under 
the Scandinavian kings, but since 1468 they have 
been attached to Scotland. The people still i^ow 
many signs of their Norse ancestry, and the plaoe- 
names are almost entirely of Norse origin. The an- 
tiquities are numerous and valuable, including many 
brochs, standing-stones, and tumuli, and the remains 
of a Roman camp on Fetlar. Shetland unites with 
Orkney in returning a member to Parliament. Pop. 
(1881), 29,705; (1891), 28,711; (1901), 28,185. 

SHIBBOLETH. When Jephthah, at the bead 
of the Gileadites, had defeated the Ephraimites, and 
his troops wished to intercept their flight across tibe 
Jordan, they required those who came and sought to 
cross the river to pronounce the word Shibboleth, The 
peculiar pronunciation of the Ephraimites, who pro- 
nounced this word as Sibhclethy betrayed them to tneir 
enemies. The word has thence acquired the signifioa- 
tion o f a k ind of test or password. See Judges xiL 

SHIEL, IxKTH, a fresh-water lake in Scotland, on 
the borders of Inverness and Argyle, lying on the 
north-west of the latter. It is about 15 muss long, 
but extremely narrow. It discharges itself fay a 
small streamlet into the se% near lioeh Moidart 
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SHIELD, ft piaoe of defensiye ftrmour oonaisting 
of ft plftte or frftmework of vftrious shftpeo ftnd xomt 
teriftls, ftad yariouBly covered end ftdomed, {onoiBaAv 
in extensive use Amongst almost aU peoples and stiH 
used by a&va^ tribes. The shield is of veiy great 
antiquity. qiearmen of ancient Egypt used 

rectangular shields with a semicircnlar top. These 
ahiftlda were about half the soldier's height, and 
were generally covered with bull's hide, having the 
hair outwards. Occasionally they were strengthened 

studs and rims of metal. The larger kinds were 
strapped across the shoulders by a thong, but the 
smaller bucklers had wooden bars enabling them to 
be grasp^ by the hand. The shields of the warriors 
in the Iliad were of untanned hide and metal, large 
enough to cover the whole man, and, when not m 
use, were supported on the warrior's back by means 
of a leather belt. Many of them bore ornamental 
and other devio^ but in some cases the devices 
described are evidently elaborated by the poet for 
special purposes. The shields of later Grecian 
times were smaller than those of the heroic age. 
The larger kind used by the heavy-armed infantry 
was known as the mpitt or, in Latin, dipeut. Two 
chief forms of it were recognized, namely, the 
Argive or drcular clipeus, and the Boeotian, an oval 
form. These clipei were often of brass. Many of 
them had two handles on the back; through the 
larger of these the soldier passed his arm before 
grasping the smaller with his hand. After a war 
was over, the Greeks often hung their shields in 
temples, and sometimes special votive shields were 
macm for this purpose. The ornamentation of 
shields with various devices was a common practice, 
and it seems to have been adopted partly m order 
to facilitate the recognition of friends on the field 
of battle. The clipeus was used in the early days 
of the history of Rome, but only by the higher 
class of Roman soldiers, and it was soon altogether 
abandoned in favour of the Sabine shield known 
as the $eutvm. The scutum was of wood or wicker- 
work, either rectangular or oval in shape, and often 
curv^. According to Polybius it was 4 feet long 
by broad, or rather larger. The peUa was a 
small, oblong shield of wood or wickerwork covered 
with skin or leather, and without a metallic rim. 
It was introduced into Greece by Iphicrates. The 
ptvrma was a round shield, about 8 feet in diameter, 
carried by the Roman velites and also by the 
uites. Livy compares with the pelta another kind 
shield called the eetrOf which was used almost 
exclusively by various barbarian peoples. It was 
round, and was made of the hide of some animal. The 
anoile^ or sacred shield of the Romans, of which the 
first was supposed to have fallen from heaven in the 
time of Numa, was somewhat in the form of a figure- 
of-eight. The anciliawere carefully guarded by priests 
known as Salii. The shields of the early Franks, 
the Scandinavians, and the Anglo-Saxons were 
round. That of the Anglo-Saxons was of wood 
covered with leather, and had a prominent central 
boss. The shield of the Normans at the period of 
the Conquest was large, kite-shaped, and elaborately 
adorned. In later times this gave place to smaller, 
though still triangular forms, but with the develop- 
ment of plate armour and the introduction of fire- 
arms shields became unnecessary and useless. The 
smaU round totydr of the Scottish Highlanders was 
a kind of shield in use as late as the rebellion of 
1745. 

SHIELDS, Nobth, a town and port of England, 
in Nortiiumberland, on the north bcmk of the I^e, 
near its mouth in the German Ocean, opposite South 
Shi eld s, and forming part of the mun. and pari, 
bormi^ of l^memouth. It extends about 1 mile 


along the river, and oomrists of an older and 
more modem portioB, the former with narrow 
streets and lanes, and the latter with spadous 
streets and sowres. The township extends up 
the river to Willington, and includes Northumber- 
land Dock and Albert Edward Dock. The prin- 
cipal buildings and establishments are the paririi 
church, a chapel of ease, and three new churches; 
many chapels; national and other schools; an 
elegant courthouse in the Elizabethan style, a 
custom-house, town-hi^ free libraxy, theati^ as- 
sembly-rooms, commodious baths, and various benevo- 
lent endowments, among which the most conspicuous 
is an asylum for decayed master-mariners. The 
chief industrial establii^ments are ship-building 
yards, salt-works, iron-foundries, marine - engine 
wor^, and electrical works. Fishing is largely 
carried on, and much fish is sent to many parts of 
England. An electric tramway connects the town 
with several places along the coast. The borough 
of Tynemouth sends one member to Parliament. 
For shipping of the port see next article; see also 
Tynemouth. 

SHIELDS, South, a mun., oo., and pari. bor. of 
England, in Durham, near the mouth of the Tyne, 
opposite to North Shields, and communicating with 
it by a steam-ferry. The older part consists of long 
narrow streets running parallel to the river; but the 
modem part, immediately behind, occupies a higher 
site, possesses many handsome building and has 
on its east side a kind of suburb containing many 
pleasant villas. The public buildings and establish- 
ments include eight Established churches, one of 
them with a square embattled tower, another with 
a spire, and a third with a tower and some fine 
monuments belonging to an ancient chapel whose 
site it occupies; a number of chapels for Methodists, 
Presbyterians, &c.; a neat and commodious town- 
hall, situated in a large square near the centre of 
the town, the colonnaded square itself forming one 
of the finest market-places in the kingdom; police 
buildings (1893) ; a custom-house, free library and 
museum, two theatres, circus, infirmary, fever hos- 
pital, public baths and washhouses; nautical college, 
nationial and other schools, and several benevolent 
endowments. The chief industries are coal-mining 
and coal shipments, ship-building and ship-repairing, 
marine-engine and boiler-making, and the manu- 
facture of glass, earthenware, chain - cables, and 
anchors. is shipped principally at the Tyne 

dock belonging to the North-Eastern Railway Com- 
panv. A stone pier a mile long has been constructed 
at the mouth of the harbour. South Shields became 
a pari, borough in 1882, and sends one member to 
Parliament. Pop. (1881), 56,875; (1891), 78,891; 
(1901), 97,288; boundaries since enlarg^. — The 
ports of North and South Shields, formed by an 
expansion of the river into a wide bay, have been 
greatly improved and deepened by dredging and the 
construction of piers, and are capable of containing 
vessels of any size at their ouawg. They cany on a 
very extensive trade, particularly in ooaL The ros- 
tered shipping of North Shields at 81st December, 
1900, was 69,181 tons; of South Shields, 88,485. ' 

SHIITES, a name given by the Sunnites to all 
Mohammedans who do not adbiowled^ the Sunna 
as a law. The Shiites believe that Adi, the fourth 
caliph after Mohammed, was his first lawful suo- 
cessor. The Persians are Shiites. See Sunnitbb. 

SHIKARPUR, a town of India, capital of a dxs- 
trict of the same name in Sind, Bombay, 18 
west of the Indus and 150 miles south-east of 
Khelat. It stands in a low plain fiooded during 
inundations of the river, and is surrounded by 
thriving orohaids^ date-groves, and orange-planta- 
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tiooi* Its biiOdiiigB aie indifferent and stieete 
naiTow and filthy ; it has not a single public edifice 
worthy of note; and two or three moequeS) with 
Uie hasaar and some maaeive reeidencea of opulent 
Hindua, are the only atructuree reaching mediocrity. 
Ita trade ia, however, very considerable. Some 
ootton goods, Boarfe, and carpets are manufactured 
here. The town stands between two branches of 
the Sind Canal in 1891, 42,004. 

SHILLING, an English silver coin first struck 
in' the reign of Henry VII. The standard weight of 
the modem English shilling is 87*27272 grains of 
^ver *925 fine, me remaining *075 being copper. It 
is the twentieth part of the pound or sovereign, and 
is equal in value to twelve bronze pence. 

Shin, Loch, a lake of Scotian^ in the south of 
Sutherlandshire, stretching north-west to south-east 
about 24 miles, with an average breadth of about 
1 mile. It receives the water of five considerable 
strums, and discharges south-east by the Shin, 
which falls into the Kyle of Sutherland. The 
village of Lairg is situat^ at the south-east end of 
the loch, and the Highland Railway passes near it. 

SHINGLEl^ a disease consisting in an eruption 
of vesicles on an inflamed surface of skin, the term 
being from the French ee^le^ a belt. The eruption 
consists of red spots and small vesicles which are 
mostly disposed round one side of the body, like a 
half belt. In rare cases it encircles the body. It has 
an obscurely nervous character, occurs in the course 
of a nerve, and is preceded by stinging neuralgic 
puns, also by languor, lassitud^ loss of appetite, 
shiverings, headache, nausea, quickened puls^ &c., 
after which the eruption appears in irregular patches. 
The vesicles become enlarged to the size of small 
pearls in 24 to 36 hours, and fresh clusters appear 
for three or four da 3 r 8 , completing the belt-like ap- 
pearance. As the eruption recedes by the fifth or 
sixth day, the vesicles become white and opaque, 
and the red margins become livid or purple. Some- 
times the vesicles burst, and several of the patches 
run together, forming irritable sores, discharging 
a thin serous fluid, which concretes and forms a 
crust, that falls off as the parts beneath heal. The 
disease is not contagious. It is sometimes produced 
by sudden exposure to cold after violent exercise, 
and sometimes follows acute affections of the re- 
miratory organs. A similar eruption may appear on 
the lips and chin in a common cold. The treatment 
consists in gentle laxatives, and in rectifying any 
derangement of the system; but the disease must 
be allowed to run its course, though the irritation 
can be diminished. 

SHIP. A ship in the most general sense is a 
vessel intended for navigating the ocean. In con- 
tradistinction to boat, which is the most general 
term for a navigable vessel it signifies a vessel 
intended for distant voyages. A ship is in fact a 
great boat, but the term is applied to the largest 
specimens of the ship-building art, and in a more 
speoifio sense to a vessel canying not fewer than 
three masts rigged with square sails. In the 
article Navies and Navioatiok we have given a 
genml sketch of the histojy of maritime enterprise. 
From relics of ancient ships and specimens of the 
ship-building of backward ^ples it may be Mthered 
that there were two primitive types of ship^uil^ng 
from which all the improvements of modem times 
have proceeded. These were the raft and the canoe; 
the one, formed by fixing together planks and spars, 
gave a floating surface strc^ and buoyant enough 
to support a cargo ; the other, made ly hollowing 
out the body of a tree and sharpening the ends, 

E ve the rode model of a form fitt^ for navi^arion. 
like manner there have been from time imme- 


n 

moiial two distinet modes of pnynlstoii by oiws 
and sails; the fomer a purely mechanical mid ex* 
eeedingly simple apparatus for utilizinff the yisldmg 
and resisting powers of water, the latter a con- 
trivance of greater art for turmns to account the 
natural propelling force supplied ty the wind. 
Which of these modes of building and navigating 
was the earlier it would be useless as well as un- 
profitable to inquire. Of the two modes of pm- 
pulsion each possessed certain advantages which 
prevented either from entirely superseding the other. 
Oars have always been the most available in shallow 
waters. On distant voyages, on the other hand, the 
unintermitting labour of rowing, and the arduous 
exertions demanded in contenmng against heavy 
seas, would early impress upon the mariners ^e 
advantages of sailing by the wind. The difilonlties 
of this mode of navigation, however, made its 
general adoption a veiy Slow process. For puiposes 
of war, where certainty of movement was indis- 
pensable to the success of the manoeuvres of aggres- 
sion and defence, oars continued to be used; hence 
the formidable galle 3 rs of antiquity with their numer- 
ous banks of rowers. (See Galley.) As an auxili- 
ary force at least oars long continued to be used 
even in long vo 3 rages. Thus we find the Phoenician 
navigators of the vessel in which Jonah sailed from 
Joppa to Tarsus toiling in rowing because the wind 
was contra^. 

The ancient art of ship-building, like many other 
arts, was lost in the overwhelming tide of barbarism 
which overthrew the last of the great empires of 
antiquity. The ruder nations of Europe had to bonn 
again in great measure on their own resources. Aie 
war galley of the ancients might possibly be so far 
preserved in the medieval galleys applied to the same 

S urpose. On the Mediterranean, too, an unbroken 
ne of coasting ships may probably have continued 
to sail. But it appears evident that the progress 
made in ship-building under the Roman Empire, not 
to speak of the Phcenicians and other earher navi- 
gators, was much greater than was transmitted to 
medieval Europe. That vessels of great capacity 
were then built and successfully navigated appears 
evident from a single example. The wip employed 
by Constantine to cany the largest obelisk of Helio- 
polis to Rome, besides toe obelisk, weighing 1500 tons, 
carried 1138 tons of pulse as ballast. It was prob- 
ably long before another vessel of this size was 
construct. Rome absorbed nearly all the earlier 
forms of civilization, but one curious t^m of civili- 
zation, earlier than that of Rome, the Chinese, had 
perfected its art of ship-building long before the 
mrth of Rome, and still goes on buildmg ita junks 
with little regard to the superior forms and qualities 
of the European vessels by which its seas are tra- 
versed. The Norsemen attained skill in constructing 
sea-going vessels of small size; but ship-building 
made little progress in Europe till the discovery of 
the compass. Tne opening up of the passage to India 
and the discovety of Amenca made another epoch 
in its progress, ^ence then began to be appHM to 
the art ; but in this indispensable contribution to 
its progress England took little or no piurt. Among 
the southern nations of Europe the credit of building 
vessels to be propelled by sails alone is usually given to 
the Genoese. Thedisooveryof the Cape of Goto Hope 
led to the improvement of the Portuguese vessett. 
In the building of large vessels the Spaniards long 
took the lead, and were followed by the French, who 
especially distinguished themselves in the theoretical 
study of the art. During the seventeenth and eu^- 
teenth centuries several continental nations besides 
the French produced scientific treatises on naval ar- 
chitecture, while England in theaame period prodooed 
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nnlMtig Imt • few tamdaitimm §md kp UH d diMert»- 
IIqiis. So low had tho art fallan la Groafe Britain 
liMt tar aaral anthoritloa wm iwdnood to oopying 
tlia Freooh Teweli whidi fell into their handa. 

▲ of tile Eariiah fleet, both meroantUe and 
oaral, waa made in tiie reign of Edward IIL (1844). 
At tida time galleja appear to have been anperaeded 
by aailing veaaala. The royal ahipa were naed for 
pnrpoaea of oommeroe^ being hirM to merohanto. 
llie fleet of Edward conaiated of twenty-five veaaela^ 
manned by 419 aailora. They i^pear to have been 
inferior in aize to the merchant veaaela of the time. 
Henry V., who applied himaelf vigoroualy to inoreaae 
the navy, had three large ahipa, eight oarraoka, aiz 
■mailer ahipa, one barge, and nine balingera. Hia 
■him were aold at Southampton in 1428. Henry VIL 
built a veaael called the Benry (hwe de JHeu, which ia 
regarded aa the parent of the Britiah navy. Her poop 
and bow were of enormoua hrighj^ and aha waa pro- 
vided with five maata undivided, including the Imw- 
■prit. She appeara from her form to have been inca- 
pable of aail^ to a wind, but thia manoeuvre had been 
mtroduoed into the royiJ fleet by the time of Henry 
Vm. Thia veaael waa built about 1514; ahe waa 
1000 tona burthen, and carried 700 men and had about 
120 guxia. In the art of navigation, aa well aa in 
■hip-building, the Engliah were at thia time greatly 
ittfmor to the nationa of Southern Europe ; but the 
merchant ahipa of England were long auperior in 
■ailing qualitiea to thoae of the navy. In the reign 
of Elmbeth the Engliah fleet provM ita auperiority 
to that of Spain, but waa afterwarda rivalled by that 
of Holland. Rapid improvement waa made in ahip- 
building during the aeventeenth and eighteenth cen- 
turiea in England aa well aa the Continent The 
firat three-decker waa built in England in 1637. She 
waa called the Sovereign of the Seeu, and waa deemed 
the beat man-of-war in the world. In 1768 the French 
adopted thfee-deokera; and from their application of 
■oienoe they aoquired a decided auperiority in the 
aize and m^ela of their ahipa over the Engliah. In 
the early part of the nineteenth century the lead in 
improvement waa taken by theUnited States. Adopt- 
ing like the Engliah, oxUy experience and previoua 
modela aa their guide, but with leas reverence for 
ouatom, they atripped away a multitude of encum- 
brances wita whi^ an accumulation of European 
prejudices had loaded the larger veaaeli^ improved 
the models of thoae intended for fast sailing, and by 
a return to simpler principles attained results which 
astonished the world. English builders were at first 
■oeptioal as to these improvements; but in 1832 
Soott Russell announced hia views as to the princi- 
ples on which speed in aailing depends. These prin- 
ciples had already been applied not only by the 
Americana but by the Spaniarda, and even by some 
savage nationa in the construction of their canoes, 
but not being founded on theory they had been lost 
sight of when complicated by considerations of cargo 
a^ of accommodation for paaaengera of high rank, 
and had finally been repla^ by prindplea which 
were theoretics^y false. From the time of their 
theoretical establishment they were rapidly adopted 
in England, and a race of improvement began between 
thia country and America, in which the mrmer, hav- 
ing finally the advantage of superior science aa well aa 
of greater resources, aoquired a decisive superiority. 
A weU-preaerved specimen of one of the Vil^g ships 
waa diawvered in a tumulus in Norway inl880, whidi 
shows clearly that the builders of about 1000 years 
ago had considerable skill as to modelling. The 
veaael ia 75 feet long and 16 feet broad, and waa pro- 
pelled by sail and oars. 

The leading qualities of a tiiip may be oompriaed 
widar the heads of stability, oaj^ty, strength^ and 


^ead. Theatahil^of aveaaaldapaiidaoiitiiepeD- 
portiai oi her paito and her load and dhqilaoeiiiimt. 
Thediaplaoementof addpiameaauredbythevrinme 
of water whidi ahe diaplaoea when afloat Theweight 
of this vdumeof water iaof oourae equal to the entire 
weight of the ship with her atorea and cargo, whilat 
ita bulk is eq^ to that of the portion of tiie ah^ 
immeraed. ^e capacity of a amp ia her power of 
carrying atorea and cargos together with crew and 
passengers. The greater this o^iaoity ia in proportion 
to the size, and tiie m^ter the speed of the veaaeL 
the greater ia her utility. The more lightly a veaad 
ia built the greater wiU be her capadty for her size; 
but the lightness of a veaad ia limited by the need of 
strength to resist strain. Capadty ia also to some 
extent dependent on form, and the form which ia 
moat oondudve to high apekl ia not necessarily that 
which gives the greatest capadty for stowage. The 
speed of a vea^ aa also facility of evolution or 
promptitude in obeying her helm, depends on the due 
proportion of her parts. In merchant vessels not 
only the amount but the relative weight and bulk of 
the cargo ia liable to continual variations, aa ia also 
the number of persona carried; but in steam vessels 
the quantity of coals carried varies with the length 
of voyage and during the time of the voyage. 

Thoj^ericans first rejected the excrescences which 
had grown out of European notions of sumptuouaneas 
and other prejudices. The high poops, intended for 
the accommodation of the commander and the supe- 
rior class of passengers, and the inflected top-ddea, 
which deprived the upper part of a ship of nearly 
half its breadth and diminished both her capacity and 
stability, were abolished. The whole top-side being 
reduced to a uniform level without obstructions the 
ahip also became more manageable and gained in 
speed. These were great improvements, out they 
were only a beginning. The Americans soon began 
also to improve on the lines of the vessel and to ex- 
periment on her outline with a view to a higher 
combination of speed with stability; but here they 
encountered not only the prejudices of custom but 
the sanction of law and authority. The established 
practice was founded on a' theory which their innova- 
tions contravened. The theory appears to have grown 
out of the practice, but was not the less implicitly 
relied on. There were models of vessels which sailed 
better to the wind and made more rapid way before 
it than the established forms of European architec- 
ture long before these forms were adopted. The 
lines of the Spanish vessels were originally better 
than those of the English vessels which succeeded 
them. The duck form of bow which was ultimately 
adopted was devised to increase the accommodation 
for cargo rather than with a view to speed or stability. 
This expansion of the fore part of the vessel was 
carried further in England than elsewhere on account 
of a blundering law for the registration of tonnage, 
which compelled vessels to pay dues according to a 
single measure each way. The practice when it had 
become established, however,was defended by analogy. 
The whale, the cod-fish, the swan, or the duck were 
similarly constituted, and that was enoujgh. A theory 
of the resistance of water was formed in accordance 
with the established custom. It was held that it was 


of more importance to the speed of a vessel to facili- 
tate the escape of the water when displaced than to 
provide for parting it with the least re^tanoe; that 
as the fluid resists until it reaches the point of gz^atest 
breadtii and then tends to reunite and push tiie ship 
forward, the tigering of the stem is more essential to 
■peed than the sharpening of the bow. Accordingly 
it was held as an axiom that the point of greatat 
breadth should be before the centre, and the bnilderi 
who had the greataat reputation for skill placed it 
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cne-tiufd of tlio kniffth from tho stom. In diBittfon) thwi nltiiwttft lT to nmMi toMlHML 

^ this principle the Ametioms begnn to toper the From some remnrkidile experiments mode with cnnnl 
bows of their veeselsy and, rejecting the convex form boats Scott Russell oonoeived he had found the 
of bow, adopted a concave formation as better fitted solid oi least reeistaace in moving throng water. 
iw cleavage. The result of this diminution of re- According to this theory the bow and stem of a 
sistance was an increase of speed. The celebrated vessel should be formed In curves adimted to the 
^timore clipper schooners, constructed for sailing form of the two waves produced by the dimlaee- 
in Oheupeake l^y, were admirably contrived for ment and resettlement of the water, whiw he 
combining stability, capacity, and speed. Broad of called the wave of translation and the wave of 
beam before the centre but above the water-line, replacement. In other words, they are troohoidal 
they were adapM for carrying a large amount of curves. 

canvas. Sharp in the bow, deep in the stem, of The forms of the lines, however, vary much with 
great length, and lying low in the water, with long, the necessities of the case, and present practice does 
mender n^ts, and lai^ sails cut with great skill, not follow out the wave-line theory. The late Pro- 
they carried large cargoes, held their course without feasor Rankine investigated this matter with his 
drifting to leeway, and sailed with unusual speed, usual ability, and divided the resistances expm- 
The same principles were afterwards appli^ to enoed under different heads, such as the formation 
sq^uare - rigg^ vessels, and produced the famous of waves and eddies and surface friction, the latter, 
ckpper ships which did so much to devel<m the trade at least in a fairly modelled ship, being the principal 
ci India, China, and Australia with both Europe and resistance to be overcome, unless at very hign speeds. 
America. The China tea clippers used to make the To the late Dr. Froude we are indebted for much 
voyage home in about ninetv-five days. Since the valuable experimental information regarding the 
introduction of steam on the tea-clipper run the law of speed and resistance. 

passage has been made from Shanghai to London in Leaving out of view the exact form of the curve 
thirty days, the route, of course, by the Suez Canal assumed by Scott Russell, it would seem that by 
being much shorter than the sea route by the Cape, diminishing the breadth of the bow in a regular 
The quickest passage of a clipper from Liverpool to proportion to its entire length from the extreme 
Calcutta was made in seventy-one days. breadth amidships the minimum of resistance to the 

At the time when these improvements were being forward progress of the ship is presented at each 
developed steam was coming into use as a propelling point, and the sum of resistance offered by the entire 
agent in navigation. The earliest successful attempt breadth spread over the largest possible surface, 
to apply steam as a propelling agent for commercial which would seem to admit of the application of 
purposes was carried out in America by Fulton, who, the largest simultaneous amount or most economi- 
m 1807, built the Clermont^ which pli^ on the East cal distribution of m»wer in overcoming it. It would 
River, New York. In 1812 Henry Bell started the follow from this that depth should be diminished 
Cofnet on the Clyde. This was the first steam-vessel forward as well as breadth, which is in accordance 
plying regularly with passengers in Europe. Previous with experience, and also that the longer the bow 
attempts to utilize steam for propulsion of vessels section in proportion to its breadth, and oonse- 
had been tried at various times prior to these above quently the finer the lines, tho greater will be the 
mentioned, but they were more or less experimental, maximum of speed attained. 

The Charlotte Dvmda* of Symington, built in 1801, The use of wave-lines or tapering extremities 
was tried on the Forth and Clyde Canal, and towed necessitated a great increase in the length of large 
two vessels successfully at the rate of 8 miles per vessels, and the rivalry which sprung up between 
hour. On account of supposed injury to the canal the American and English builders soon increased 
banks this vessel was given up ; but it is of interest the size of their vessels to such an extent that the 
to note that she was fitted with a horizontal direct- strength of the best timber was no longer sufficient 
acting engine of simpler type than many which to bw the strain imposed u^n them. Iron had 
succored her. (See Stsah Navigation.) It had been used in ship-building by Fairbaim in 1880, and 
been found that with the old form of vessel an in- riveted iron plates were now generally substituted 
crease of propelling power did not give a correspond- for wood in large steamers, the framework and dcin 
ing increase of spe^ and it was received as an being entirely constructed of iron, 
axiom that the resistance of water increased at a The progress of steam navigation is marked hy 
higher ratio than the square of the velocity. It was special types of vessels which have, been built from 
therefore held that a speed of 12 or 14 miles an time to time. In 1838 the Siriut made the first 
hour was unattainable, because no vessel could voyage to America. She was a wooden vessel, of 
resist the strain of the propelling force necessary 450 tons and 270 horBe']x>wer. The Great Weetenh 
to produce it. Scott Russell had seen engines of a larger and more powerful steamer, made the pas- 
50 horse-power taken out of a short broad-bowed sage almost at the same time, but a few days later, 
steamer and replaced with engines of 75 horse- In 1843 the Great Britain was built. She was a 
power, and the gain of speed resulting from this remarkable vessel, built of iron, and 822 feet long, 
additional force was only about ^ knot an hour. Her first voyage was to New York, the time being 
From such experiences it had been laid down that nearly 15 days. This vessel was pl}ring^to Australia 
the practical limit of speed attainable by steam-force until a comparatively recent date, llie first iron 
at sea was 9 knots an hour. In 1827, while this steamer belonging to the Gunard Company was the 
theory remained unrefuted, American steamers made Perrio, follow^ by the Seotia, the latter Wng 866 
the passage from New York to Albany, 150 statute feet long and of 4000 tons. The diameter (ff the 
miles, in 12 hours, including stoppages, while in paddle-wheels was 40 feet. These vessels, with the 
1882 the time had been reduced to 9 hours 18 exception of the Great Britain, were paddle boats, 
minutes. and the Seotia was the last paddle boat of the 

The discrepancy between the results of the earlier Gunard Company, the screw propeller superseding 
experiments and the establi^ed maxims necessarily the older wheel for sea-going purposes. SoBBW 
aroused inquiry, and in 1882 Scott Russell announced Pbopellsb.) The oelebrabra Cfreat Eastern, built 
a new theory, which, together with the numerous in 1857, measured 691 feet in length, 88 feet in 
experiments subsequently made ly him, served to breadth, and 48 feet deep, and had a tonnage of 
revdutionize the practioe of English builders, and 22,500 tons. She was fittra with both paddles and 
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screw, the diameter of the former being 56 feet Mtd 
of the latter 24 feet. 

The application of the surface condenser, since 
about 1862, has, in connection with the compound 
engine and other improvements, brought the marine 
engine to its high condition of efficiency of the pre- 
sent day. In recent times there has been a great 
increase of steam pressures in the mercantile marine, 
over 200 lbs. per square inch being now common 
and over 250 having been attained. Moreover, the 
piston speed has greatly increased, and boilers yield 
a greater power tor a given surface, with the result 
that the average power has gone up to about 7 i.h.p. 
per ton of machineiy. Great economy in fuel has 
been effected, the amount per i.h.p. now required 
being only 1*5 lb. (See Steam-Engine.) About 
1889 steamships began to be constructed with twin- 
screws and a corresponding duplication of the 
machinery. The advantages of this system for 
lai^ ocean liners are so evident that it has quickly 
driven out the single-screw method for the largest 
kinds of vessels. If one of the sets of propelling 
apparatus should break down on a voytLge the vessd 
could proceed with lessened speed by means of the 
other alone; and if the steering-gear should give 
way at sea the ship could be guid^ to port by the 
proper use of the two sets of machineiy, at times 
six^ly and at other times together. 

S^me particulars of noteworthy steamships built 
during and since the last quarter of the nineteenth 
oentuiy may be given here. The Britannic and 
Germanic were two sister ships built in 1874 at 
Belfast for the White Star Line. They were 468 
feet in length and 45 feet in breadth, and had a 
tonnage of pust over 5000. The Aberdeen^ built on 
the Clyde m 1881, first proved the superiority of 
the triple-expansion engine, and in the same year 
the City of RomCj now of the Anchor Line, was 
built at Barrow for the Inman Line. The latter is 
600 feet long by fully 52 feet broad, and has a ton- 
nage of 8144 tons. The Umbria and Etruria^ con- 
structed for the Cunard Company on the Clyde in 
1885, are shorter than the City of Rome (520 feet), 
but broader (57J feet). Their tonnage is 7718. The 
moneer twin-screw steamers were the City of New 
lork, the City of Paris, the Teutonic, and the 
Majestic, the first two completed in 1889 for the 
Inman and the last two in 1890 for the White Star 
Line. The length and breadth of the Teutcmic are 
582 feet and 57 feet 8 inches respectively, and her 
tonnage is 9686 ; the City of Paris is shorter and 
broader, and is 10,500 tons. About this time 
German and French lines began to put out large 
vessels, such as the Normannia and I%rst Bismarck 
(8874 tons) of the Hambuxg-American Line, and 
the La Touraine of the Compagnie Transatlantique. 
The next two notable vessels were the mammoth 
Ounardere Campania and Lueania (1893), built on 
tlie Clyde, with a length of 620 feet, a breadth of 
65 feet, and a tonnage of 12,950. Even these, how- 
ever, were surpassed by the Kaiser WiUidm der 
Grasse (1897) of the North German Lloyd, which is 
648 feet long, 66 feet broad, and has a tonnage of 
14,849 ; and in 1899 the Gf^ Eastern was for the 
first time exceeded in length by the Oceante of the 
White Star Line (705^ feet long, 68 feet broad, 
17,274 tons). The Deutschland, built in 1900 for 
the Hamburg- American Line, is 686 feet long and 
67 fMt broad, with a tonnage of 15,500. It hM the 
distinction of having beaten all previous records 
with a speed of 23*51 knots per hour. Greater than 
^ these, though not intended for record-breaking 
in the matter of speed, is the Cdtie, which Messrs. 
Harland & Wolff of Belfast oompleted for the 
White Star Company in 1901. She is the first 


steamer to exod ^e Great Eastern in tonnlige 
(20,880), but in length she is somewhat leas thM 
the Oeea/Mc (700 feet). Her breadth (75 feet) is 
leas than that of the Greot Eastern, but her d^ith 
(49 feet) is slightly greater. Her engines are of the 
quadruple-expansion type. There is accommodation 
for 2859 pasMi^rs (2352 third-class) and a crew 
of 385. A simimr but somewhat lar^r vessel, the 
Cedric, was launched in 1902. Some of the leading 
shipping companies in Britain are subsidised by the 
Admindt^ in respect of certain ships, which may 
be reouisitioned for naval puiposes in time of war. 
The chief ship-building centres in the United King- 
dom are the Clyde (Glasgow, Dumbarton, Port- 
Glasgow, and Greenock), the T^e (Newcastle), the 
Tees (Middlesbrough, Stockton), Hartlepool, the 
Wear (Sunderland), l^lfast, Dundee, the Humber 
(Hull and Grimsby), Leith, Aberdeen, Liverprol 
and Birkenhead, London, and Barrow. The chief 
foreign ship-building countries are the United States, 
Germany, France, Italy, and Norway. 

Many of the ocean-going steamers are now fitted 
with the electric light in the saloons and cabins, and 
both the dining and the sleeping accommodation is 
arranged so as to be more or less in the middle of the 
•vessel, so that the action of rough weather is reduced 
to a minimum. What are caSed bilge keels have 
been successfully adopted in some cases to prevent 
rolling. Steam steering-gear has also been intro- 
duced, giving great command over the very large 
vessels now constructed. 

In designing a ship we have to consider the ser- 
vice for wnidi she is mtended; after the dimensionB 
and form are fixed we proceed to *lay down the 
lines’. The midship area is reckoned, and a mid- 
ship section made from which the proportions of the 
other parts of the ship are calculated. The whole 
plan of the ship is then drawn in three related sec- 
tional plans, called the sheer-plan, the body-plan, 
and the half-breadth plan. The sheer-plan is a pro- 
jection on a vertical longitudinal plane dividing the 
ship into two parts, and gives a complete view of the 
side, representmg the length, depth, rake of the stem 
and stem, with the wales, water-lines, decks, ports, 
masts, and channels. The body-plan is a projection 
of the largest vertical and atWart-ship section, 
showing the breadth, and having described upon it 
every timber composing the frame of the ship, those 
running forward from the place of greatest breadth 
being described on the right hand, those running aft 
on the left. The half-breadth plan shows the half- 
ship lengthwise as seen from above. The water- 
lines are drawn on the sheer-plan as parallel straight 
lines; they are dotted in or drawn in blue ink on the 
haJf-breadth plan, and show the width and hori- 
zontal curves of the hull at different levels corre- 
^nding with the water-lines in the sheer-plan. 
Half-mraels of the vessel are also made. These are 
constructed of thin strips of wood laid horizontally 
on each other, which represent the parallel water- 
lines, and can be taken apart to serve as models for 
the full-sized drawing. 

When the plans are complete full-sized drawings 
are traced in chalk on the floor of a room called the 
mould-loft, which is usuall;^ of a length equal to 
half that of the largest ship, in addition to the whole 
height of her hulL This operation is called laying 
off the ship. It supplies the workmen with the 
exact shape and position of that which constituteB 
what is called the frame of the ship. Pine modds 
are then made of the different parts. 

The material formerly used in ship oonstroction 
was timber, but this is now superseded by iron, and 
iron Shgfin is being in jxmoj oases replaoed by ste^ 
Wood is only now used for the snudler sea-going 
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ooMting cnit, mi aauH yaohti and bottep 
Tha wtariala oomnionly used for wooden remak art 
oak, teak^ oedar, plno^ beedb, elm, and many olh^ 
•ome being more eniteble for one pnrpoee, and aome 
for another. In forming the aepiffate pieoM of the 
frame, whioh ia technioally callM the oonveraion of 
the timber, the prindj^ p^ta to be atudied are the 
nae of the proper wood to give the requiaite atrength 
or tonghneaa to each part; the aeleotion of piecea 
from which the moat important parta can be cat in 
the moot perfect manner, and all the frame made aa 
atrong and free from faulta aa poaaible ; and laatly, 
the economical nae of timber. The laat object ia 
often found to be practically antagoniatic to the 
othera, for though a amall gain which aocrificea the 
efficiency of a ooatly machine can never be dreamed 
of aa economy, it ia not alwaya eaay to hit the exact 
mean between waate of material and aacrifioe of 
efficiency ; and when a low prime coot hi an ol^'ect 
falae economy ia often practiiied deliberately. It ia 
one of the advantagea of the uae of iron that the coot 
of material can be more exactly proportioned to the 
deme of efficiency it ia deaign^ to aecure. 

llie keel ia uaually made of elm, which la tough 
and not eaaily injured by water, and ia very auitable 
for receiving the numeroua faateninga neceaaary to 
fit the other parta into it In huge veaaela the keel 
ia uaually mMe of aeveral piecea of timber acarfed 
t<gether. The keel ia not perfectly horizontal, but 
deeper at the atem than the bow, which givea the 
ahip greater ateadineaa and freedom of motion. Below 
the keel ia placed the falae keel, of elm 4 to 6 inchea 
thick, which protecta the true keel from abraaion, 
and ^vea greater ateadineaa to the ahip. At both 
ends of the keel ia placed the dead-ioooa, which, out 
into a curvilinear form at ita upper auHace, forma 
the line of the bottom of the ahip’a body. The atem 
and atem poata are aet up at each extremity. The 
atem-poat ia curved at ita lower extremity. In a 
large ahip it ia divided into three piecea, called 
upper, lower, and middle, llie aoarf which unitea 
the atem-poat with the keel ia called the boxing. 
The atera-poat ia, if poaaible, made of one piece of 
oak, ao aa to have greater atren^h to aupi^rt the 
rudder. It ia inaerted into the keel bjjr tenona and 
morticea. The frame of the ahip oonama of floora, 
croaa-piecea, futtocka, and top timbera. The floor 
timben are placed acroaa the keel perpendicularly 
to ita length, the upper aurface of the keel and 
dead-wood bein^ cut to receive them. They are 
faatened in vanoua mannera. The timbera which 
join the floor are called the first futtocka. Other 
floora and futtocka are placed upon the firat to 
complete the frame. The timbera of the frame be- 
low the aurface of the water are curvilinear, above it 
nearly rectilinear. The distance between the frames 
is odled room and rpaet. Upon this the relative 
weight and strength of the ship greatly depend. The 
stemson ia work^ in as a support to the stem; the 
keelson, placed above the keel% serves to secure the 
floor timbers, and is scarfed to the stemson and 
stemson, which latter is bolted to the stem-post. 
The beams which support the decks are receiv^ on 
longitudinal ribs called shelves, which form part of 
the frame, and above which are the water-ways. The 
frame bdng completed the skin or planking is ap- 
plied, the vesMl Ming first aet upright, and plumbs 
to ascertain that her frame ia duly proportioned. 
The outer planking of a large vessel of oak is 3 to 6 
inches thick. It is fastened to the riba by bolts and 
trenails, or by plugs of oak tightened by wedges. 
T'he de^ of a ahip are not completely flat, but are 
aet to the segment of a large cvcle^ which enables 
them to throw off the water. The holes for oanying 
away the water are called scuppers. The seams of 


tha ootor plankfaig of a woodMiveasd are niida water- 
tight by oanUdng. TUskforoIng oakum (see Oakum), 
by means of shi^ Iron wedges called oaulking-ironab 
into the seams of thejplaaking, which are foroed q>en 
by reeming Irona Tae seams are then paved imk 
melted pit^ The decks are also caulked with oakum. 
Copper sheathing (see Srbathivg) ia generally ap- 
plied after the ship ia launched. 

For ship-building purposes iron and steel have 
been found by experience to be greatly superior to 
wood. An iron vessel is lighter man a wooden one 
of the same size, and with iron the same strength znay 
be obtained witii less weight. Iron is also f» more 
manageable than wood, as it can be bent with ease 
into any required shape. Steel is a still lighter 
material than iron. The same names for the different 
parts are generally retained in building with iron or 
steel, thoueh they have little correspondence with 
the parta of a wooden veaael except in position. The 
keel is of far leas importance than in wooden ships, 
and does not as in them hold the position of founoa- 
tion or * back-bone* to the whole structure, since an 
iron vessel ought to be mutually supporting through- 
out An iron ship, in fact, resembles a tubular iron 
bridge (see Bridob, Tubular) closed at both ends, 
and the deck is of as much importance as the bottom 
to the strength of the whole. T'he keel is constructed 
of plates riveted together, and sometimes is made 
hollow. From it, and riveted to it on either side, rise 
the ribs, whioh are girders built up of plates, and to 
the riba on the outside is fastened the plating. The 
plating consists of sheets of iron-plate overlapping 
each other at the edges, where they are riveted 
together. The plates vary in thickness according to 
position and strength required. There may be an 
inner skin of plating as well aa an outer, and this of 
course adds to the strength and safety of the vessel 
The ribs are tied together and at the same time held 
apart by beams of iron, which support the deck or 
decks. The decks consist of wooden planking with 
thin metal plates below. In the finer class of shi()s 
there are water-tight partitions or bulkheads of iron 
stretching across the vessel from side to side and from 
keel to deck, with water-tight doors in them, so that 
if in case of an accident the water gets into one of 
them the rest may keep the ship afloat For war- 
vessels protected by enormous plates of iron or steel 
see Wab-vkhbelb. 

The launching of a vessel is a delicate operation, 
and, as marking the completion of the more important 
labours of the ship-builder, is frequently made the 
occasion of a public exhibition and celebration. Two 
parallel inclined platforms of solid timber are laid one 
on each side of the keel, at the distance of a few feet 
from it and extending from the stem as far below the 
stem aa can be reached at low water. In this position 
they are carefully and firmly blocked and supported 
throughout their length. Tliis double platform is 
called the wayi. Upon it a second system of timber 
is loosely laid, and well greased between. The space 
from these last to the ship's bottom is everywnere 
filled with wedges of soft wood fashioned to its curves. 
The whole is ^ed the cradle. The extremities of 
the cradle at the bow and stem are bound tightly 
across the keel with chains or ropes, and it is ftvther 
kept from spreading by stout moulding which over- 
lap the outer edges of the ways. When the riting 
tiae has reached well up the ways the wedges are 
simultaneously driven on every side, and the sUp is 
raised from the blocks on which ^e has hitherto 
rested, and made to repose entirely on tiie cradle. 
The shores are all removed except the two spurs or 
dog-shores near the stem, and when the proper mo- 
ment has arrived these are also knocked away by 
falling weights, the rope holding up whioh is oak 
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•11 Ji veftdj. sow •biHidQBfld to 

hw wt^ht^ Mid «iioo«ni^ by the yleldkig ol the 
greeie, Dcigiai dalr^y filing elong the indined plMie; 
her motioa beoomee at each moment more and more 
n^dd until finally the noble f^dirio hee aband o ned 
ite union idth the lan^ Mid entered upon ita deetined 


There are varioua rulee for eparring shipa, all 
founded utou their length and breadth, whi^ are 
the main Momenta of atability. We ahall here oon* 
fine ouraelvea to the par exoellenoe. It may be 
auffident to name one aimple rule for the length of 
the main-mast, this being the prime mover: £iduot 
one-twelfth from the vea^’a extreme breadth, mul- 
tiply the result by 2; this will give height of mmt 
fim deok. The top-mast may he three-fifths of the 
lower mast, the main-yard seven-eighths of the same, 
and so on upwards. The fore-mast may equal seven- 
eighths of the m^ with upper mastsand yar^ in pro- 
p^on. The mlzzen-mast, if stepped on ^e keelmn, 
is five-sixths of the main-mast The best rules on 
this subject are perhans found in tables accurately 
prepared, in which the lengths of the masts are given 
in fraotionB of the ship's breadth, and those of the 
vards in fractions of the length. For the rest it will 
be in most oases necessary to modify any given rule, 
in all instances, with immediate reference to title 
particular model of Ithe ship, and to the uses for 
whioh^she is destined. It would be an advantageous 
improvement in merchant ships, not sparred to the 
extent of their capacity, to make the fore and mflin 
masts in all oases of equal dimensiona W^ith im- 
proved appearance they would have all the respective 
spars ana sails, except the courses, answering equally 
for both masts. T^ would enable them to go to 
sea with fewer spare ones, or to derive more advan- 
tage from the usual number. In small ships all the 
spars are of single sticks of pine timber, which, for 
equal contents, are always stronger; but for tiiips 
above 600 or 700 tons it is impossible to procure 
single trees sufficiently large ; and then it becomes 
necessary to resort to made masts (so called), whidi 
are of <Mdc and pine, very artificially put together, 
and bound with stout hoops of iron. Hollow iron 
masts are also frequently used. 

Many large vessels are fitted with four masts, some 
witii five. The standing and part of the running 
lig^g are formed of wire rope. The masts and bow- 
sprit of a ship are not abandoned to their own unsup- 
l^rted strength, but require to be sustained by the 
standing ringing. This coosists, for the bowsprit, 
of gammomug and bob-stays, confining it down to 
the stem ; and shrouds, which sustain the immense 
lateral pressure which it endures when on a wind. 
The jib-boom and flying jib-boom are in like manner 
supported by means of martingales and guys. The 
fore-mast is supported by thm or four pairs of 
shrouds on either side^ and by two stays led forward 
to the bowsprit The fore-top-mast is supported by 
shrouds setting up in the top, back-stays descending 
to the channels (broad pieces of planlm fixed edge- 
wise to the outside of the vessel for spreading toe 
lower rigging), and stays leading to the bowsprit end. 
The top-gsllant and royal masts have dm their 
shrouds setting up through the oross-treen^ their back- 
stays descending to the channels, and their stays 
leading to the jib and flying-jib booms. In like 
maimer are the main and mizzen masts supported, 
except that the main-stays set up on deck b^de tim 
bed of the bowsprit, the main-top-mast-stays at the 
head of the fore-m^ the main-top-gallant-stay to 
the fore-top-mast-head, and main-royal-stay to the 
fore-top-gallant-mast-head. The mizsen-stay also 
sets up l^de the main-mast, and the same in asoen- 
dlng. The running rigging consists of the tacks and 


sheets tiiat serve to iqmad the saOs^ the halyard!^ 
tnoes, lifti^ dewlines^ and all otiier ropes vmd fa 
making, tal^ fa, or manceuvring the salla. 

The sails of a ship are square sails bent to the 
yarde, and fore-and-aft aails travezriag on etaye or 
Dent to «dfs. Let ne deeoribe an entire enit^ be- 
rinzdng forward. On the extrsmity of toe bowaprft 
IS the flying-jib, a thre e- oomered sail, which goes 
from toe end of its boom upward along its stay, lead- 
ing to the fore-top-gallant-mast-hea(^ and oonfined 
to the stay by rinn of wood or iron, called hanki. 
The jib^ which leads from its boom to the fore-t<^- 
mast-head, ii of similar form, and so is the fore-to^ 
mast-Btay-Bail,ninning from the bowsprit end towards 
toe mast-head. On toe fore-mast we have the fore- 
sail, bant to the fore-yard, and spread at the foot by 
means of tacks and sheets; above it, the fore-top- 
sail, bent to the top-sail-ya^ by means of which it 
is hoisted aloft, while its lower oomers are spread to 
the extremities of the fore-yard; next the top-gallant- 
sail, bent to its yard, and sheeting home to the top- 
sail-yard; and so with the royal and sky sail. Double 
top-sails and top-gallant-sails are now much in use, 
that is to say, these sails are practically made each into 
two sails, wffioh gives greater ease in handling. All 
these sails are turned at pleasure, to be presented to 
toe wind, by means of braces attached to their yard- 
arm, and leading to the main-mast The main-mast 
is furnished with a similar suit of sails, somewhat 
larger; the mizzen, also, though smaller than either; 
instead of a square-sail on toe lower mast, it has a 
gaff-sail, hoisting up and down abaft the mast. Some 
ships have similar gaff-sails on the fore and main 
masts, which are found of great use in gales of wind 
as a substitute for storm stay-sails. Most carry also 
light stay-saila between toe masts; but they are veiw 
troublesome, and worse than useless. Stuading-sailii 
extended on special spars outside toesquare-aails when 
going Um are very useful The perfection of quip- 
ping a ship with spars, rigging, and saila^ consists in 
so disposii^ them, that, m a whole-sail breeze, the 
centre of effort of all the sails will be in the same 
line with the ship's centre of rotation ; or that the 
efforts of the forward and after sails to tom the ship 
will be so exactly balanced as not to rquire any 
continued assistaDoe from the rudder in either direc- 
tion; for this, while it impedes her progress, does not 
leave the entire force of the rudder disposable when 
ueoessary to turn. Of the two evils, however, seamen 
have more patience with a ship disposed to approach 
toe wind than with one needing the oontinued action 
of toe helm to keep her from foiling off. 

Our ship is now completely equipped, and ready 
to receive cargo. Those articles wito which a ship 
may be filled full are stowed wito a single view to 
economy of space. Some^ as ootton, require ballast; 
others, as staves, or suw and fluids, require none. 
When toe articles are heavy and light) the heavier 
•re placed nearest the bottom, to inoreaae the ship's 
stability. When, however, all are heavy, tiiere may 
be danTOr of making a ship too stiff; so that, not 
being balanced, she will violently, and, per- 
chance, risk toe fracture of a mast or even spring 
a leak. To obviate this danw, the cargo should 
be raised: if iron, some should be stowed between 
decks; if coal or salt, it may be heaped up in the 
oentre, taking oare to secure it against shifting 
should toe ship be knocked down by a sea or squall 
Heavy articles should never be placed towards toe 
extremities, lest they promote pitching. In all cases 
oare must be taken to preserve the tzim of the ship 
— that just proportion between her draught forward 
and aft which the estimate of the builder, or, when 
a voyage has been made^ experience itselL has deter- 
mined to be most favourable to rapid sauliig. This 
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cal^ hat beenxvoelYfag iptdal fltteiitionof 
▼agfont aitthodt oi itJanlattng the atihilHy of ah^M^ 
with graphic gap w a ant a ti opg of rooh bj oaivm, hava 

baan inteodnoad, aa the ati^ty ol diipib 

TUbete it no diffi^^^^io^onMvIng how a chip may 
ba made to move freely before the wind with a Telo- 
city detenninad by the loroe of that wind, the quan- 
tity of Bail expoeed to it» and the adaptation cl her 
form to divide the enataining fluid with the leaet 
reeietttoe. But a veeeel oan alio aidl with ease in 
direotioDe other than directly before the wind, and 
eren to improach it Let us suppose tiiat the wind, 
at flist aemd aft gradually Teere towards the side, 
until it blows at an angle of forty-flve degrees with 
the keel It with the wind thus blowins, the sails 
are still kept braced perpendicularly to &e keel, it 
must necessarily strike th^ surfaces obliquely, dic- 
ing itsdf into two forces, one passing off to leeward, 
the other exerting itself in the direction of the keel, 
and therefore tending to propel her forward. If, 
however, in order to expose the sails more fairly to 
the wind, they are brao^ forward until It becomes 
again peipendioular to their surfaces, the action of 
the wind on the sails is simple^ but that of the sails 
on the ship is in turn compound, subdividing itsdf 
into two forces : one acting to drive her to iMward 
in a direction perpendicular to the keel, the other 
forward in a line with it I^ now, the were of 
a figure to move with equal freedom in any direc- 
tion — around, for instanco—it is evident that she 
would assume a mean motion between these two 
forces; bu^ being so formed as to divide the water 
with infinitely greater ease forwards than side- 
ways, the force exerting itself perpendicularly to the 
keri is neutralised, wl^t that in a line with it, en- 
countering an inferior resistance, compels the vessel 
to advance. We will next supp^ the wind to have 
drawn forward until peipendicular to the course. 
The sails, being trimmM forward, so as to keep full, 
are struck obliquely, and if the sMp were again free 
to move in any direction, would impel her in a ooutm 
perpendicular to their surface; but the portion of this 
force tending to drive the ship to leeward, being 
again encountered bv the latenJ pressure, is almost 
balanced; while, on the contrary, she freely obeys the 
force tending to propel her forward. Lastly, let us 
consider the situation of a ship when the wind sets 
before the beam, so as to ni^ an angle of less 
than 90” with the oouise. It is evident, that, if she 
etui continue to advance, it must be toward the 
wind: this seeming paradox of a vessel appoaching 
the wind by the very effort of that wind to drive 
it away will still iq>pear dear by the application of 
the same prindpleB. To meet the emei^^cy, let us 
now suppose toe yards braced forward until they 
make an anele of only 80 ” with the keel; the wind, 
being 80 * mrther aft, will make an angle of 60 * 
with die keel In this position the wind will 
strike obliquely on the after side of the sails; and 
though the grMter part of the force passes off to 
leeward, there is still a partial effort to drive the sails 
in a direction perpendicular to their surface. This 
effort subdiviM into two forces; one perpendicular 
to the keel, the other in a line with it: tne first is 
nearly overcome the lateral resistanoe; the second, 
encountering less, causes the ship to advance with a 
velocity proportioiied to the smallness of the angle 
of inddmoe, and the disadvantageous applioatbn of 
the propdling power. 

Trom whM has been here stated it would seem 
that in theory the situation of the wind most favour- 
to propelling a ship is when it acts perpendicu- 
lariy to the sails, and they in turn to the keel, that 

wto dead aft In gales of wind t^ is lilmwise 


traa fnpeietlee^ bnt to modagate weather a eh^ will 
sen faster with the wind on the quarter, or evwi 
abeam, for than the sails do not marie eaoh othsr, 
hut all leoeive tha wind without intemiption. On 
this aooonnt our sharp aehoooera will aau nsMly or 
quite as fast ou a wind as off it^ the sea being smooth 
and wind light, tho fonn of the vessel beinff also an 
element in the speed of sailing off or on the wind. 
In ■quate-rigged ships bracing tho yards oonectlyis 
one of the nhssst p^ts of seamanship; in general 
the nearer the yaiib approach to allow of the sails 
reoeiving tho prsasars the wind, consistently with 
keeping the sails full, the greater will be the velooitj 
of the vessel on its course. 

It may chance that the wind does not stop at the 
exact point which would enable the ship oloss-hanled 
barely to go her oouise, but even heads her off so far 
that she oan no longer approach it nearer than a 
right angle. It is erident now that she is gaining 
nothing; but since she oan sail within 60* of the 
wind by dosing with it on the other side she may 
approach withihi 80” of the desired oourse. Henoe 
it beoomee essential to change sides. There are two 
ways of performing this evolution: the first oonsisfes 
in turning round towards the wind, and is called 
tacking: we second in turning before it, and is called 
veering. To taok, the crew arc all stationed at the 
tacks, sheets, braoM, and bowlines, ready to ohanm 
the position of the sails. The ship being already 
dose to the wind, the helm is gradually eased dowm 
so that the rudder may not exert its full force untli 
she begins to turn, nor act suddenly to check the 
headway, so essential to the snooess of the evdution; 
at the same time the head-sheets are flown, so as to 
cause the sails before the centre of rotation to shake 
and lose their power of balandng the after ones. As 
the ship approaohee the wind the spanker is drawn 
nadually from the lee-side towards the centre, that 
it may l^p full, and, by its action so near the stern, 
continue promoting the rotation. As soon as the 
sails reach the dirootion of the wind, and oease to 
draw, the oorners of the courses are drawn up^ and 
the taoks and sheets overhauled, ready to swing the 
yards. After a while the sails oatoh aback, and ths 
fore-sails, soon masking the after ones, me^ with a 
powerful lever to turn the bow. At length, having 
oome head to wind without loss of headway, and the 
evolution being certain, the after yards are swung 
round, ready to receive the wind on the opposite 
side, which operation b then more easily pertormed 
from the saus being becalmed by the fore ones. 
Lastly, when the af& saib sre filled by the wind, 
the head-yards are also braced round to isoeive its 
impulse^ and the ship at onoe recovers headway. 
Should she gather stemway before the saUs become 
full on the new tack, the helm b ahifted, that ita 
action in a backward direction, instead of checking, 
may aid the rotation. There may, however, be 
uccaaioDS iu which it b impoiaible to tack, either 
because the wind b not of sofficient force, or rise so 
strong as to render it dangerous; then veering b 
resorted to. To veer, the helm b put hard up^ that 
b, brought close round to leeward of the stem-post^ 
the spanker b brailed or hauled in, and the after 
aaib ahivered; in thb aitnation the pressnrs of the 
head-saib, not being balanoed by the after onea, 
tends, in conjunction with the rudder, forcibly to 
turn the ship. As she falb off the aftsr sails are 
stili kept ahivering until braced iharpon the opposite 
tack; when before the wind the spanker b set to aid 
the after-yards and helm in brmging her to; tho 
f ore-aaib are then aqnared, and gnmually hsaoed 
I forward until the riiip be by the wind agaiiL 
! A ship b easily manesavred in fine wMdhsr, hot 
much skiU and expscbiioe are reqrdrod dnring a gala 
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IM HI mppoM ih«t whflit our ih^ if oontandiiifr 
fftinft A bafd wind, the inlff<»tiine li anmentad 
bj itf gimdniJ InoreMe. fittiortening sefl baoomef 
neofMwy, and k determined by two leading oon- 
idderaticaii, the etaUlity of the ildp and the ftrength 
of her masts: it is to diminish the careening of the 
one^ and aroid endangering the other, that the sur- 
face spr e a d to the wind is reduoed. In shortening 
sail we always begin with the highest and lightest 
saih^ desoenduig gradually, and Imping pace in an 
inverse ratio with the increase of wind. The saOs 
do not, however, oome in uniformly in the direction 
of the length, but the after sails most rapidly, because, 
as the wmd increases, the energy which it exerts 
in a forward direction upon the masts tends, wiUk a 
powerful lever, to depress the bow and raise the 
stem; hence the latter drifts more easily to leewud, 
thereby bringing the bow towards the wind; this 
effort is also promoted bv the action of the sails 
p as sing farther to leeward by the ship ceasing 
to sail on an even keeL I^m all these reasons the 
more the wind increases the more she tends to come 
to; s(^ to avoid a constant recurrence to the action 
of the rudder, it becomes necessary to shorten sail 
Caster aft thim forward, taking in the mizzen-top- 
gallant-sail, and even the spacer, before the fore 
and main top-gallant*saUs; for the same reason, when 
it becomes neoessary to reef, it is not unusual to 
begin with the mizzen-top-sail. Beefing consists in 
binding a portion of the sails to th^ respective 
yards, so as to reduce the surface. To reef the top- 
sails we clew the yards down, haul up the sides of 
the sails by means of reef-tackles, and brace the 
yards to the wind until the sails shiver and spill; 
then the men go out on the yard, and, by means of 
the earings and reef-points, securely bind the requi- 
site portion. When the top-sails are double-reefed 
it is time for the jib to come in to relieve the jib- 
boom and fore- top-mast of the pressure: to counter- 
balance the loss of this head sail the mizzen-top-sail 
may be furled. When the top-smls are close-reefed 
the main-sail is either reefed or furled. Am the gale 
increases furl the fore-top-sail, taking care to <£aw 
up the weather dew first, that the s^ may not be 
in danger of shaking and blowing away. Our ship 
is now under reeM fore-sail, main-top-saQ close- 
reefed, fore-top-mast-stay-sail, and storm stay-sails. 
These are stout triangular sails, running in the 
direction of the fore, main, and mizzen stays; they 
are often advanti^eously replaced by gaff -sails, which 
are similar to the spider. Should it blow still 
harder' it may be neoessary to take in the fore-sail, 
replace the fore-top-mast by the storm stay-sul, and 
even furl the main-top-saiL The ship now drifts 
mudi, and, tending to fall off, from her greater 
draught abaft and consequent resistance of the 
water, will require the reefed spanker, and even the 
continued assistance of the rudder, to keep her to: 
the helm being kept constantly hard down, she is 
said to lie to. This is the way in which most ships 
make the best weather; some, however, tend so much 
to fall off into the trough of the sea as to be in per- 
petual risk of being bonded by the waves, and, if 
the Imtches be not well secured, of having their exist- 
ence fatally endangered. In this case it may become 
neoessa^ to bear up and scud. To do this with least 
risk it is necessary to show the head of the fore-top- 
mast-stay-sail, or part of the fore sail or fore-top- 
sail, taking advantage of a momentary lull and 
smoothness of the sea to bear away. The after sails 
are taken in on putting up the helm, and it may e ven 
be neoessary to cut away the mizzen-mast. When 
before the wind sufBdent sail must be spread to keep 
the ship before the waves, that they may not over- 
take and strike her with too much force; the maln- 
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tqpHMiL from Its height^ k never becalmed Ij the 
sea, and k therefore a good sail to scud under. At 
such a season qBeolal care must be taken to provide 
for the securitv cl. guns, boaki» and other movables 
liable to tear thenmmves loose; also that the pump- 
well be sounded at short intervd% to have timely 
notice of a leak. 

In order that the mariner may be able to conduct 
hk vessel between two distant places he requires 
much more knowledge than merdy enables hum to 
take the fullest advant^ of the wind or to handle 
hk vessel in a gale. must be acquainted with 
the sdenoe of navintion, and must therefore have 
an accurate knowledge of the figure (ff the earth, of 
the position of the imaginary Uneo dnwn upon its 
surface for the purpose of marking position; ne must 
know how to use the compass, the sextant, and the 
log; and must be providea with accurate charts of 
the seas in which ms course lies. It k only by such 
means that he can discover the direction in which 
he sails and the dktanoe he has gone, and can direct 
hk vessel towards the point which he wishes to 
reach. The compass k the instrument by which the 
ship’s course k determined, as it gener^y rests point- 
ing in a northerly and southerly direction. (See 
Compass and Compass, Mabinib’b.) It does not 
point usually to the true north, but has a certain 
variation or declination, as it k (^ed (see Bbolina- 
tion), either to the east or to the west, which varia- 
tion has to be taken into account in finding the 
ship’s course. The deviation differs for different 
places, but it k usually known for any place, being 
marked on the charts, or it can be easily found 
astronomically. There k another variation to which 
the compass is subject, that due to the magnetism 
of the vessel itself. Thk k sometimes very con- 
siderable when the vessel k built of iron, or has a 
Imrge quantity of iron on board. The difficulty 
earned by thk variation may be got over, partially 
at least, in the way describe in the aiticie Mag- 
netism (Tebrsstbial). Very often a compass k 
fixed on a mast at some dktance above the de^ and 
k compued with that on deck, the variation of the 
former being smaller. The rate of speed at which 
a vessel k moving k found by the log (see Loo), 
which k heaved usually at the end of every hour. 
By noting the rate of sailing, the direction of the 
course, and the time occupiei^ the ship’s position 
may be estimate allowance being made for deviation 
caused by currents, and by the wind driving the 
vessel to leeward. The position of a vessel deter- 
mined by thk means k said to be found by dead 
reckoning. It k not sale to trust to dead reckoning 
for any length of time, as it only gives the approxi- 
mate place of the ship, since it k impossible to take 
into account deviation from the estimated course 
caused by unknown currents, defective steering, kc. 
A more exact means of finding the position ^ the 
vessel at any time k therefore required. For thk 
purpose observations of the positions of the heavenly 
bodies are made with the sextant (which see), and 
these observations being compared with the data 
given in the Nautical Almanac, while the correct 
time k given by the dironomettf, the latitude and 
longitude, that is, the true position of toe vessel, can 
easily be found, as explained in the article Latitude 
and Longitude. 

In the technical phraseolo^ of navigation the 
ship’s course k toe angle made ydto the meridians 
by toe line on which she k sailing; her departure 
k toe number of nautical miles toe has simed to 
the eastward or westward of her starting point; the 
distance k the length of the path toe has sailed; 
the difference of latitude k the number of demes^ 
minut^ and seconds contained in an arc of the 
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meridian Interoepfced between the parallel ol lati« 
tude from which the veesel itarted and that at which 
•he hae arrived; the differtnce of longitude u the 
lenjjfth of an arc of the equator intercepted between 
the meridian started from and that arrived at In 
working problems in navigation the difference of lati- 
tude, departure, and 

distance may be re- Bp _c 

garded as the sides of / 

a right-angled triau- / 

gle, as A, B, c, where / 

A B is the difference / 

iff latitude, B o the de- / 

parture,and a o the dis- / 

tance, b a o being con- / 

sequently the course. / 

By plane trigonome- / 

try, therefore, when / 

any two of these four / 
elements, namely, / 
course, distance, dif- a 
ferenoe of latitude, and 

departure, are given, the others can iasfly be found; 
or the result may easily be found by construction, with 
the aid of a rule and compasses. Such problems are 
solved also by Gunter’s sc^e. Navigating a ship upon 
these suppositions is called plane tailing, because the 
surface of the earth is assumed to be an exten<led 
plane, the meridians being considered parallel lines, 
with the parallels of latitude running across them at 
right angles. I'he departure b c is assumed to be equal 
to the difference of longitude, but this, unless near the 
equator, is very far from correct, so that, unless the 
departure is one of the known elements, plane sailing 
will give false results. Low latitudes, therefore, where 
the meridians are nearly parallel, are best suited to 
plane sailing. Parallel tailing is when the ship sails 
on a parallel of latitude. In this case the departure 
is the same as the nautical distance, and only the 
longitude, not the latitude, is changed. When the 
ship sails on a rhumb-line, that is, obliquely across 
the meridians (see Rhumb-line), two other methods 
of sailing are employed, middledatitude tailing or 
Mereator't tailing, but these we have not space to 
enter upon. Oreat-cirde tailing is the method of 
sailing along a great circle of the earth (that is, one 
with its centre at the earth’s centre). By this 
method the shortest course between two places is 
always traversed. It very often happens that a mar- j 
iner cannot run his vessel in a straight line from one 
place to another, but, in consequence of intervening 
islands or mainland, must change his course several 
times, running so many miles or hundreds of miles 
in one direction, so many in another. Such an irre- 
gular track is called a traverte, and traierte tailing 
consists in reducing these several courses and dis- 
tances run to a single course and distance. For this 
purpose a table is drawn out with six columns, in 
the hrst of which the courses (south-west, Ac.) are 
put; in the second the distances; in the third and 
fourth, which are marked north and south, the dif- 
ferences of latitude either north or south, according 
as the course is in a northerly or a southerly direction; 
in the fifth and sixth the departures, which are 
either easterly or westerly. If we add together the 
iluantities in the several columns, the difference 
lietween the sums in the north and south columns 
will give the true difference of latitude made good; 
while the difference between the sums in the east 
and west columns will give the departure m ade good. 
'Che course and distance made good can now be 
easily calculated. 

Ships receive varions names, according to their 
size, rigging, fta; thus we have a ship, a barque^ a 
brig, a mooner, a sloop, a lugger, and so on. 
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I As already stated many large sailing vessels have 
I now four masts and some five, all square-rigg^ 
The accompanying plates show the hull, spars, rig- 
ging. sails, &c., of a four-masted vessel, having the 
aftmost or jigger-mast barque -rig^[ed (four -masted 
imrque). All the names of the vanous parts will be 
found from the following lists 


TAe Hull, Spat t, and Standing Rigging* 


1 Head. 

2 Cutwater. 

8 Bow 

4 Poreoaatle-deok. 

5 Stem. 

6 Rudder. 

7 Fore chaina. 

8 Main-ohaina 
u. Micseu chai e. 

10. Bulwarks 

11 Poop deck 

12 Porte 

IS. Trail-boaiila 


27. Bowaprit. 

28 Inner Jib-boom. 

29. Outer jib-boom. 

10 Fiyiug Jib-boom. 

'il. Martingale. 

.^2 Fore mast 
33 Fore-topmaat. 

84 Fore-topgallant maat 
38. Fui e-royal mast 

50. Main-tnaat 
37. Main topmaat 

88. Maiu-topgallant maet 

89. Mam royal maat 

40. Mizxeii-mast 

41. Mizzen- topmaat 

42 Mizsen topgallant m>Mt. 
43. Muxen-royal maat 

44 Jiggor maat 

45 Jigger-topmaat. 

46 Jigger topgallant maat 
4 Fore yaid. 

48 Pure lower topeail yard 
40 Fore upper topeail yaid 
6o. Fore lower tojigallaut 
yard 

51. Foie upper topgalisnt 

yard 

58. Fore-royal yard 


14. Cat-heed. 

15 Head-raila. 

15. Capetan. 

17. Skylight 

18. Laglit boanU 
19 Foredeok-hfuac^ 
20. Lifeboate. 

81 Oig 

22. Comiiaiiion. 

88 8k} light. 

84. Wheel-box. 

86 Poop rails. 

80. Afterdeok-liuuae. 


58. Mam vard. 

54. Mam lower topeail yesd. 

55. Mam upjier topaail yerd. 
66 Ham lower topgallant 

yard. 

57 Main upper top^^Ulant 
yard 

58. Mam-royal yard. 

59 CroM^aok yard. 

60 Mizzen lower topeell yard 

61. Mizzen up)>er topeail yard 

62. Mizzen lower topgaUaiit 

yard 

68 Mizzen upper topgellent 
yard. 

64. Mizzen-royal yard. 

65 Jiggei-galf 

66 Jigger boom. 

67. Foi e-top. 

68 Main top. 

69. Mizzen top. 

70 Jigger top. 

71. Kote duubllnge 

72. Fore-mast cap. 

7.'i. Foie topmaat oroas treea. 

74. Foie tu]>maat cap. 

75. Eiivigu 

76. Company's flag. 


The BraNOiNo Riooino. 


A 1 Bobetsy. 

A 2. Bowsprit ehroud. 

A 8 Maitingale-etay. 

A 4. Jib boom guys. j 

A 5 Fore atays 
A 6 Foi-e-topmaat ataya. 

A 7 Inner-jib atay. 

A 8. Outer-Jib atay. 

A 9 Flymg-jib atay. 

A 10. Fure-royal stay. 

A 11. Fore-rigging 
A 12. Fore-topmaat rigging. 

A 13. Fore topgallant rig- 
ging 

A 14. Fore-cap back-stay. 

A 15 Fore • topmast baok - 
stays. 

A 16. Fore- topgallant back- 
stays. 

A 17. Fore-royal back-stay. 

A 18. Fore-lift. 

A 19 Fore-topsail lift. 

A 20. Fore-toi^llant lift. 

A 81 Fore-royu lift. 

A 28. Main itaya 
A 28. Mam-to]»naat atays 
A 24. Main-topgallant stays. 

A 85. Main royal stays. 

A 86. Main-rigging. 

A 37. Hsin-topmast rigging. 

A 28 Mam-topgallant rig- 
ging. 

A 89. Main-cap baok-atav. 

A 80. Main topmaat baak* 
•taya. 


A 81. Mai II -topgallant hack- 
■tays 

A 82. Mam-royal baok aUurs 
A 83 Main-lift. 

A 84 Main-topsail lift. 

A 35. Main-topgallaut lift, 

A SO. Main-royal lift. 

A 87. Mizzen-stays 
A S3 Mizzen topmaat stays. 

A 89. Mizzen topgallant atay. 
A 40 Mizzen royal stay. 

A 41. Mizzen-ngging. 

A 42. Mizzen-topmast rigging. 
A 48. Mizzen -tojigaUant rig- 
ging. 

A 44. Mizzen-oap haok-atay. 

A 46. Mizaen- topmaat b^- 
ateya. 

A 46. Mizzen to))gallant back- 
stays. 

A 47. Mizien-royalbaok-aUya. 
A 48. Cruagjack lift, 

A 40. Mizzan topa^ lift. 

A 50. Mizaan-topgaUant lift. 

A 51. Mizzen-royal lift. 

A 62. Jigger-stays 
A 68. Jigger middle stay. 

A 54. Jigger-topmast stay. 

A 55. Jigger-topgallant atay. 
A 56. Jigger-rinuig. 

A 57. Jigger-topmaat rigging. 
A 58. Jigger-topmaat back- 
stays. 

A 68. Jjgger-topgallant baok- 
•tajra 

m 
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PI. II. 

The Saili and Running Rigging. 

Tbb Bailb. 


A L F drtBBlL 
A 1 Fort low«r topMil. 

A I. Fort upper toptail. 

A 4. Fort lower topgaUtui 

Mil. 

A 5. Fore upper topgallant 
mU. 

A 0. Fore-rojaL 
A 7. Main-eail. 

A 8. Maiu lower tojuail. 

A 9. Main upper topsail. 

A 10. Main lower topgallant 
saU. 


A 18. Mliitn>n)()raL 
A 10. Fore-topmatt ttaj-aaiL 
A 20. Inner>jib. 

A 21. Outer-Jib. 

A 22. Flying-jib. 

A 23. Maln-topmaet Bta 7 *iidl. 
A 24. Main -topgallant atay- 
■ail. 

A 25. Main-royal atay-aail. 

A 25. Mizaen-tppnuwt atay- 

■aiL 

A 27. Mizaen-topgallant atay- 
aaiL 


aIL Main upper topgallant 


A 12. Main-royaL 
A 18. Crosajaok. 

A 14. Mizsen lower topaail. 

A 15. Mizsen upper topsail. 

A 16. Mizzen lower topgallant 


A 28. Mizzen-royal stay-tail. 

A 20. Jigger atay-saiL 
A 80. Jigger middle atay- 
sail. 

A 81. Jigger -topmaat atay- 

sslU. 

A 82. Jiggor-topgaUant atay- 


A 17. Mizzen upper topgallant 
aail. 


A 88. Jigger. 

A 84 . GafftopMiL 


The Rukhino Riooimo. 


1. Fore-tack. 

2. Fore-sbeet. 

8 . Fore clew-garuet. 

4. Fore-braces. 

5. Fore lower topsail aheet. 

6. Fore lower toiwail olew- 

linea. 

7. Fore lower topsail braces. 

8. Fore upper to])eail sheets. 

9. Fore upper topsail clew- 

lines. 

10. Fore upper toiMail braces. 

11. Fore lower topgallant 

sheet. 

12. Fore lower topgallant 

olew-liiiea. 

18. Fore lower topgallant 
braces. 

14. Fore upper topgallant 

aheet. 

15. Fore upper toiigallant 

olew-liues. 

10. Fore upper topgallant 
braces. 

17. Foiu-royal aheet. 

18. Fore royal clew-lines. 

19. Fore-royal braces. 

20. Fore-toiwail halyards. 

21. Fore -topgallant hal- 

yards. 

22. Fore-royal halyards. 

28. Fore-signal halyards. 

24. Fore reef-tackles. 

25. Fore-topaail reef-tackles. 

26. Main-tack. 

27. Main-sheet. 

28. Main oiew-gamet. 

29. Main-brace. 

SO. Main lower topaail sheet. 

81. Main lower topsail clew- 

lines. 

82. Main lower topsail brace. 
88. Main upper topsail sheet. 

84. Main iijiper to|)sail clew- 

lines. 

85. M>dnuppertopsailbimoes. 

86. Main lower topgallant 

sheet 

87. Main lower topgallant 

clew-liiiea 

88. Main lower topgallant 

braces. 

89. Main upjwr topgallant 

sheet. 

40. Main upper topgallant 

olew-liues. 

41. Main upiier topgallant 

brace. 

42. Maiii-royal sheet 

43. Muiii-royal olew-liues. 

44. Main royal braces. 

45. Main-topssll halyarda 

46. Main - topgallant lial- 

yarda. 

47. Main royal halyards. 

48. Main signal-haiyards. 

49. Mailt reef tackles. 


50. Main-topsail reef-tackles. 

51. Crosifjaok tack. 

62. Croscijaok sheet 

63. Cros^aok clew-garnet. 

64. Crosajack braces. 

55. Mizzen lower topsail 

clew-lines. 

56. Mizzen lower topsail 

braces. 

57. Mizsen upper topsail 

sheet 

58. Mizzen upper topaail 

clew-lines. 

59. Mizzen upper topsail 

braces. 

60. Mizzen lower topgallant 

sheet. 

61. Mizzen lower topgallant 

olew-liues. 

62. Mizzen lower topgallant 

braces. 

68. Mizzen upper topgallant 
sheet. 

64. Mizzen upper topgallant 

clew-lines. 

65. Mizzen upper topgallant 

braces. 

06. Mizzen-royal sheet. 

67. Mizzen-royal olcw-lines. 

68. Mizzen-royal braces. 

09. Mizzeu-topsail halyards. 

70. Mizzen -topgallant hal- 

yards. 

71. Mizzen-royal halyarda. 

72. Mizzen-signal halvsrda. 

73. Crosajaok reef-tackles. 

74. Mizzen • topsail reef- 

tackles. 

75. Jigger ueak-halyards. 

76. Jigger brails. 

77. Jig^ gaff-topsail sheet. 

78. Enaijgn halyards. 

79. British ensign. 

SO Gaff-topsail halyards, 

81. Vangs or Vanes. 

82. Jigger outhaul. 

88. Boom topping lift 
84. Boom guys. 

86. Bttom sheet. 

86. Flying-Jib sheet. 

87. Outer-iib sheet. 

88. Inner-jib sheet. 

89. Fore-topmast stay-sail 

sheet. 

90. Fore-bowline. 

91. Msin-topmsst stay^Mil 

sheet. 

92. Main-topgallant stsy-sall 

siieet. 

98. M ain -royal stay-sail sheet. 

94. Mizzen-topmast stay-esii 

sheet. 

95. Mizzen -topgallant stay- 

aaii sheet. 

96. Missen- royal stay-sail 

sheet. 

P7. Jigger stay-sail sheet. 


96. Jigger-topmast atayenil 
sheet. 

99. Jigger -topgallant stay- 
sail slieet. 


160. Raefpointa 

101. Fora-buntlitiaa. 

102. Main-buntlinea. 

10 i. CroM|)aok buntUnaa 


In the plate illustrating the article Wab-vbsselb 
several representations of the modem types of war- 
vessels are given. 

SHIP-BROKER. See Insubanob. 

SHIP-MONEY, an impost levied at various times 
in England for the purpm of furnishing ahipa for 
the king’s service. In early times the seaports, ano 
even maritime counties of England, and occasion- 
ally also inland places, were sometimes called up<m 
to furnish ships for the public service. This was 
the case in 1007, when an invasion of the Danes 
was imminent, and again at the time of the ap- 
proach of the great Spanish Armada. EUzabeth re- 
quired the various ports to furnish a certain number 
of ships at their own expense. But the special tax 
to which the denomination of ship-money has been 
applied is that imposed by Charles L In the first 
writs issued by Charles in reference to this matter 
(October, 1634) he directed the magistrates of London 
and other seaport towns to provide a certain number 
of ships of war of a prescribed tonnage and equipage, 
empowering them at the same time to assess all the 
inhabitants according to their substance for a contri- 
bution towards this armament. The alleged remn 
for this step was the depredations of pirates in British 
waters and threatened dangers from the Continent. 
The impost, especially since it was imposed by the 
king's own arbitrary authority, awakened much mur- 
muring on the part of the people, and this in certain 
cases manifested itself in a refusal to submit to pay 
it. Charles, however, not only forced compliance, 
but issued new writs by which the tax, now more 
properly called ship-money, was made to assume a 
still more objectionable form, being extended to the 
whole kingdom; and while the former writs had 
only demanded the actual equipment of vessels, the 
sheriffs were now directed to assess every land- 
holder and other inhabitant according to their judg- 
ment of his means, and to enforce the payment by 
distress. This extraordinary demand startled even 
those who had hitherto sided with the court, but 
all opposition was overborne in the high-banded 
manner characteristic of all the dealings of Charles L 
with his subjects. In 1637, however, the celebmted 
John Hampden resolved to question the legality of 
this exercise of the king's prerogative, and refused 
to pay. For this refua^ he was prosecuted in the 
Exchequer Chamber. After lengthened arguments 
adduced on both sides, the trial, which had been 
watched with great interest by the whole nation 
by reason of the important question involved, was 
brought to a close by a decision in favour of the 
crown. From this finding of the court four out of 
the twelve judges dissented. This of course put an 
end for the time to all attempts at obtaining 
redress by course of law. But shortly after the 
meeting of the Long Parliament, in 1640, it voted 
ship-money illegal, and reversed ^e sentence passed 
against Hampden. 

SHIP OF FOOLS. See Bbandt. 

SHIP-OWNERS, Law bkgabdiko. The owner- 
ship of any vessel determines its claim to be classed 
as a British ship^ for in order to be so classed the 
owners must either be natural-bom British subjects 
who have not taken an oath of allegiance to a foreign 
state; or, secondly, persons made denizens or natu- 
ralized by Parliament; or, finally, bodies corporate^ 
having their principal plaoe of business in the iJnited 
King£>m or some British poatession. The liabilify 
of t£e owner of a aea-going ship to make good any 
loss or damage that may happen without hii aotual 
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fftolt or privity is not allowed in the following oaoee: 
When it happena (1) to any goods whatsoever taken 
in or put on board any sach ship by reason of any 
fire oocorring therein; (2) to any gtdd, silver, dia- 
monds, watches, jewris, or predous atones taken in 
or pnt on board any such ship by reason of any rob- 
bery, embezdement, making away with or secreting 
thereof, unless the owner or shipper had, at the time 
of shipping the same, inserted in his bills of lading, 
ur otherwise declared in writing to the master or 
owner of such ship, the true nature and value of 
such articles. His liability is expressly limited by 
25 and 26 Vic. c. 63 to a certain amount per ton of 
the ship's tonnage where certain events occur with- 
out his actual fault or privity: — Where any loss of 
life or personal injury is causi^ to any person being 
carried in such ship; where any damage or loss is 
caused to any goods, merchandise, &c., on board any 
such ship; where any loss of life or personal injury 
is, by reason of the improper navigation of such ship, 
caused to any person carried in any other ship or 
boat, or damage is caused similarly to goods on board 
any other ship or boat. Any person sending an un- 
sea worthy ship to sea is guilty of a misdemeanour 
unless he can prove that he made use of all reason- 
able means to insure that the ship should be sea- 
worthy. Acts have been passed increasing the 
power of the board of trade to stop outgoing unsea- 
worthy ships, and making it obligatory for a vessel 
before starting for a voyage to have the load-line 
distinctly marked; grain cargoes to be carried in bags. 

SHIPS, Registration of. Wo vessel is entitled 
to the privileges of a British ship unless registered 
by the collector and comptroller of the customs, and 
unregistered shifts exercising the privileges of regis- 
tered ones are to be forfeited. A ship may not be 
dttscribed by any other name than that by which she 
is for the time being registered, and application for 
{>ermis8ion to change the name must be made in 
writing to the boai^ of trade. The name must be 
painted on the stem in white or yellow letters 
4 inches long, upon a black ground, under a penalty 
of £100. 

SHIP-WOKM {Teredo naro/ts), the popular name 
of a Lamellibranchiate Mollusc belonging to the Pho- 
ladidsB or Pholas family, and distinguished by the 
elongation of the respiratoiy * siphons* or breathing- 
tubes conveying water to the gills, which give to 
this mollusc a somewhat veraiiform or worm -like 
aspect. The two valves or halves of the shell are 
of small size and globular shape, and are situated at 
its anterior extremity. The valves are three-lobed, 
and have each a transverse furrow. The foot-open- 
ing is of small size. The bulk of the viscera and 
body are contained within the valves; and the gills 
are long, and pass into the elongated siphons. The 
orifices of the siphons — one inhalent and one exhalent 
— are firinged. In length the ship-worm averages 
about a foot, and in thickness about ^ inch. 

This animal has gained great notoriety from its 
boring habits, and is regard^ with great interest by 
all concerned in the construction or preservation of 
marine works. Like other Pholadidse, the Teredo 
is an expert borer, and excavates burrows in wood; 
sometimes attacking the timbers of piers and vessels 
in inomense numbers, and riddling them to such an 
extent that they are rendered utterly useless, and 
are in time completely destroyed. The shell is the 
instrument by means of which this otherwise insig- 
nificant mollusc becomes converted into an object 
^ terror to man. It inhabits most seas, and un- 
doubtedly does good service in warm latitudes by 
destroying the floating masses of timber brought 
down by the large river systems of the world. Lin- 
Qwiis long ago styled the Teredo calamUa$ nacium , — i 


I the * calamity or sooorgo of ships ’-Tend it has even 

^a^w^e nation. In 1731-82 the United ProviiM 
were put on the alert by the discovery thst tiie 
Teredo was hard at work on the wooden piles whidi 
support the Mykes* of 2iealand and Rriesland, and 
which, in fact, keep the sea from overwhelming these 
provinces. Great rewards were offered by the gov- 
ernment, and the invention of lotions, paints, and 
varnishes exercised the ingenuity of diemists; but 
all proved fruitless to arrest the 8hip-worm*s ravage^ 
and in a few years it ultimately abandoned the piles 
of its own accord. In Plymouth dockyard the baraest 
oak has been repeatedly seen to be riddled through 
and through by the Teredo in a comparatively sh^ 
time. The plan which appears to have be^ most 
successful in arresting the ravages of the Ship-wonn 
is that of driving a number of short nails with laige 
heads into the exposed timber. As the rust from 
the heads of the nails extends across the wood it 
appears to prevent the operations of the Teredo* 
Rust, in fact, appears baneful to this mollusc, as also 
does corrosive sublimate, which is said by M. I)e 
Quatrefages to prove very fatal to it, even in exces- 
sively minute doses. This latter, however, is a plan 
of less practicable kind than tbe simpler one dejnmd- 
ent on the noxious action of rust. Salta of lead and 
cop|H)r are said also to operate effectively in destroy- 
ing the Teredo; but like the oorrosive sublimate 
remedy these preparations cannot be effectively 
applied to timber so as thoroughly and permanently 
to insure its immunity from the attack of the Ship- 
worm. In its young or embryonic state the Teredo, 
like other lamellibranohiates, exists in a free-swim- 
ming and actively-locomotive condition; the embryo 
being provided with vibratile cilia, and afterwara 
with a foot-like organ, as well as with organs of sight 
and hearing. 

A large B{>ecie8 of Teredo ( T. gigantea\ from Su- 
matra, has also been descried. Specimens of it 
have been found to measure from 4 to 6 feet, and to 
have a diameter of about 8 inches. It bores into the 
solid mud, and does not appear to destroy timber 
like its smaller neighbour. "J'he common Teredo, in 
boring, lines its burrow with a limy coat. Sir I. 
Brunei is said to have obtained bis idea of forming 
the Thames Tunnel from the mode of burrowing 3 
tbe Ship-worm. 

SHlKAZ, a town of Persia, in the province ot 
Fan, on a large and beautiful plain, 220 miles 8.8. W. 
of Ispahan. It was almost entirely destroyed by 
an earih(juake in May, 1853, when about 12,000 of 
its inhabitants perisbeti The dty has been partially 
rebuilt in a somewhat inferior style, and l^ing 
advantageously situated on the routes from the port 
of Bushire to Kerman, Yezd, and Ispahan, is tbe 
centre of a very extensive trade, though it does not 
possess the splendour and im|tortance of early times. 
It has consiaerable manufactures of silk and cotton 
goods, fire-arms, sword-cutlery, glass, earthenware. 
Ac. Its lapidaries and enamellers are celebrated 
throughout Persia. Its vicinity exhibits the remains 
of many magnificent buildings, and about 25 
N.N.x. are the famous ruins of Perserxilis. Hafia and 
Sadi were both natives of Shiraz. Pop. 80,000. 

SHIRE (from Anglo-Saxon sciran, to ^ride), 
the name applied to the larger divisions into which 
Great Britain is divided, and practically corre^Kmd- 
ing to tbe term county, by which it is in many cassa 
superseded. The exact time at which the mvisiaQ 
of England into ahires was made is uncertain, but 
that there was some such division even earlier t-b am 
the time of Alfred, to whom it has been 
attriVmted, appears indubitable. It has been shown 
that in many cases the shires are identical with the 
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old Savon itateo; fuoh are Kent» SumeiL Eiiex, 
IMttddleeex, Surrey, Norfolk, and Suffolk. Lincoln- 
■hire was likewiae an independent state, though 
under a different name, Lindease; and as early as 800 
the Kingdom of the Hwiccas, afterwards Worcester, 
formed a district or shire, governed by an ealdorman, 
under the King of Mercia. Other kingdoms were 
for convenience divided into several shires, and some 
shires which once had a separate existence have been 
merged into others, as Norhamshire^ Islandshire, 
HLexamshire, Wincheloombeshire, Craikshire, and 
others. The head — civil, military, and judicial — of 
the shire was the ealdorman (earl). In the shire- 
mote, which was held twice a year, his jurisdiction 
was divided with the bishop, ^tland followed the 
example of England as regards the division of the 
country into sh^^s. Twenty-five shires are enumer- 
ated in a public ordinance of 1305. That shire and 
county do not seem to be quite identical would 
appear from the drcumstanoe that in the case of 
some counties the termination shire is never added 
to the name; but this may have arisen from purely 
accidental causes. In Scotland Kirkcudbright is 
neither a county nor a shire, but a stewartry (see 
Stewartrt), and in England ^ere were at one time 
three counties palatine. (See County Palatine.) 
The shires in England were subdivided into hund/rcds, 
and these again into tithinga; in Scotland they were 
subdivided into vnirda and quartert. See County. 

SHIR]&, a river of South-eastern Africa, draining 
Lake Nyassa into the Zambesi, which it enters on 
its left bank in lat. I?"* 46' s.; Ion. 35** 35' E., after 
a course of about 270 miles in a southerly direction. 
It is navigable throughout its entire lengUi, with the 
exception of about 30 miles of rapids occurring about 
midway in its course, and flows through a fine cotton 
and grain growing country. Above the cataracts the 
Shiri is a broad deep stream, but a good part of its 
course is shallow. It is becoming an important trade 
route, and there are now British settlements and 
pUintations in the Shir4 oountiy (as at Blantyre and 
Zomba). See Nyassa. 

SHIrlLEY, James, a poet and dramatic writer, 
was bom in London on ^pt. 18, 1596, educated at 
Merchant Taylors’ School, and thence removed to 
St. John’s College, Oxford. He subsequently went 
to Cambridge. Having taken holy orders, he obtained 
a curacy near St. Allans. He soon after went over 
to the Church of Rome, and, giving up his curacy, 
became master of the grammar-school in the same 
town. In or before 1625 he removed to London, 
became a writer for the sta^, and a^uired a re})u- 
tation which caused him to be taken into the service 
of Queen Henrietta Maria. His firat comedy was 
licensed in 1625, and from that date he produced 
many plays in rapid succession. In 1636 he went 
to Ireland He returned four years later, and when 
the civil war broke out he left London with his wife 
and family, and being invited by the Earl of New- 
castle, he accompani^ that noblemen to the wars. 
On the decline of the king’s cause he returned to 
London, and, the acting of plays being prohibited, 
resumed teaching. In 1666 he was forced, with his 
wif^ by the great fire, from his house in St. Giles 
parish ; and being extremely affected by the loss 
and terror that the fire occasioned, they Doth died, 
October 29, within twenty-four hours of each other. 
Besides thirty-seven trag^ies and comedies, he pub- 
lished a volume of poems. His best dramas are the 
tragedies. The Traitor, The Royal Master, and The 
Oaxdinal ; and the comedies, Hyde Park, The Ball 
The Gamester, and The Imposture. The best 
edition of his dramatic works is that by Gifford and 
Dyce (1833). Shirley was the last of the great 
writers who belong to the school of Shakspere. 


SHIBWA, a lake In South-east Afrioa^ lying 
south-east from the south end of Lake and 

mainly in territory that now belongs to Britain. It 
is of an oval shape, tapering to the south ; its length 
is 60 miles, and Ibe breadth 20 miles. The height 
above the sea is 1800 feet. The country around is 
very beautiful, and clothed with rich vegetation. 
Exceedingly lofty mountains, perhaps 8000 feet 
above sea-level, stand near the eastern shore; on the 
west stands Mount Zomba, 7000 feet in height and 
20 miles long. Several small rivers enter the lake 
on the south and west, but it has no outlet 

SHISDRA, a town of Russia^ in the government 
of Kaluga, 80 miles south-west of Kaluga, on the 
northern ^ore of a lake formed by a river of the 
same name. It has iron and glass works, and manu- 
factures of woollen cloth. Pop. (1893), 12,099. 

SHISHAK, or Sesac, an Egyptian king, men- 
tioned by the Hebrew writers, the Sheshe^ I. of 
the monuments, and the first sovereign of the Bubas- 
tite twenty-second dynasty. His name occurs in 
connection with two events in the Old Testament 
It was he to whom Jeroboam fled for protection 
when he fell under the suspicion of Solomon (1 Kings 
xi. 40) ; and in the fifth year of Rehoboam he invad^ 
Judah. Little opposition seems to have been made 
on the part of Judah, whose fenced cities he took 
one after another until be arrived at Jerusalem, 
which, according to the statement of Josephus, fell 
without a struggle. (Compare 2 Chron. xiL 1-10.) 
Shishak does not seem to have used any severity 
towards the inhabitants, but he pillaged the temple 
and the king’s palace, carrying off the rich treasures 
accumulated in the reigns of Solomon and David, 
and reduced Judah to the position of a tributary 
kingdom. From the data furnished by the monu- 
ments it is inferred that he ascended the throne of 
Egypt about 980 B.O., a date which will allow of his 
reign coinciding with that of Rehoboam. In a 
narrow passage sculptured on the wall of the great 
Temple of Kamak, in Upper Egypt, is a reoo^ of 
the conquests of Shishak and of the countries ruled 
by him. On this is a row of sixty -three prisoners, 
presented by the agency of the god Ameeura to 
Shishak. Each figure has his arms tied behind him, 
and a rope round his neck. He is placed upon a 
turretted oval, indicative of a walled city, within 
which is the name of Judah. In the lists of his con- 
quests during the expedition in which Judah was 
subjected to his rule we find the names of cities in 
both the Kingdoms of Israel and Judah, and of 
several Arabian tribes to the south of Palestine. 
Amongst those of the cities which can be recognized 
in these lists are Rabboth, Taanach, Sunem, Rehob, 
Hapharaim, Adoraim, Mahanaim, Gibeon, Beth- 
Horon, Kedemoth, Ajalon, Megiddo, and Judah 
Maluk, *the royid city of Judah,’ or Jerusalem. 
Shishak appears to have been one of the ablest and 
most powerful of the Egyptian monaruhs. All 
Egypt was under his sway. Libya alw>, as well as 
the Sukkims and the Ethiopians, and no inconsider- 
able portion of Asia bordering on Egypt, were subject 
to him. His reign lasted twenty-one years at least, 
but how much longer it coutinu^ is uncertain. 

SHOA, an important province lying in the south- 
east of the kingdom of Abyssinia, with ill-defined 
boundaries. It consists of a series of plateaux at 
8000 feet above sea-level, and traversed by moun- 
tain chains, whioh, in the culminating point. Mount 
Metatite, near Ankobar, are said to have a height 
of 10,723 feet. Its east portion, called Effat, 
a less elevated and more generally sloping suriaoe, 
which b highly cultivated, and yields good crops of 
grain, chiefly wheat and barley. Cotton alM b 
extensively cultivated. The higher plateaux are 
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deTotea to pasture* Ajnong the trees peculiar to 
Shoa is the Juniperui txodta^ which in the course 
of a century attains a height of 160 feet, with a 
diameter at the base of 4 to 5 feet The exports of 
the province itself comprise grain and large quan- 
tities of a durable cotton cloth, and to these may be 
added, as articles of trade, coffee, gold-dust, ivory, 
gums and spices, ostrich -feathers, hides, dye-woods, 
medicinal plants, Ac. Christianity was introduced 
as early as the third century, and is still professed 
by a large number of the inhabitants, though in a 
very degenerate form. Pop. estimated at 2,600,000, 
of whom about 1,000,000 are Christians, and the rest 
chiefly Mohammedans. The present capital is Adis 
Abbaba, but the chief town is Ankobar. 

SHOCK, in medicine, a sudden depression of 
organic, nervous, or vital power, frequently attended 
with more or less perturbation of body and mind, 
occasioned either by bodily injury of a peculiar 
nature, or by an overwhelming moral calamity. It 
results either in a complete suspension of the action | 
of the heart, causing death, or passes into reaction. , 
In its less severe forms the vital powers react sooner I 
or later, and after a time resume their normal func- | 
tions; while in its worse forms the vital sinking ; 
increases with greater or less celerity, and extend 
from the organs more strictly vital to all other 
parts, until death ensues. The severity of a shock, 
no less than the phenomena it manifests, is consider- 
ablv modified by the constitution and temperament 
and also the state of health of the person affected. 
Thus a person of a powerful constitution is much 
less affected by it than a delicate or nervous indi- 
vidual In the state of collapse consequent upon a 
shock the patient lies completely prostrate, the face 
pale and bloodless, the skin cold and clammy, and 
the features contracted and expressive of great lan- 
guor. There is also extreme muscular debility, and 
the pulse is frequently so weak as scarcely to be 
perceptible. Incoherency, drowsiness, or complete 
insensibility, is often manifested on the part of the 
patient. In cases of slight shock little or no treat 
ment is required, but in severe cases the treatment 
is of great importance. The two objects to lx? 
sought are the restoration of the warmth of the 
body and of the activity of the circulation. Both 
of tnese objects are attained by the same treatment. 
The person is to be laid on a bed or couch and the 
clothes are to be quickly removed, the usual night 
garments being substituted. Hot -water bottles 
should be placed at the feet, or hot bricks wrapped 
up in fiiannel. If the coldness of the body is ex- 
treme and the prostration CTeat, the patient may be 
wholly wrapped in warm olankets, and hot -water 
bottles placed outside the blankets to maintain their 
warmth. Mustard poultices may also be applied. 
Meanwhile the limbs should be rubbed from their 
extremity upwards, but without exposing to further 
cold. Stimulants are to be given by the mouth if 
the person can swallow. Whisky or brandy in hot 
water is the best, but strong hot coffee or tea is use- 
ful and weak spirit of hartshorn may also prove of 
service. If the person cannot swallow, the stimu- 
lant should be injected into the bowel. Sulphuric 
ether is often employed to produce a rally in pro- 
found prostration after injury or loss of blood ; it is 
injected by means of the hypodermic syringe. Not 
all of these measures are necessary save in the most 
extreme cases. Relapses should be guarded against. 

SHODDY. See Woollen Manufacture. i 

SHOEING OF HORSES. The shoeing of horses 
does not appear to be a very ancient practice. It 
was not employed l^ the Greeks and Romans, 
though the latter did sometimes protect the feet of 
their horses by shoes of a kind. The first iron shof 


fastened to the loot with nails Is said to havo bera 
discovered In the tomb of ChUderic^ king of the 
Franks, who died In 481. It is ther^ore probable 
that the invention of hcHrse-shoes properly so called 
is to be attributed to some of the baroar^ 

Uiat overturned the Roman Empire, and this proba- 
bility is increased by the fhot that the last Byzantine 
writers on veterinary sdenoe who lived in the fourth 
century make no mention of the art of horse-shoeing. 
In the tenth century the art is express^ mentkmed 
in the Military Tactics of the Emperor Leo VL, and 
in the next century it must have been of great im- 
portance in armies, judging from the remuneration 
attached to it in the army of William the Concmeror, 
for we find it stated that William ^ve to Simon 
Saint-Liz the town of Northampton and the district of 
Falkley, on condition of providing shoes for his horses. 
Henry de Ferrers, another of William’s followers^ 
ancestor of the Earls Ferrers, received his name 
from his poet of superintendent of the horse-shoeia 
or farriers (ferriera m old French, from Latin /errto% 
iron). Horse-shoes do not appear to have been 
known in England before this time. The ordinary 
form of horse-shoe is well known, but there are 
many different shapes employed in particular cases. 
There is an American machine for making horse- 
shoes which turns them out at the rate of sixty a 
minute, more than two men can forge in a day. 

SHOES AND SHOEMAKING. When cover- 
ings for the feet first began to be used cannot of 
course be precisely stated ; but there can scarcely be 
any doubt that they would have been among the 
earliest articles of dress worn, considering the neces- 
sity for their use. The first allusion to a shoe in the 
Old Testament is where Abraham refuses to take so 
much as a * shoe-latchet ’ from the King of Sodom 
(Gen. xiv. 28). The shoe of the Hebrews was gen- 
erally a sandal. There is no actual description of 
it, however, to be found in Scripture, but the rabbis 
inform us that the materials employed in its con- 
struction were either leather, felt, cloth, or wood, and 
that they were occasionally shod with iron. Some- 
times they were beautifully ornamented (Cant. viL 1). 
In Egypt, according to Herodotus, various sub- 
stances, such as palm-leaves and papyrus stalks, were 
used in making sandals in addition to leather ; while 
in Assyria wo^ or leather was employed (Layard, 
Nineveh, ii 328), and both the heel and the ride 
of the foot wore encased. Shoes proper, as well 
as sandals, seem to have been used amongst the 
Jews; for on the black obelisk from Nimroud Jews 
are represented as wearing shoes or boots with 
tumed-up toes, similar to those worn by orientals 
in the present day. The Romans used various kinds 
of shcxis, such as the aolea or sandal; the ccdcetu, 
which covered the whole foot, somewhat like our 
shoes, and was tied with a latchet or lace; and the 
califja^ a very strong kind of shoe, sometimes shod 
with nails, worn by the soldiers, who were thence 
called caligati. The shoes worn by the comedians 
were sooci, slippers, and those of the tragedians 
cothurni. 

Various symbolical usages are alluded to in Scrip- 
ture in connection with the shoe. Thus in trans- 
ferring a possession or domain it was customary U* 
deliver a shoe, as in the middle ages a glove; hence 
the action of throwing down the i&oe upon a region 
or territory implied occupancy, as — * Over Edom will 
I cast out my shoe ’ (Ps. lx. 8; cviil 9). So in Ruth 
iv. 7, 8, the delivery of a shoe showed that tixe next 
of kin gave up a sacred obligation. (Comp. Lev. 
XXV. 9.) It has always been a mark of reverence b 
the East to lay aside the shoes on approacMng any 
, sacred spot (for example, Ex. iU. 6; Jos. v. 15). 
I Latterly in the temple service the priests officiated 
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barefoot. To cany or unloose a person*B sandal 
was a menial office, betokening ppreat inferiority on 
the part of the person performmg it. Hence the 
signiiicanoe of John’s utterance, Mat. iii. 11. 

Both in ancient and in modem times the fashion 
of shoes has varied much, just as in other articles of 
dress. Thus we find that * those of the Greeks and 
Romans who wore shoes, including generally all per- 
sons except youths, slaves, and ascetics, consulted 
their convenience and indulged their fancy by in- 
venting the greatest possible variety in the forms, 
colours, and materials of their shoes.’ High shoes, 
reaching nearly to the middle of the legs, were used 
in England as early as the tenth century. At one 
time, as in the reigns of Henry I. and Stephen, we 
meet with * peaked-toed boots and shoes of an absurd 
slmpe.’ The long points were sometimes stuffed 
with tow, and made to curl in the form of a ram’s 
horn. In the reign of Richard II. the points had 
increased to such an extent that they reached the 
knee, to which they were secured by chains of 
silver or gold. Long toes being prohibited by act 
of Parliament in 1463, wide toes came next into 
fashion, and to such a height did it go that in the 
reign of Mary it was found necessary to limit the 
width by royal proclamation to 6 inches. At another 
time, as in the eighteenth century, absurdly high- 
heeled shoes were the rage among the l^ies, a 
fashion revived in later times. Tne courtiers of 
Louis XIV. were remarkable for their extravagant 
boots ; their tops were enormously large and wide, 
and decorated with a profusion of costly lace. This 
fashion was subsequently introduced into England. 
The present simple form of shoe was adopted m the 
early part of the seventeenth century, and somewhat 
later the shoe buckle came into use. Shoes worn 
by ladies in the eighteenth century were sometimes 
veiy elaborate and costly, made of bright -coloured 
silk, ornamented with gold or silver stars and a dif- 
ferent colour of silk binding. In the early part of 
the nineteenth century buckles became unfashion- 
able, their place being supplied by the simpler and 
less costly Moe-strings. To the same period belongs 
another improvement in shoemaking, the making of 
shoes right and left. 

Until a comparatively recent date the manufac- 
ture of shoes was almost wholly a handicraft em- 
plo 3 rment, and was usually engaged in by individuals 
m the isolation of their own dwellings. The intro- 
duction of machinery, and particularly of the sewing- 
machine, has completely revolutionized the industry. 
The manufacture is now carried on in large factories, 
where the principle of division of labour is worked 
out to its fullest extent. Each workman attends 
only to a single process in the making of a shoe, 
and nearly all the workmen are mainly occupied in 
managing machines of most ingenious construction 
and wonderful efficiency. It is said that many 
large boot and shoe factories have as many as forty 
different kinds of machines in operation. Boots and 
shoes are now made almost entirely of leather, that 
of the upper being usually softer and finer than that 
of the sole, but the uppers are sometimes of cloth. 
In the earlier days of machine industry in the boot 
trade the uppers were often joined to the soles by 
means of wooden pegs, but small metal rivets and 
screwed brass wire are now much more widely used. 
Many machines have been invented for sewing 
together the component parts of boots, and some of 
these produce work hardly, if at all, inferior to the 
best hand-sewing. The United States and Great 
Britain are the chief shoemaking countries of the 
world. Lynn in Massachusetts is the centre of the 
industry in the former country, but it is also carried 
on on a large scale in Haverhill and Worcester, 


Mass., in various cities of Maine and New Hamp- 
shire, and in New York, Philadelphia, Baltimore, 
and other cities farther south. Northampton, 
Leicester, Stafford, Norwich, Bristol, Linlithgow, 
and Maybole are some of the chief centres of the 
industry in Great Britain. Recent years have 
shown a decline in the export of boots and shoes 
from Britain, but the numW of pairs exported in 
1901 was 8,142,516, valued at £1,658,190. More 
than five-sixths of these were sent to the colonies. 
The number of pairs imported in 1901, chiefly from 
Belgium, France, and the United States, was 
8,370,048, valued at £938,909. The shoe manu- 
facture is also carried on on a large scale in France, 
and for fineness of material and l^uty of workman- 
ship the French shoes are unequalled. Many of the 
boots, however, sold as French, are only so in so far 
as the fronts are concerned, which are imported in 
large quantities, the rest being British manufacture. 
The British manufactured shoes are in general more 
solid and durable, though less elegant, than the 
French. Besides leather, gutta-percha and caout- 
chouc are largely used in the manufacture of shoes, 
and a cheap kind of shoe (‘clogs’) is made with 
wooden soles. The French sabot is made entirely of 
wood. See Sabots. 

SHOOTING, in law, is an attempt to commit 
murder by the discharge of any kind of loaded arms, 
and even should no bodily injury be effected, the 
offender is guilty of felony, and is punishable ac- 
cordingly. 

SHORE, Jane, the wife of a rich goldsmith of 
London in the fifteenth century, and mistress of 
Edward IV. She was remarkable for her beauty, 
and likewise possessed a mind cultivated by edu- 
cation. Her influence with Edward, which she re- 
tained to the last, she never exercised to the hurt, 
but frequently to the benefit of others. After the 
death of Edward, in 1483, she became the mistress 
of the Marquis of Dorset. (See Edward IV.) 
Richard III., partly to revive among the citizens 
the memory of his brother’s licentiousness, and 
partly on account of her connection with Hastings, 
whom he accused of being * the chief abettor of that 
witch Shore,’ determined to expose her to public 
ignominy. Laying bare his arm, all shrivelled and 
shrunken from his birth, he declared before the 
council that the incantations and witchcraft of Jane 
Shore and her associates had reduced him to that 
condition. He then had her summoned to answer 
against a charge of sorcery; but, unable to effect 
his purpose in this manner, he directed her to be 
tried for adultery and lewdneas by the spiritual 
court, and she was obliged to do penance in a white 
sheet at St. Paul’s before the whole people. She 
latterly fell into poverty, and appears to have died 
in 1526 or 1527. Her story h^ been consecrated 
by the muse of Shakspere (Richard III.) and 
Rowe, and has been introduced upon the French 
stage. 

SHOREHAM, New, a seai^rt town of England, 
in the county of Sussex, 6 miles west by north of 
Brighton, near the mouth of the Adur, here crossed 
by a suspension-bridge. It was formerly a parlia- 
mentary trough returning two members, but by the 
Redistribution of Seats Act of 1885 it was deprived 
of direct representation. New Shoreham consists for 
the most part of irregular streets and old houses, but 
has recently been much improved. There are an 
ancient pansh church, presenting an interesting speci- 
men of Norman architecture; various other puK^ of 
worship; a grammar-school, collegiate and other pri- 
vate schools, and board schools ; an elegant custom- 
house in the Grecian style, now used as the town- 
hsdl; and pleasure gardens, containing a mu8euin» 
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ooii8ervat<»y, and theatre. The harbour is enoum* 
bered by a bar with 14 to 21 feet of water, but 
oarries on an important trade, chiefly coastwise, and 
with France, Holland, the North of Furope, &c. 
Ship’buildin^ is to some extent carried on, and there 
is a productive flshery. The vessels entering the 
port annually have an aggregate tonnage of some- 
what over 100.000 tons, t^ clearances being similar 
in amount. Pop. 1891, 3898; in 1901, 3837. 

SHORE-HOPPER (Orchettia littorea), a genus of 
Crustaceans of the order Amphipoda, possessing the 
first and second pairs of feet provided with small 
chelae or pincers. The maxillip^es or foot-jaws are 
blunted at their tips. The first pair of legs is of 
smaller size than the second pair. The head, as in 
all Amphipoda, is formed of a single segment, and 
the breathing organs are borne on the thoracic seg- 
ments. This animal is met with on sandy coasts in 
company with the familiar Sand-hoppers (which see). 
It possesses a body more compress^ than that of 
the latter forms, and may be Imown by the charac- 
ters and size of the legs above-mentioned. 

SHORTHAND. Writing or impressing words 
by means of signs on paper, or some other substance, 
is a necessity of civilized life. The ordinary method 
of writing is an imitation by the pen of the printed 
forms of letters in books, the forms being so modified 
that they may l)e joined to each other without taking 
off the (len. l"he tedious nature of this occupation 
has been complained of in all ages. If we assume 
that one person in every twenty in this country 
spends on an average one hour per day in this em- 
ployment on 800 days of the year (a low estimate, 
considering that clerks and literary men are engaged 
six or eight hours per day), the amount of time occu- 
pied in writing by the 30,000,000 people of Great 
Britain and Ireland is 1,500,000 hours a day. If 
writing could be facilitated, so that what now requires 
five hours might be performed in one, 1,200,000 hours 
of wearisome labour would be saved to the com- 
munity in this country every day. Reference is here 
made to only such writing as could be as well done 
in shorthand as in longhand — fugitive writing, as 
letters, articles for the press, manuscript for bwks, 
Ac., which compositors can set up in type from short- 
hand copy as quickly and as correctly as from long- 
hand after one or two months’ study. Legal and | 
other important documents might still be written in 
the longer and safer way. 

A quick penman writes about thirty average words 
per minute, and a slow one twenty, a medium pace 
of writing being twenty-five words per minute. A 
public speaker in a slow and measured pace utters 
about ninety words per minute, an average speaker 
120, and a rapid one 180. The difference in point 
of time between speech and writing is therefore as 
five to one. 

Now as writing is a form of speech — ^talking on 
paper— it is necessary that it should be performed 
with the rapidity of speech, if we would derive from 
the art all the benefits which it is adapted to confer. 
We have not space here for a history of the art of 
shorthand as practised, probably, by the ancient 
Greeks, certainly by the Romans (particularly by 
Cicero's freedman, Tiro, to whom Cicero wrote 
twenty-one of his charming letters that are extant, 
and to whom we doubtless owe a large part of 
Cicero's writings), and in England from the reign of 
Elizabeth to al^ut 1840. The reader’s interest will 
be beet consulted by our placing before him the 
principles and mode of practice of Mr. Isaac Pitman’s 
populu system of phonetic shorthand, first published 
in 1887, and now brought to a marvellous degree of 
perfection. This ^tem, by permission of the owners, 
18 displayed in the following pages in such a manner 


that the reader may acquire the art in a few wedcs, 
by writing the illustrative shorthaDd words and prac- 
tising shorthand from a book or newspaper one hour 
a day. Further assistance nu^ be had from books 
containing set lessons, entitled Phonomwphio Teacher 
(6d.), Exercises in Phonography (Id.) ; Rev to both, fid. 
(Sir Isaac Pitman & Sons, Ltd., London). 

Id commencing the practice of shorthand the student 
is particularly cautioned against attempting to write with 
rapidity. When his hand has become accustomed to 
trace the simple geometrical forms of the steno^phio 
characters with correctness and elegance, he will find 
no difficulty in writing them quickly ; but if he lets his 
anxiety to write fast, overcome his resolution to write 
well, he will not only be longer in attaining real swift- 
ness, but will always have to lament the illegibility of his 
writing. Phonography is at all times best written on 
ruled paper, but plain paper may be used. The learntr 
should luways write upon paper ruled with single lin^ 
and he may use either a quill or a steel pen, or a pencil. 
A pencil is recommended for exercises, and a pen for or- 
dinary writing and reporting. As, however, the reporter 
is sometimes so situated that he cannot use a pen, he 
should accustom himself, at times, to report with a 
pencil. The pen or pencil should be held as for long- 
hand writing, and the elbow be turned out so that the 
letter \ 3 can be struck with case. 

The following table exhibits the consonants of the 
shorthand alphabet. 


UUir. Pkonoffrapk. Sxamplit qf its powtr. Nam. 




P 

\ 

lopt 

po%i 

pee 

B 

\ 

ro3e 

3oast 

bee 

T 

1 

fa/e 

/ip 

tee 

D 

1 

indt 

i/ip 

dee 

CH 

/ 

tteh 

cAest 

chay 

J 

/ 

tdgt 

yest 

iv 

K 

— 

\ttk 

cane 

kay 

0 

— 

leayue 

yain 

m 

F 

V 

»/e 

/at 

ef 

V 


save 

vat 

vee 

TH 

( 

wrea/A 

/Aiph 

ith 

TH 

( 

wrea/Ae 

thy 

thee 

S 

) 

hiM 

seal 

ess 

Z 

) 

hi# 

real 

zee 

SH 

y 

vicious 

sht 

ish 

ZH 

J 

virion 

a 

zhee 

M 


seem 

met 

em 

N 


seew 

wet 

en 

NG 


silly 

• 

ing 

L 

r 

fa// 

/ight 

el 

R 


for 

right 

ar.ray 

W 


* 

wet 

way 

Y 



yet 

yay 

H 


a 

Mgh 

aitdi 
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SHORTHAND. 


With the exception of a straight line in th$ 4M posi- 
tion, e?ei 7 right-line and curve employed in Phono- 
paphy, ii written in the direction of one of the lines 
in Diagram No. 1 


.’Ak* 


No. 1. 


No. 2. 


all straight lines and curves in direction 2 and the curves 
iu direction 4 being inclined midway between a perpen- 
dicular and a horizontal line. The consonants of the 
Phonographic Alphabet maybe remembered by observiug 
that, except the downward r, tc, and A, letters made by a 
given organ are written in the same direction. (See 
Diagram No. 2.) 

1 . Lips y?, b if, v. 2. Teeth d; th, th ; s, z. 
8. Palate ; sh, zh ; I, Ir, upward r, wl, y. 4. 

Theoat; — k, g ; kw, gw; and Nose, m, n, ng. 

The consonants should be made about one-sixth of an 
inch in length, as in these pages. This size is best 
^pted for the learner, and insures accuracy and neatness 
in the writing. When he can write with ease, the size 
may be reduced to one-eighth of an inch, as in the short- 
hand specimen at the end of this article. Particular 
attention should be paid to the forms of the curved thick 
letters ; if they are made heavy throughout, they present 
a clumsy appearance ; they should be thickened in the 
middle only, and taper ofiP at each end. 

Perpendicular and sloping letters are written from 
top to bottom, and horizontal letters from left to right ; 

thus, I f, \ p, ( th, r, k, w, 

n. The letter I, when standing alone, is 
written upward, and ^ sh downward : I, and 

^ sh, joined to other consonants, may be written 
either upward or downward, as may be convenient ; thus, 

All the 

consonants in a word should be written without lifting 
the pen, the second letter beginning where the first ends, 

and so on ; as, ~1 kt, | tk, ^ nt, fn, 

//, 1/1 trt. When a straight consonant is 

repeated, there should he no break between the two 

strokes ; thus, kk. When a curved consonant is 

repeated, repeat the curve; thus, nn, mm. 

Single consonants, and combinations of consonants 
similar to those just given, rest upon the line ; thus, 
catch, not -r^ catch. When two descending 

letters are joined, the first should be made down to the 
line, and the second below ; thus. 


tch, chtf 



As the straight line in direction 4, Diagram 1, may be 
written either up or down, it is made to represent two 
letters, namely, ch when written downward, and r when 
written upward : this additional sign is given to r for 
convenience and speed in writing. To diminish the risk 
of ch and.r being mistaken for each other, when stand- 
ing alone, / ch is made to slope 60 degrees from the 
horizontal, and / r 80. This line naturally takes 
these slopes when struck by the hand downward and 
upward respectively. The upward r is written as in the 
following examples ; — [/ tr, /\ rt, \/ pr, 
/\ Tpt /->/ ntr. When r has to be 

written alone, or joined to the circle-s only, either the 
downward form may be used; thus, r, ^ rs. 


sr, ^ srs, or the upward r ; thus, r, ^ rs, 
sr, srs. When joined to other letters, eh 
and r are distinguished by the direction of the stroke ; 

thus, ^ ehr, y/ reh, / kr, ^ keh, ir, 

J toh, mr, ^ meh. 
y S and z, on account of their frequent occurrence, arc 
furnished with an additional character, particularly con- 
venient for joining; thus o, which represents either s 
or z. When the s circle is joined to straight letters, 
it is written on the right-hand side of perpendicular and 
downward sloping letters, and on the corresponding 
or upper side of horizontal and upward sloping letters, 
or by a motion contrary to that of the hands of a clock ; 
thus. 

^ chs, t ts, JW, — D ks, yy rs; 

f sch, f St, \ sp, sk, sr. 

When joined to curved letters, it is written inside the 
curve; thus, Vo fi* ^ ^ ^ 

ns, msm. Between two straight lines, 

it is written on the outside of the angle ; thus, ^ kst, 

J tsk, ^ pst, chsp. When the circle s 

is joined to I only, I is written upward ; thus, ^ Is, 
^ si, and when s is joined to sh only, sh is written 
downward; thus, ^ shs, ^ ssh. 

There are six simple long vowels in the English lan- 
guage, viz.. 


AH, 

•I 

EH, 

1 

EE; 

1 

AW, 

"1 

OH, 

00; 

1 

1 

as in alms, 

•| 

ale. 

J 

edl ; 

1 

«U, 

•1 

ope. 

-1 

food. 


The first three are represented by a dot, and the last 
three by a short stroke or dash, written at right angles 
to the consonant. They are here written to the letter 
t, to show their respective places ; namely, at the be- 
ginning, middle, and end of a consonant. All the 
vowels should be pronounced as single sounds ; that is, 
ah as in alms, and not as a-aitch ; eh {a) as in ape ; ee 
as in eel ; aw as awe, not as a-douhle^you ; oh as owe; 
00 as in ooze. 

When a vowel is placed on the left-hand side of a per- 
pendicular or sloping consonant, it is read hfore the 
consonant ; and when placed on the right-hand side, it 
is read after the consonant. A vowel placed above a 
horizontd letter, is read hfore the consonant, and 
when written under, is read after the consonant. An 
upstroke, as I, r, has the vowels* places reckoned from 
the bottom upward, and when joined to another con- 
sonant and written downward, its vowels’ places are 
reckoned downward. Vowels placed at the beginning 
of a consonant, as ah and aw, are called first ‘place 
vowels; vowels written in the middle, second-place 
vowels; and those at the end, third-place vowels. The 
vowel points and strokes must be written at a little dis- 
tance from the consonants to which they are placed. 
If allowed to touch, except in a few cases which will be 
mentioned hereafter, they would occasion mistakes. 

Besides the six long vowels already explained, there 
are in the English language six short vowels, as heard 
in the words 

pat, pet, pit ; not, nut, foot. 

In producing these sounds the positions of the vocal or- 
gans are nearly the same as in uttering the long vowels 
in 

palm, pate, peat; nought, note, food; 

the chief difference being, that the former vowels are 
more rapidly pronounced. The slight difference in the 
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qualify of soniid in tbeae pairs it most evident in note^ 
The short rowels are represented by dots and 
strokes written in the same places as for the long ones, 
bnt made lighter, to indicate their brief character ; thus, 
^ «, t; 8. il, 


as in om, ell, ill, on, ap, foot. 

These short vowels should not be called — No. 1, 
“short eA;” No. 2, “short ee;** No. 8, “short i, 
etc.; but — No. 1, “short ah;** No. 2, “short 
eh;** No. 8, “ short ee** etc. But it is more conveni- 
ent to affix the letter t to each of these short vowels, 
and call them severally at, it, ot, ut, ddt. 

The double vowels heard in the words tee, owl, hoy, 
are represented by small angular marks, u in due by a 
rurve and the triphthong in wife by an angular mark ; 
thus, — 

1, I ice; ow, aI «tul;oi, ^ hoy, u, due; wi, | wife. 

T, ow, and u are close diphthongs, accented on the second 
element ; and oi is au open diphthong, accented on the first 
element. Each is pronounced as one syllable. V, as 
in “due, t«ne,** is one of a series of diphthongs com- 
mencing with i or y, expUined in the next paragraph. 
The signs for i, ow, may be written in any place, with 
respect to a consonant: oi is written in the first place. 

A series of diphthongs, whose first element is i or y, 
may be heard in the words India, aliVn, (ii does not 
occur, but the shorthand sign for it may be employed 
in such cases as tarrying, hurrying, where these letters 
make two syllables,) idiot, folio, valn^ (valioo). . Another 
series is formed with oo or w. Systematic signs for these 
diphthongs are provided in the following manner : — 


wah 

weh 


waw 

woh 

woo 


yah 
yeh 
yee ' 


yaw 


yoo 


These signs, like those for the simple vowels, are written 
heavy for long vowels, and light for short ones. They 
ore seldom employed at the commencement of a word. 
It should be noticed that these small curved marks are 
written in the same positions as are the signs for the 
six pure vowels already learned. The w signs represent 
the form of the mouth in pronouncing w or oo, thus o ; 
and the y signs represent the shape of the mouth in pro- 
nouncing y or ee, thus C 

One of these signs, slightly leaning, is joined to the 
upward I to make the double consonant wl ; thus, 

JT" wail. 

The combination wh,\Ti when, what, represents a single 
sound. It is a breath-io, and the common w may be 
called a vocal- wh ; just as /may be considered a breath-v, 
and V a vocjd/. The breath-to (wh) is represented by 
enlarging the hook of w ; thus, wh, as in 

where. "When wh precedes /, the hook of ^ wl 
is enlarged ; thus, (7^ whl, as in whale. 

The shorthand sigus for the diphthongs, and double 
letters of the w and y series, are always written in the 
same direction ; that is, they do not accommodate them- 
selves to the consonant to which they may be written, 
as do the signs for the simple vowels ato, o, oo. 

The aspirate occurs in English only when preceding a 
vowel. It is sometimes expressed by a small dot prefixed 
to the vowel sign; thus, happy, | had. The 
consonant form for this letter is generally more conve- 
nient : it is written either / downward, or ^ 
upward. The downward letter is used in words that 
contain no other consonant, as ^ hay, X ^ken 


A is joined to some other ooosoiiaut* nse that form 
which will most easily join with the following letter ; 
a®, Z— hack, homey, ert^ holy. When the 
stroke A is written medially, that is, between two other 
oonsouauts, it must be so joined that the upward A can- 
not be read as sr, nor the downward A as teh ; thus, 
unholy. 

Because of the deficiencies of the English alphabet, 
and the unphonetic character of our orthography, the 
spelling of a word is seldom a guide to its pronuncia- 
tion. To write any given word, therefore, phonogra- 
phically, its several sounds must first be ascertained : 
the phonographic letters which represent them should 
then be written. The practice of Phonography will im- 
prove the student’s pronunciation, and train his ear to 
discriminate differences in orthoepy. 

The circle s is generally used in preference to the 
stroke thus, sake, soap,Y^ jttcA,\)« piecct 
J task. In such words, the vowel is placed and read 
to the stroke-consonant, and not to the circle .r, to which 
no vowel can be placed or read. Observe particularly 
that the circle t, at the beginning of a word, is always 
read fiRsST ; and ot the end of a word it is always rend 
LAST. It may be thickened for z, and made doublc- 
- sized for ss ; thus, peas, \> pass, 'Nd passes, 

I — ® cause, r-^ causes. 

The stroke # or « is tiscd when a word contains no 
other consonant ; as '^ ) ice, \ see, ,) ease ; also when 
a word begins with a vowel followed by s ; as ask. 

The stroke s is also used (1) when initiaU is followed 
by two vowels; as science; (2) and generally as the 
first letter of a word beginning with s, vowel, s ; as 
society, Sisera; (S) oho when final s is fol- 
lowed by a vowel ; as mercy, noisy ; and 

(4) when final s is preceded by two vowels ; as chaos. 
The stroke z is used in all words that begin with the 
sound of z ; as, zeal, ) Zion, Xerxes. 

When a vowel comes between two consonants, it is 
possible to write it either after the first or before the 
second ; thus, or \ cap, or \ cape, 

or keep. Care must be taken not to write 
the vowel sign in an angle between two letters ; as 
which might be read either kee-p or k-ahp : 
for nick-nack, almanac, are not so clear as 

— nick-nack, almanac. The three 

following rules will guide to the vocalization of all mono- 
syllables. 

First-place Vowels arc written after the first con- 
sonant ; as, \ not pack ; not maul. 

Second-place Vowels are written after the first 
consonant when long, and before the second when 
SHORT ; thus, gate, get, "TX cope, \ cup. 
It is thus known whether a second-place vowel is long 
or short, independently of the heaviness or lightness of 
the vowel sign. Third-place Vowels are written 

before the consonant ; as. La not L tick; 

not 

In the vocalization of words of more than one syl- 
lable, the vowel should be placed to the consonant to 
which it belongs in dividing the word into syllables, when 
it is equally convenient, and when there is no danger of 
its being misread for some other vowel. When the 
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diphtbongf V i, A 019 , ire written bj tbemielTei for 
the word! /, how^ ^ /ii placed abots the line, and a hou) 
ON the line. 

Four leries of double consonants are formed from the 
single consonants, on the principles shown in the fol- 
lowing table. 


Earn*, as in 


Lhook 

R hook. 

N hook. 

kalf 

Length. 

pee P, pea 

\ 

Pi\ 


pn \ 

pt \ 

bee B, bee 

\ 

bi \ 

br \ 

bn \ 

bd N 

tee T, fea 

1 

u r 

1 

til J 

tt 1 

dee D, day 

1 

ai r 

dr ] 

dn J 

dd 1 

ehay CH,eAair 

/ 

eU /* 

ehty^ 

chn 

cht / 

j»g J, yam 

/ 

jl/ 

jr/^ 

jn </ 

jd / 

kay K, come 


klc-. 

kr c — 

kn— ^ 

kt - 

gay G, go 

— - 


gre— 

gn —5 

gd - 

If F./ie 



fr^ 

fn 

ft V 

vee V, vie 



vr^^ 

vn ^ 

vd V. 

ith TH, Min 

( 

thlCO 

thrC) 

thn 

tht ( 

theeTB, then 

( 

.mOK) 

thn ( 

thd < 

es S, fee 

) 

S 0 

St H 

sn ^ 

•t ) 

see Z, real 

) 

Z o 

— 

zn } 

xd ) 

ish SH, she 

J 

ihvj!) 

«hr J} 

zhuc^ ) 

sht J 



viHdowa 

dewB 

dowa,ap 


eAffZH,vuion 

J 

.... 

zhej 

zhn 

zhd J 

em M, me 


ml 

mr 

mn 

fmt /-s 
ImA ^ 

en N, no 


ulO 

nr 

nn 

fnt w 
Ind'-' 

ing NG, si»^ 


.... 

nfr w 

ngU's.^ 

. . . . 

el L, /aw 

r 



in/r 


or R, ray 


R ^ 


UpidOWB 



«p 


down, vp 



«M|f mkap faif miteh Stvay gwj/ tmp Ur rtr wU rtkil 

W wh Y H kw gw mg Ir rr wl whl 

^ ^ '\c'C 

np ap dewa np ap ap 


The following is a tabular view of the long and short 
vowels and diphthongs. 


Short. 

& € J 6 ii 66 
'I 1 I "■! 1 1 

1 Long. 

ah eh ee aw 6 55 
I’l 1 1 "I 1 1 

1 1 .1 1 "I ^1 

atm, dll, fil, olire, tap, foot. 

i 1 -I J 1 -I J 

j alms,ale, ddl, all, ope, food 

I i fsle, ow, /;{ otul, 01 { 

oil, a, n\ tune, wi | tuife. 

Tke diphthongs t, ow, may he written in AHXpodt/um. 

w& w6 Yfi WO wu wool 

‘1 cl 1 ^1 >1 1 

y& yS yi yo yii yoo 

^1 wl 1 ''I «l 1 

1 M cl 1 "1 .1 1 

1 "1 wl 1 ''1 n| 


These signs are written light for short and heavy for long vowels. 


As the stroke # hooked, thus is not required for 
if (the circle # joined to the downward beingeqnally 

serviceable), and as the downward r, hooked for rr ^ , 
would be almost useless, the two forms ^ ^ are {pven 
to/r, Mr, and their heavy strokes to vr, ihr, as extra signs. 

The downward h may be reduced to a tick before si, 
/, downward r, strokes, or a hook ; as hm (this out- 
line is sufiBcient for the word whom^^hodm), hi, 
N hr, ) h>, ) hthr. 

The line of single and doable consonants at the bot- 
tom of the above table may be hooked at the end for ». 
The seven straight strokes may be hooked for/. Mp 
may be hooked initially for mpr^ and finally for n ; and 
after being hooked it may be halved for t or d, and 
rr cannot be halved. 

A letter with an initial or final hook (or both an 
initial and final book) may be written half-length for 
the expression of either ^ or d; thus, c.- hll or hid, 
wt or wd, ^ mnt or mnd, ^ (up) C (down, when 
joined) int or ind, mt or md, toni or wnd. 

The simple articulations p, h, t, d, etc., are often 
closely united with the liquids / and r, forming a kind 
of consonant diphthong, and pronounced by a single ef- 
fort of the organs of speech ; as in /)/ough, ^row, fry, 
/frink, etc. The natural way of expressing these com- 
binations in writing would undoubtedly be by some 
marked and uniform modification of the timple letters. 
It is effected thus : — 

\ p, with /, becomes V jd// \ p, with r, pr; 

I t, with /, becomes \ tl; ] t, with r, ^ tr. 


As a curve cannot receive a hook on both sides of the 
stroke (for such characters as could not be written 
both accurately and quickly), and as the r compounds 
are much more frequent than the I compounds, a hook 
prefixed to a curve always adds r to the primary letter 
(except in the case of wl,), thus — 

^ M, with r, becomes C Mr; /, with r, ^ /r. 
w' », with r, becomes nr ; m, with r, mr. 

SM, thn, ihnt, and rt, upward, and In, Int, down- 
ward, must never stand alone, because they would then 
be read as other letters ; thus, ^ shn, struck upward, 
becomes Mr (which it represents when standing alone) 
if supposed to be struck downward ; and In, written 
downwards, and standing alone, is tol. 

From the pr series of double consonants, a series of 
treble consonants is formed by making the hook into a 
circle j thus, tpr, ^ str, o — «hr ; ^ Mr, ^ tdr, 
^igr. This principle also gives C-M*9from C— hw; 
as, ^ square. These treble consonants are used 
initially, thus, ^ straw, strike, scrape, 
^ spray, supreme. There is no danger of spr, 
str, sir, being read as sp, st, sk, because in the latter 
case the circle s is always written on the right-hand or 

upper side; thus, ^ V> P •*. 

Except when spr, str, skr, occur initially, the circle 
s and the hook of the doable letter must be distinctly 
expressed ; thus, express, Exeter, ^ regis* 

disclose, . bicycle, . physical, 
yA — rascal. When one of the / or r hooked letters 
follows the circle s, and a perfect hook cannot be formed, 
au imperfect one will suffice ; thus, explain; or it 
may be omitted ; thus, /V^ subskihe for subscribe. 
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4¥perikib§ for iuperteribg. After t and d, the 
aircle may be tamed to the right in order to form the 
treble consonants sir, sgr ; thns, describe, 

t disagree, disgrace. In the combinations 

dsg, the circle is written on the other side ; thus, 
J‘ desk, J -A disguise, S is joined to a consonant of 
the pi series, and to w, thus, supply, *1® settle, 
P saddle, sickle, suffer, €< sway. Occa- 
sionally it is more convenient to write the single conso- 
naiits than to use a doable letter of the pi and jsr series ; 
thus, is the beat form for sensible. 

N following a straight letter is expressed by a small 
final book on the left-hand side of a perpendicular stroke, 
and on the corresponding side of any other straight let- 
t«; thus, J- tone, 3“ train, ^ pain, cane, 
|/^ turn. By making the hook into a circle, a or r is 
^ded ; thus, J- tones, 3* trains, ^ pains, -tt5 canes, 
turns. This circle on the left means ns only when 
it occurs at the end of a word ; thus, is not pns-m, 
buty^-a.m. When the sots circle is final after a straight 
letter, it is written on the other side ; thus, fa, \) jw, 
— o is. The ns circle is made double-size for uses ; 
thus, expenses, 

A small hook at the end of a curve always adds n ; 
thus, cV shine, feign, lean, known, 
mine. 6^ or x is added to the n hook following a 
curve, by making a small circle at the end of the hook ; 
thus, ^ mines. A vowel after a letter with the n hook 
is to be read before the »; thus, men. To express 
a vowel AFTER n, the stroke n roust be used ; thus, 
many, tiny. As the stroke ii (and also the 
stroke s, and frequently t and d), at the end of a word, 
thus indicates a final vowel, the vowel may be omitte/l in 

swift writing ; thu8,\ pen, penny, PHny* 

fan, Fanny, fans,^ fancy. 


F or V, when following a straight letter, is expressed 
by a final hook on the right-hand side of a perpendicular 
stroke, and on the corresponding side of any other 
straight letter ; thus, if I chf, pf, —o kf 
^ if (upward), ^ hf ; as in [;* tough, |j David, 
i — ^ cough, lithograph, ^ turf. There is no 

foxv hook to CURVED letters. The hook may be thick- 
ened for V if necessary. The stroke / after a straight 
letter indicates a final vowel, as coffee. 

The terminations -fimt {shon), -sion {zhon), -sian 
{shan), etc., are expressed by a large final hook •, thus, 
Ao option, Vo fashion, mission, version, 
Syy Persian, nations. When the -tion book fol- 
lows a curve, it is written on the inner side, like the final 
n hook. It may be written on either side of a straight 
line, under certain restrictions, as follows : — At the end 
of a straight letter beginning with a hook or circle, or 
springing from a curve, the -rion hook, when final, is 
written on the opposite side, that the straightness of the 
letter may be preserved; thus,AS:> oppression, ^ — Ocor- 
rection, «= — ^ collection, circulation, re- 

creation, J* station, section, q-D secretion, 
affection, selection. In other cases, -tion 
when final, and following a straight letter, is written on 
the side opposite to tlmt on which the vowel (or ac- 


cented vowel if more than one) oecurt ; thns, ^ passion, 
caution, action, ^f^rogsdion, diction, 
operation, \/^ Persian. This rale will show 
when the omitted vowel is to be read before -tion, and 
when before the previous consonant. After simple t or d, 

\ the -tion hook is always written on the right ; as addi- 
tion. When shon or zhon follows the circle-s, it is ex- 
pressed by continuing the s circle to the other side of the 
consonant ; thns, J|| decision, ^ possession, po- 
sition, 31 transition, compensation. In this case, 
the hook -tion may be vocalised for a second or third- 
•place vowel only, by writing the vowel-sign bevorb 
the end of the outline for a second-place vowel, and 
AFTER it for a third-place vowel, as in the above exam- 
ples. This hook is used only when a vowel comes 
between s and -tion, not in such words as question. 

The circle sotz may be added to this back hook, and 
it may occasionally bemused in the middle of a word; 
thus, positions, fP positional, ^ transitional. 

The n,f, and -tion hooks may be used medially ; as, 
vanish, perfection, ^ national ; and the 

-tion hook may be thickened for -sion ; thus, arte- 
sian, derision, Vd vision. 

By halving any consonant, whether single, double, 
or treble, f or ^ is added, according as the letter is 
thin or thick ; t being generally added when the letter 
is thin, and d when it is thick ; thus, 

Q talked, V bake, baked, /\ rip, 

ripped; / live, lived, /\ rub, 

rubbed, \ . beg, begged, trot, ^ bride, 
A vowel BEFORE a half-sized consonant is read before 
both letters ; as, •) east, •) eased, oft, jl, ached, 
w act. A vowel after a half-sized consonant is read 
next to the primary single, double, or treble letter; 
thus, coughed, point, J • taint, N bread, 
street. M, n, I, and r are shortened for the ad- 
dition of t, and these shortened strokes, when thickened, 
represent md, nd. Id, rd ; thus, tempt, \^, deemed, 
0 :/ sent, ^ send, V old, appeared. The only 
consonants that do not admit of being halved for the 
addition of f ox d are ng, mp, r Ir, and 
^ rr, but mp, when booked finally, may be 
halved, for example, ^ impend. Lt, when standing 
alone, is written upward; in other cases, either up- 
ward or downward: Id is always written downward; 
thns, A lute, /HT melt, NT p^lt, knelt, 
fold. D is added to both light and heavy letters, 
for the imst tense ; as, melted, peopled, 

ordered, measured. 

To express d or v by a final hook, instead of f orf 
the book is thickened ; thus, J* attained, ^ pained, 
(? lend,\^ strife, strive. The thickening of 
the n,f, and -tion hooks is not necessary except whi n 
precision of sound is required. A half-sized letter may 
represent either an added tor d; as, ^ mind, ^ font, 
fond, /V upward, downward, forward, 

{wd being used as a contraction for ward,) rapid. 

repeated, alphabet, V’* between. A 

full-sized and a half-sized consonant, or two half-sized 
I consonants, should not be joined unless they form an 
I angle at the point of union; because it would sometimes 
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be doubtful whether sneh combinations were meant for 
a single letter, or a full-sized and a half-sized letter, or 
two full-sized letters. For instance, k and kt^ I (up- 
ward) and kt, ir and iU d and nt and mf, are not 
allowable combinations : these double consonants should 
either be resolved into their simple letters, or the pen 

should be taken off; thus, j kUked.X] ireated, 

praetieaile. The half 

length consonants are named — ket, -s petti, art, 
C elty ^ emt, ^ emd, C tdli, etc. 

St (and sometimes zd when final,) is written by a 
loop about half as long as a consonant, on the same side 
SB the circles; SB, .f state, stop, stock, 
cr< steam, still, [p toast, -o kissed, 

^^^fast, /^last, reef, disposed. This loop 
is used chiefly as initial or final, but it may be employed 
medially when the loop can be distinctly formed ; as in 
^ testify, justify, investigation, 

A wider loop, two-t birds of the length of a consonant, 
represents sir ; thus, faster, /p muster, 

minister. The nse of the str loop initially 
and MEOFALLY is not recommended: strap cannot 


be halved for the past tense : write strap, 

strapped. These loops may be combined with the 
initial pr and the final pn series of straight letters ; thus, 
cjl- stoker, ^ against, c-^ cleansed, ^ punster, 
stopper. S may be added to a final loop or to 
the large ss circle by continuing the stroke of the loop 
or circle ; thus, crusts, P lists, dusters, 

punsters, . p exercises. 

When a curved consonant is written twice its usual 
length, it expresses the nddition of ^ thr tr, or 
dr ; but the characters ng and mp, when doubled, become 

ngker or ngger. mper or mher; thus, father, 

^ ^ neiil^r, mother, letter, 

order, r distemper, chamber. These 
double-length consonants may be hooked for n, as 
slander, inventor, ^ thunder. The} 

are vocalized like the half-length ones. They should 
not be adopted by the learner until he has gained some 
degree of fluency in writing. 

The long vowels ah, eh, ee, may be expressed between 
the two letters of one of the pi, pr series of double 
consonants, by a small circle before or above the 
consonant ; thus, J] dear, careless. The short 
vowels &, e,X, are written by a small circle placed after 
or UNDER the consonant ; as, ^ Charles, f* tell, 
[ tilli gardener. When the position of the 
consonants renders it inconvenient to observe this 
rule, the circle may be written on either side, for 
either a long or a short vowel ; thus, ^ regard, 
engineer. 


A stroke vowel is struck through the consonant ; 
thus, eS- court, c#. cold, c-f school, record, 
Vl' soldier. When an initial hook or circle would in- 
terfere with a first-place vowel, or a final hook or circle 
with a third-place vowel, the vowel-sign may be written 


at the BioiinnNG or end of the eonsonant; as, 
dormouse, figuration, figures. 

The following prefixes are written near the remaining 
part of the word, bnt in reporting (except the dot eon,) 
it is frequently allowable to join them, to save time. 
Con or com is expressed by a light dot, written at the 
beginning of the word ; thus, J* contain, comply. 
When preceded by a eonsonant, either in the same or 
the preceding word, eon or com is understood by writing 
the syllable that follows, under or close to the con- 
sonant that precedes ; thus, inconstant, ^ ex- 
complish (in practice, the vowel of ex may be omitted), 
decompose, discompose, ly discontent, 

irreconcilable (with the downward r,) 


/A reconcilable (upward r,), misconduct, 

recommend, uncommon, unconfined, 

you mil comply, I am content, and 
contrive, and compare, and connected, 

and consented, hex commenced, '5* ^ud is 
content. (See the signs for and, has, is, below.) 
Inter, intro ^ as, interview, introduce 
tion. Magna, MAGNi'^ as, magnanimous, 

'^^magnify. Self o as, selfsame; ^ self- 
-control. The prefix IN may be expressed before the 
treble consonants spr, str, skr, and before h, by a 
back hook; thus, inspiration, instruct, 

inscription, inherit, ^ inhuman. This 


abbreviation cannot safely be ased in insolvent, etc, 
because insolvent, unholy, would not be 

sufficiently distinct from solvent, holy. 

In such cases write with stroke n as insolvent 

A prefix resembling in sound any of the above may be 
written in the same manner; thus, accom- 

pany), recognize, circumspect, <y^ circum- 
stances circumscribed, incumbent, 

>2^ entei7?r«c. 

The following affixes are written near the preceding 
part of the word :—Ing is expressed by a light dot at 
the end of a word ; thus, J eating ; or by the alphabetic 
; 08 parting, Ings is written by z' or \ , 

or the alphabetic form ^ ings, as I doings, 
engravings, ^ sayings. The dot ing ( • ) <>•* 
tick ings {/) should be used only when 'w' does not 
join well. The consonant should always be written 
after the circle s. 

-Ality, -ility, -arity, etc. Any consonant when 
disjoined from that which precedes it, expresses thereby 
the addition of ality or arity, or any other termination 
of similar sound ; thus. 





% 


carnality, 

formality, 

penalty, 

probability, 


barbarity, 
peculiarity, 
popularity, 
/ regularity. 


In r ai heavenly. This affix does not 
interfere with It is generally more convenient 
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to join the / ; ni ^ goodly, Msntal» Msntautt 
*^#8 inttrumenial or instrumentaliig; ^ fund- 

amenial. Self o u ^ thgtelf, O beltib, as 
(p iAmsehei, Ship as ^ stewardship. 
Sometimes the two letters th, p, can be written faster^ 
if joined, than a separate M; thus, ^ friendship. 

A logogram (or word-letter) may be ns^ either as a 
prefii or affix ; thus, ^ Lordship, eftemoon, 
^ undertake, hereafter. 

Phonography may be written either in pull or in 


BEiBP. Pull Phonography signifies the expression 
of every rowd and consonant in a word by its short- 
hand letter. In Abbreviated Phonography every word 
of frequent occurrence is represented by one or more of its 
prominent letters. These words are called Gramma- 
logues or Letter- words, and the letters that represent 
them are called Logograms, or 'Word-letters. Thus, 
each of the following words in line 1 is represented by 
the under-written shorthand letter in line 2, which 
forms part of the word when written in full, as in line 8 : 


1 . 


2 . 

3 . 


of, to for. 


be, are, have, which, from. 

\. V c/ 


ORAMMALOQVES-ALPHABETtCALLT ARSANaED. 


• 

A, an 

r 

deliver-ed-y 


have 


Nature 

J 

shall, shall 

\ 

|ap 

\» 

above 

H- 

different 

1 

he 


near 


short 

\ 

upon 


according 

i 

difficult 


him 

I 

no 

✓ 

) 

should (up) 

) 

us 


after 

1 

do 


himself 

! 

nor 

so 

use {verb 
k novtt) 


ago 


Doctor 

A 

how 

! 

not 

‘N 

spirit 

> 

usual 

/ 

aU 

J 

dune 

-'>•! 

however 


number 


Thank 


Very 

and (up) 

--J- 

down 

V 

I 

1 

01 ohlowe 

< 

that 

) 

Was 

Vw>' 

any 

4- 

during 


if 

'i \ 

of 

. 

the 


we 1 


are 


Each 


important 

I 1 

on 

) 

their, there 

5 

what 

0 

1 

as 


eqnal-ly 


improve-d- 

meut 


one 

( 

them 

C 

when 


at 


cver-y 


in 


opinion 

-4 

these 

c/ 

whether 


awe 


First 

0 

is 

1 

opportunity 

Sai^ 

thing 

/ 

which 

\ 

Be 


for 

1 

it 


or 

1 

( 

think 

£. 

while 


because 


from 


Language 

(■ 

1 

other 

c 

this 

/ 

who 

\ 

been 

J 

General 

/ 

large 

! 

oor 

c 

those 


whose 



beyond 

✓ 

gentleman 

r 

Lord 


out 


though 

L 

why 

1 

but 

J 

gentlemen 


May 


over 


through 

7 

will(vfr5) 


by 


give-n 


me, my 

«s 

Particular 

\ 

to 

c 

with 

.tr. 

CaU 


go 

\ 

member 


Phonogrn- 

\ 

to be 

( 

without 

— 

can 

* 

God 


mere 

J 

phy 

pleasure 

r 

told 


word 

“3 

cannot 

- 

good 


might 

JEV- 

priDcipfi 


toward 


would 


care 

1 

greet 


more 


put 

•4- 

true 


Year 

— 

come 

1 

Had 


Mr 


Remember 

1 

truth 

(( 

yet 



could 


bead 


much 


•ed 

See 

\ 

two, too 


you 

1 

Dear 


happy 


myself 


several 


Under 


your 


There are two Styles of Abbreviated Phonography ; 
the First is used in correspondence, and for general 
purposee ; and the Second is employed by reporters. The 
First Style is generally called ^'Corresponding/’ and the 
Second Style, Reporting.” These two Styles differ 
chiefly in the number of grammalogues employed. In 
the First Style about 150 are used. Logograms that 
are written above the line (except horizontal and vowel 
logograms,) or through the line, cannot be employed on 


unruled paper. These words should, in that case, have 
their remaining consonants or vowels inserted. 

S may be idded to a logogram to mark the plural 
number or the possessive case of a noun, or the third 
person singular of a verb; as ^ good, «p goods, 
^ Lord, hordes, — come, — o ^mes. In 
general, the positions of the grammalogues, above, on, 
and THKOUOH the line, are determined by their vowels ; 
and in the case of a word of more than one syllable. 
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by itt aeomted vowel. The positiont of words, as de- 
termined by their vowels, are : — For perpendicular and 
sloping strokes, Ist position, ah^ aw, i, oi, above 
the line ; 2nd position, d, 6, on the line ; 8rd posi- 
tion, e, 00, ow, u, THBOUGH the line. 

Vowel logograms, and horisontal and half-sized con- 
sonants, have but two positions: — 1, aK aw, t, oi 
▲HOVE the line. 2, eh, oh, ee, oo, u, ow, on the line. 

All grammalogues are written in position in 
accordance with the above rules, and are thus easily re- 
membered, except.— Irhegulab Grammalogues.— 
Class 1. — Words of frequent occurrence, written on 
THE LINE for the sake of convenience. They are : — are, 
he, been, dear, do, for, from, have, he, if, it. Lord, 
phonography, shall, think, upon, usual, was, we, 
which, will, your. Class 2. — Words which in their 
proper position would clash with some other gramma- 
logue. They are: — any, go (and ago), in, me, more, 
much, number, 0, over, particular, this, those, though, 
truth, with, your. 

Seeing that in the Phonographic Alphabet the letters 
s and r have duplicate forms, that sh and I may be 
written either upward or downward, that w and y have 
both vowel and consonant forms, that h may be written 
by its consonant form (up or down), or by a joined tick, 
or a dot; also that many groups of consonants may 
be expressed either by their alphabetic forms or by 
abbreviations, it is evident that a large number of words 
may be written in more than one way. For any given 
word the writer should choose that form which is most 
etisily and rapidly written, and is at the same time capa- 
ble of being clearly vocalized. The briefest outline to 
the eye is not always the most expeditious to the hand. 
The student will insensibly acquire a knowledge of the 
best forms by practice and observation, and especially 
by reading some book printed in Phonography. The 
following rules for writing the upward I and r affect a 
large number of words. 

Initial B ,. — When r is the first consonant in a word, 
the upward r is written, if a vowel follows, and the 
downward r is written if a vowel precedes ; thus, ray, 
^ rock, run, ^ rose, rise, rule ; 

air, arm, earl, error. This rule 
should uot be applied when it would produc.c an awkward 
outline, as in aridity, arithmetic, artichoke, article, 
earth, irradiate, oracle, origin-al, ornament, orthodox, 
orthography ; and a few others. 

Final R. — The same rule applies to final r ; as, 
tare, 1^ tory ; ^'^-^fear,\y' fury j ^"^^^pare, 
\/' perry; car, carry ; 4^ cheer, 

1;/' cherry. It applies also when a hook, circle or loop 
is attached to r; as, earn, airs, Sir, 
^ star, concern, stem, ^ source. The 
rule does not aojily when it would carry the hand more 
than one stroke below the line, as in prepare, 

and Shakspere ; nor when r, r follow each 

other ; as in rare, superior, emperor. 

Initial L. — The rule applies to initial / when fol- 
lowed by k, m, n, ng ; as, ^ ^ like, lament, 
Lena, long ; alike, alum, d ele^ 
ment, Ellen, ^ along. 

Final L. — The rule applies to final I when preceded 
by /(oi v), upward r, upward h, stroke w and y, or 
sk ; as, ^ fool, K/x fellow, ^ vale, valley, 
roll, ^ relay, ^ skill, ojd iickly. Write I 
downward when following a straight letter, if two vowels 
come between; as ^ bowd, ] trial. 


In the case of a word that contains no other ttroka- 
-eonsouant than r, with a vowel both before it and after 
it, write the downward r if there is only a vowel before ; 
as, ^ area, areas, array, arrays, 

\ arise; if more than a vowel precedes, write the up- 

I ward r,as V'* sorry, serious, serene, story, 

Styrian. 

FR, TER, ETC. — The two forms for fr, vr, thr, 
should be used thus : — In the case of a word that con- 
tains no other consonant stroke, 5 !) •hould 

be employed when a vowel follows ; as, fiy, 
throw, and the other senes when a vowel, or the 
prefix com, con, precedes; as, ojer, ^ ether, 
comfort'. These two classes of words will thus be 
more readily deciphered in nnvocalized Phonography, or 
I Reporting. In other cases, that is, when another stroke 
I comes before or after, select that form of fr, thr which 
makes the most convenient outline. If both forms are 
equally convenient, fr, ^ thr should be preferred, 
as agreeing with the jor series. 

Joined Vowels. — At the beginning of a word, a 
vowel may be joined to a consonant in the following cases: 
aw before I (upward) ; waw, wd, before k, r (up), m, tr, 
chr, and shr; and the diphthong i before t, sh, s, th, p, 
f, r (down) ; thus, alier, alteration, 

walk, war, *| water, 't-s ^lem. A vowel may 

also be joined at the end of a word in such cases as 

V about, t due, new, continue. The 

vowel aiD {all) may be joined in Almighty, 

almost, already, ^ although, always, 
all-wise. 

Joined Vowel Sign ?oe W . — The small w may be 
advantageously joined to k, m, and / ; as, xt. wake, 
ii_ woke, wag, rV woman, wall, fd 
liam, ^ Wilson. Before other consonants it is 
better to write the alphabetic w. 

TOO or U Initial. — Short words that commence 
with ti (u or yoo) are best written with the consonant 
y, as the first element of the diphthong ; thus, 4^ unite, 
j unity, 4^ union. An initial y should be writ- 

I ten in such words as, if left unvocalized, might be read 
I for other words. The expression of yis not necessary in 
words that contain three other consonant strokes ; as 
unanimous, university, > universal, 
unanimity. 

Contractions.’— P occurs between m and t, T 
betw'een s and another consonant, K between ng and sh, 
or ng and t, or 0 between ng and sh, the p, t, k, or g 
may be omitted in Phonography ; as, 

P. tr^ stamped (from statM), c— ^ cramped, 
{X thumped. T mostly, restless^^^<Ks post- 

pone ; also in ^ postage stamps, testament. 


Eew Testament, testimony, etc. JT. 

anxious, O sanction, distinct. a. 
tinguish. 

Of the.— The connective phrase “ of the,” is inti- 
mated by writing the words between which it occurs 
near to each other, thus showing that the one is of 

the other ; thus, love of the beautiful, 

plan of the work. 

Tick THE. — The, the most frequent word in the 
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Sngliili language, may be ezpreaied by a ibort ilanting 
stroke / joined to the preceding word, and generally 
written downward ; thue, in iAe, ^ /or iAo, 
^ of the t ^ with the, > to the; but when more con- 
venient, it ii written upward ; thus, the, ^ on the. 
The first stroke of on the is made sloping to keep the sign 
distinct from ^ /. 


Certain words of firequent occurrence are contracted 
by the omission of a portion of the outline : — (z) by 
employing the first two or three strokes of the outline 
as ^ expect (2) The omission of h in words ending 
in action, etc., as ^ objection, (3) The omission of a 

medial consonant, as ^ paseenger. 

In longhand, swift writers join all the letters of a 
word together, and sometimes write several words with- 
out lifting the pen. In Phonography also several words 
may often be united. This practice, called Phrascogra- 
phy, gives great assistance to the writer in following a 
rapid speaker. The following examples show how other 
phraseograms may he formed. Words marked ( * ) are 
written above the line. 


V- and have 

L 

this is 

^ and the • 

it is not 

to be 

^ as well as* 

Ip it is said 

0^ we are 

-v> could not 

it should be 

we have not 

J had not * 

it would be 

have seen 

J do not * 

may be 

^ which cannot 

0/ has not * 

v-O of course * 

n — you can 

I am * 

should be 

/>-3 you cannot 

I do 

„ d.— should do 

you may 

I have 

) so that 

/vCi you must 

I will * 

(f' they will 

you must not 

is not 

<0 that is * 

r/1 you will do 


Stops should be written in the usual way, except the 
Period, tor which a small cross is used ; thus, , ; : x 
The Hyphen is written thus, 1 ^^^ twofold; the 
Hash thus, i — i ; ^ A smile ; used in correspondence, 
but not in printing. The parenthesis stroke should be 
made a little larger than a double-length upright conso- 
nant. 

Accent may be shown by writing a small cross close 
to the vowel of the accented syllable ; thus, arrows, 
arose, reneuf. It is, however, more conve- 
nient to use Phonetic Longhand when marking the accent 
of a word. 

EMPUasis is marked as in longhand, by drawing one, 
two, or more, lines underneath ; a single line under a 
single word must be made wave-like, thus , to dis- 
tinguish it from k. In preparing maniiscript for 

the press, a single line thus drawn underneath, (wavy 
for a single word, and straight for more than one,) 
signifies itatic ; two lines (which need not be waved) 
SMALL CAPITALS, and three lines LARGE CAPITALS. 
For ITALIC CAPITALS draw three lines, and write 
** Italic ** in the margin. 


Am Initial Capital is marked by two abort Ihkes 
under the word; thus, « The Timee newspi^. 
Abet ^ 

Fioueks are written as usual, or the words may be 
expressed in Phonography. When the figures one and 
six are written by themselves, they should be formed 
thus, Jt, ff, that they may not be mistaken for short* 
hana characters. 

ADVANTAOX8 OF SHORTHAND. 

• 4 o 

\ ' r M \ . -f 

h Co X C 

I ^ Ux>, ^ X \ X 4 

r j.. ^ V n • ‘ ' 

•\s>, ' ^ ^ ‘ ^ ' Kp " 

' 7. / > 

X L ^ X / A 

tt. " Ir ^ r, V u, 

TRANSLATION. 

“A practical acquaintance with this art is highly 
favourable to the improvement of the mind, invig<^ 
rating all its faculties, and drawing forth all its 
resources. The close attention requisite in follow- 
ing the voice of the speaker induces habits of patience, 
perseverance, and watchfulness, which will gradually 
extend themselves to other pursuits and avocations, 
and at length inure the writer to exercise them on 
every occasion in life. When writing in public it 
will also be absolutely necessary to distinguish and 
adhere to the train of thought which runs through 
the discourse, and to observe the modes of its con- 
nection. This will naturally have a tendency to 
endue the mind with quickness of apprehension, and 
will impart an habitual readiness and distinctness of 
perception, as well as a methodical simplicity of 
arrangement, which cannot fail to conduce greatly 
to mental superiority. The judgment be 
strengthened and the taste refined, and the practi- 
tioner will by degreM become baHtuated to seise 
the original and leading parts of a disoourse or har- 
angue, and to reject whatever is oommonplaoe, trivial* 
or uninteresting.” 



96 


SH0RT-SI0HTEDNESS-SH0X7LDBR-J0IMT. 


The ftbove system is more complex than the older 
shorthands, two of which (Taylor's imd Gumey’sl 
are still employed. In these there is little to be 
learned beyond the alphabet; and as they do not 
employ the distinction of heavy and light strokes, 
and strokes of various length^ more freedom of 
penmanship is possible. But they i^uire more 
movements of the hand in writing a given passage. 
Latterly attempts have been mi^e to give fuller 
expression to vowels, as in Pocknell's system and 
that of Professor J. D. Everett. Of systems that 
have recently come rather prominently forward, one 
is the Oxford Shorthand, which has been introduced 
into various schools, and seems to be making pro- 
gress in public estimation. It is written on one 
slope, its signs are few and simple, and the vowels 
and consonants are joined and written in their 
natural order. Another system is known as Script 
Shorthand, and is said to have already yielded 
valuable results. In America the leading system 
is Pitman’s, in Germany Gabelsberger’s, which has 
also been adapted to English and other languages. 
In France, Prevost’s, a modification of Taylor’s, is 
much used, 

SHORT-SIGHTEDNESS. See Sight. 

SHOT, a term applied to any projectile whose 
effect depends simply upon the blow it delivers on 
impact, there being no bursting charga As applied 
to heavy ordnance it comprises soSd and hollow 
shot, grape, case, &c. Grape and case shot are small 
iron ^lls held together when fired. Shot is also 
the term for the small round pellets of lead used 
with sporting ^uns for shooting small animals and 
birds. This kmd of shot is m^e by dropping the 
melted lead through the holes of a colander set at a 
considerable height (100 to 150 feet) above water, 
the drops naturally assuming the globular form and 
hardening as they fall through the air. A little 
arsenic is added to the lead to give greater hard- 
ness. See Shell, Gun, Gunnery, &c. 

SHOULDER -JOINT, the articulation of the 
upper arm or humerus with the glenoid cavity of 
the scapula or shoulder-blade. This joint forms an 
example of the enarthrodial or ball-and-socket joints; 
the ball-like or rounded head of the humerus work- 
ing in the shallow cup of the glenoid cavity. Such 
a form of joint necessarily allows of very considerable 
movement, and the shoulder-joint may be deemed 
of peculiar kind on various accounts. Thus, the head 
of the humerus is veiy large when compared with 
the glenoid or receiving cavity. The capsule which 
surrounds and incloses the joint is of very loose 
nature, but is intimately connected with the muscles 
which are attached to the head of the humerus. The 
joint itself is guarded against dislocation or displace- 
ment by the strong ligaments surrounding it, as 
well as by the tendons of its investing and other 
muscles; whilst superiorly the acromion and cora- 
coid processes of the scapula (which see) form an 
arch, together with the coraco-acromial li^ment, 
which further serves to protect the ioint. iSie arti- 
culating surfaces are covered with cartilage, the 
deposit of this material on the glenoid cavity being 
thin in the centre of the cavity, and thicker round 
its margin. The cartilage covering the head of the 
humerus is thickest in the centre. 

The captular ligament forms the chief structure 
of ligamentous nature in connection with this joint. 
It inclos^ the joint, and is attached superiorly to 
the margin of the glenoid cavity above the glenoid 
ligament; whilst inferiorly it is fixed to the humerus 
at its * anatomical neck.' This ligament is much 
thicker in its upper than in its lower portion. It is 
lax in structure, and admits of the free separation 
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eoraco'humeral ligament springs from the outer part 
of the coracoid process, and passes downwards and 
outwards to the front of the sreat tuberosity of the 
humerus. It becomes united below to the supra- 
spinatus tendon; whilst it is attached to the capsular 
hgament throughout nearly its entire extent. It 
serves chiefly to support the inner and upper por- 
tion of the last-named ligament. The glenoid nga- 
merit is fixed around the margin of the cavity of 
that name. The function of ^e glenoid ligament 
is chiefly that of deepening the cavity by adding 
to its circumference, and it also protects the bony 
edge of the cavity. The synovial membrane lines 
this ligament, and this membrane itself also lines 
the margin of the glenoid cavity, becoming reflected 
over the inside of the capsular ligament, and cover- 
ing the neck of the humerus on its sides and lower 
part. The muscles which are related to this joint 
are the supraspinatus above, the long head of the 
tricej>s below, the subscapularis internally, the in- 
fraspinatus and teres minor externally, and the long 
tendon of the biceps within. The deltoid muscle 
lies on the external aspect of the joint, and covers 
it on its outer side, in front, and behind as well. 

The movements of the joint consist in those of 
abduction, adduction, circumduction, and rotation — 
a ‘universal ’ movement being thus j^ermitted ; and 
its free motion is further aided, when the bony sur- 
faces are in contact, by separate movements of the 
scapula itself, and by the motions of the articula- 
tions between the sternum and clavicle, and between 
the coracoid process and clavicle also. The move- 
ments of the scapula are very well seen when the 
arm is elevated to its greatest extent, a movement 
accomplished by throwing the arm slightly forward 
as well as upward. The motions of the joint are 
not regulated by the capsule, to any great extent 
at least, and the looseness of this ligament has 
already been noted; and, as remarked by Humphry, 
the surrounding muscles and atmospheric pressure 
regulate the motions of the joint, and render its 
movements ‘much more easy than they would other- 
wise have been, and permits a swinging pendulum- 
like vibration of the limb when the muscles are at 
rest.* The motions are limited and controlled by 
the interlocking of the bones, as well as by the ten- 
sion of the capsule. The biceps muscle, in the rela- 
tions of its tendons to this joint, subserves several 
important points. Primarily, and from its connec- 
tion with both elbow and shoulder joints, it brings 
the movements of both into harmonious relation; 
whilst it strengthens the upper portion of the arti- 
cular cavity, and steadies the head of the humerus, 
through its relation to the bicipital groove of that 
bone. 

This joint is liable to various diseases and injuries, 
some of which are of very interesting nature and of 
frequent occurrence. Local injury may result in 
inflammation of the joint, whilst special diatheses or 
diseased conditions of constitutional origin may each 
give rise, either per ee or through injuries, to such 
lesions as strumous or scrofulous disease of the 
joint, to syphilitic lesions, and to gouty or rheumatic 
attacks. Of the accidents to which the joint is 
liable dislooationt are by far the most fluent. 
Thus, the head of the humerus may be displaced 
downwards and inwards into the armj>it or axilla; 
or it may be luxated fo^ar^ and inwards; or 
driven in a backward direction on the back or 
dorsum of the scapula, or into the infr^inatus 
fossa of that bone. Fraeturee in connection with 
this joint are not uncommon. Fracture of ^e 
acromion proceM of the scapula, of the coracoid 
process, of the neck of the shoulder-bladei, and of 
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of thooe ftocidentB. OooasioiiAlly the shoulder- 
jomt may be disoovered to present malfomiations 
of a oongenital kind. Atrophy or imperfect devel- 
opment M the joint has been met with, lead^ to 
dimlaoement of the humerus in various directions. 

SHOVEL, Sib Cloudislbt, or more correctly. 
Sib Olowdislbt Shovxll, British admiral, bom of 
good family at Cockthorpe, Norfolk, in Nov., 1650, 
nrst went to sea at the age of fourteen. He soon 
distinguished himself by hu talents, and for about 
thirteen years served in the Mediterranean against 
the Barbary pirates. In 1687 he was i^pointed to 
the command of a 70-gun ship, and in the following 
y^ moeived the command of the 48-|^ Dover, 
He joined the Prince of Orange at the devolution, 
and was made a knight for his services at the battle 
of Bantry Bay. In 1692 he was made rear-admiral 
of the r^, and contributed much to the victory of 
La Hogue. In 1694 he commanded the expedition 
against Dunkirk; in 1704, serving under Sir George 
l^ke, he assist^ in the capture of Gibraltar, and 
led the van at the battle of Malaga; and in 1705, 
while commanding the fleet connected with the ikkri 
of Peterborough’s expedition, assisted greatly in the 
taking of Barcelona. In 1706 he sailed to Portugal, 
and in 1707 assisted the Duke of Savoy in the siege 
of Toulon. While returning home he was wreck^ 
on the Scilly Isles, when three ships were lost. 
He himself, barely living, was cast ashore, and was 
found by a woman, who murdered him in order to 
obtain his emerald ring. 

SHOVKL-FISH (Scaphioi hi/nchut catapKracUt), 
a genus of Ganoid Fishes belonging to the Sturionidse 
or Sturgeon family, and found in North American 
rivers. It is so named from the flattened form of the 
head, the nose being spread out as it were, lie 
head is concave above and convex beneath. The 
mouth opena beneath the head, and possesses four 
tentacular filaments. Five rows of ganoid scales 
exist on the body. 

SHOVELLER-DUCK {Spatula dypeata\ a genus 
uf Anatids or Ducks, distinguished by the bill being 
longer than the head, and narrowed at its base, 
whilst the tip is hooked and broadened. The laminae 
nr fringe-like processes of the upper mandible, are 
long and slender, and the nostrils are oval and situ- 
ated at the base of the bill The beak presents of 
course the distinctive feature of this duck, exhibit- 
ing a faint and modified resemblance to that of the 
Spoonbill. The average length of this bird is about 
18 20 inches. The male possesses the head and 

upper neck of a bright green hue, and the lower 
neck white, llie scapular feathers are white. The 
hack is of a brown colour, the primary wing-feathers 
being blackish -brown. The tip of the wing is pale 
blue, as also are the leaser wing-coverts, and tertiary 
feathers in part. The tail and upper tail-ooverts 
are of black colour. The breast and belly are light 
brown or chestnut. The colouring of the female is 
more sombre, and consists of various hues of brown 
(m the upper and of lighter brown on the under parts. 
The Shoveller Duck is found in Britain dur^ the 
winter months. Some few may remain in this 
country throughout the year. It feeds on worms, 
insects, snails, small fishes, and vegetable matters, 
and inhabits lake-margins and ma^y spots. The 
nest, which is placed near water, is formed of the 
stems of grassy and is lined with down. The eggs 
may number eight or nine. They are coloured of a 
creamy or brownish-white hue, tinted with green. 
The young do not at first possess tiie characteristi- 
cally broad beak of the adult^ this feature appearing 
later on in their life-history. 

8HRAPNEL SHELL. See Shbll. 

SHREW-MOLE (Scalopt aguariciis), a genus of 
Voik XIIL 


Inseotivoraas Maimnilsi bebiigiiij 
Sorkidm or Shrew-mios^ but aSo l 


to the family of 
r some loologiats 


plaoed In the Talpidn or mole faamy. This genus 
IS found in Nortli Amerioa» and po ss esses tmve 
incisors, four oanine% sixteen premolara, and twelve 
molar teeth. The two middle incisors of the upper 

J 'aw are of relatively large sise. The mussle Is 
ong, and cartilaginous at its tip^ and the nose Is 
proboscis-like. The feet have five toes each. The 
tail is short, and sparsely covered with hairs. This 
animal is found usually near rivers and streams^ and 
burrows after the fashion of our Common Mole. The 
daws of the fore feet are long and powerful, and 
well adapted for burrowing. The outer ears are 
undeveloped, and the eyes are extremely small. The 
average len^ is about 7 inches. The fur is of fine 
oharaoter and dosdy set like that of the Omnmon 
Mole. 

SHREW-MOUSE {Sorex), a genus of Mammals 
belonging to the order Inseotivora, and to be oars- 
fully dis^guished from the Ordinary and Common 
Mice (Murids), which are induded in the order 
Rodentia; and from the Dormice (Myoxids), also 
belonging to the Rodent order. The Shrews form 
the family Soridds, and are known by their haky 
bodies, and by having the feet formed for running, 
and not adapted for digging or burrowing, as in the 
allied Moles (which see), for example. The eyes 
are well developod, and outer or external ears are 
present, although usually of small size. They live 
either in trees or on the ground. The jaws are pi^ 
longed, and a mobile snout generally exists, ^e 
food consists ohiefly of insects and their larvs, but 
they also appear to feed on vegetable matters. They 
are distributed all over the globe, and one spedes 
{Sof*ex Etruscua) is notable as being the smallest of 
known Mammals, averaging only about 2} indies in 
length, indudixi^ the tail. A large number of very 
different Insectivores are indud^ under the term 
and in the family of ' Shrew-mice.’ And between 
the members of nearly-related spedes considerable 
differences in dentition, form, &o., may exist, so that 
the family includes a great variety of very diverse 
forms. The genus Sm'tx includes the typical mem- 
bers of this group. To this division belong the Com- 
mon Shrew {S. araneuty see plate at Chxiroftsba, 
fig. 19) and the Water Shrew {UrouopuB or S,fodieni) 
the Oared Shrew (S, remifer or Crotaoput cUiatuB), Aa 
The genus Sorex possesses six upper and four lower 
incisors, those of the upper jaw being long, curved, 
and notched at their bam The lower indsors are 
serrated, and project in a horizontal manner. No 
canine teeth exist, and five small teeth — presumably 
premolars — exist between the incisor teeth and molars 
of the upper jaw (in Oi’OBBopuB only four — see fig. 20). 
The molars then^ves number eight in the upper 
and six in the lower jaw (fig. 22). The muzzm is 
sharp and long. The ears are broad. The feet are 
each five-toed, and the tail is of moderate leng^ 
The typical spedes are European in thdr distribu- 
tion. 

The Common Shrew or Shrew-mouse, sometimes 
known by the name of Erd Shrew, and sometimes 
sdentificadly designated by the name Cbrrira vu^foru, 
averages al)out 4 inches in len^, the tail tniLHng 
up half of this measurement Tliis appendage is of 
square shape. This creature may realty be distin- 
‘fished by its prolonged muzzle, and by the teeth 
being coloured brown at their tips. It fee^ upon 
insects and their larvs, and inhabits di^ places, 
making a nest of leaves and grasses. The young, 
numbering from five to seven, are bom in the spring. 
These little animals are very voradous in thSr 
habits, and frequently kill and devour one another. 
Like most other members of this family, the Shrew- 
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noote MOFvtei a Add of diiagreetbltf odour in fpecUl 
glands, and this odour prevents laiger animals from 
eatinff thdr Aesh, although they are not unfrequently 
kille(( probably beinff ^taken for ordinary mice. 
In former days the bite of the Shrew was accounted 
of venomous kind, whilst its body, variously treated, 
was regarded as a cure for many oomplaints. The 
fur is of reddish-brown hue. 

The Water Shrew attains a total length of from 
4^ to 5 inches. The snout is not so pointed as that 
of the Common Shrew. The ears are very small. 
Its colour is black on the upper and white on the 
under parts. The fur is of delicate texture, and 
adapted to resist the action of water. When it 
swims this shrew has the power of spreading out or 
of flattening its body, so as to increase its floating 
capacities. A prominent fringe of stiff white haurs 
is* found on the tail and on the toes of this form, this 
fringe forming a distinctive feature of the sp^es. 
'fhe food resembles that of the Common Shrew, but 
aquatic larvse appear to form a large part of its 
nutriment. They are of very active habits, diving 
and swimming with great facility. 

The Oared Shrew is also an aquatic species, and 
is the largest of our native shrews. Its total length 
averages from 5^ to 6 inches. The hinder portion 
of the tail is flattened like the blade of an oar, and 
hence the popular name; whilst the term * Black 
Water Shrew* has also been given to it, on account 
of its black fur of the back, which is sprinkled with 
whitish hairs, whilst that of the belly is interspersed 
with hairs of a blackish tint. A yellowish tinge 
marks the middle of the throat and abdomen. The 
feet and tail are fringed with stiff hairs, as in the 
preceding species. Another species of Shrew, found 
plentifully in Ireland and aim in England, is the 
Rustic Shrew {CorHra rttsttco). 

The Elephant Shrews of Southern Africa and 
Algeria (fig. 21), formerly the family Macroscelid», 
may also be included under the name of Shrew-mice. 
These forms are distinguished by the elongation of the 
muzzle to form a slender proboscis-like organ, which 
bears the nostrils at its tip. The eyes are of mode- 
rate size, and the ears are well developed and covered 
with hairs. The fore feet are short, and possess five i 
toes, whilst the hind feet are very long, and are pro- j 
vided with oompressed claw-like nails. The tail is 
elongated and slender. The most familiar species are 
the Macrosodides probosetdeui of Southern Africa, I 
and the M. Rozeti of Algeria— the latter being known 
to the French as the Rat d trompe. The favourite 
attitude of these creatures is a sitting posture, much 
resembling that of the Jerboas and Kangaroos, and 
which they are enabled, like the latter animals, to 
assume from the greater length of hind as compared 
with the fore limbs. The first -named species is 
coloured of a dark-brown hue, which is reddish on 
the flanks and sides, whilst the abdomen and inner 
aspect of the limbs are of a grayish-white colour. 
The average length of the body is about 3^ or 4 
inches, and the tail measures in itself about S inches, 
'Phese animals inhabit rocky situations of a diy 
nature, and feed on insects and other small Inver- 
tebrata. 

SHREWSBURY, a municipal and parliamentary 
1:x)rougb of England, county town of Shropshire, 
on the left bank of the river Severn, which 
almost surrounds it and affords excellent boating 
and fishing. Four bridges span the river here, con- 
necting the town with its suburbs. The most note- 
worthy churches are; Holy Gross, Norman in its 
earlier portions (restored 1894), with a modem 
chancel (1887), formerly the church of a Benedic- 
tine abbey ; St. Alkmond’s, mostly rebuilt in 1795 ; 
part of an old Gothic church of St. Chad, and a 


I new church, in daeric style, dedicated to the same 
saint; St Maiy’a, in part rebuilt after bei^ 
j damaged by a storm in 1894 ; the Roman Oatholm 
cathedraL The grammar-school, founded in 1551, is 
one of the most famous in the li^gdom. There arc 
a shire-hall and guild-haU, free library and museum, 
nmrket-hall, including oom exchange; prison, bar- 
racks, infirmaty, kc. There are statues to Lord 
Clive, Lord Hill, and Charles Darwin. Parts of 
the old castle and of the former walls still remain, 
and there are some fine old timbered houses. The 
industries embrace ^lass-staining, agricultural im- 
plements, iron-founding, tobacco, tanning, malting, 
and brewing. The battle of Shrewsbury was fought 
near the town in 1403. Shrewsbury returns one 
member to Parliament. Pop. (1891 ), 26,967 ; (1901 ), 
28,396. 

SHRIKE, the name applied to a family (Laaiidfle) 
of Insessorid Birds, belonging to the Dentirostral 
division of that order. The name of Butcher-birds 
is sometimes applied collectively to these birds, from 
their mode of treating their prey. The family itself 
is conveniently divid^ into the group of the Laniinse 
or True Shrikes, and the Thamnophiline or Bush 
Shrikes. The True Shrikes are distinguished as a 
sub-family by possessing a bill of moderate size, the 
nostrils beiz^ situated laterally. The wings are 
elongated. The outer toe is larger than the inner, 
and is joined to the middle toe at its base. The 
hind toe is long, and its under-surface or * pad * is 
broad. The typical genus Lemius itself is distin- 
guished by the bill being broad at the base and 
hooked at the tip. The nostrils are surrounded by 
bristles, and bristles exist at the base of the bill also. 
The fourth quill is the longest in the wings, and the 
tail is of graduated or conical shape. The .ipecies of 
this genus occur throughout the Eastern Hemisphere. 
The allied genus Enneootonus possesses the third quill 
longest in the vrings, and a rounded tail; but in other 
points resembles the genus Lanius. These birds seem 
to approach very closely to the characters of the Rap- 
tores or true Birds of prey. They feed chiefly upon 
insects, reptiles, small Mammalia, and the young of 
other birds. The bill throughout the family Laniidie 
is sharp-edged, hooked, and marked on each side by 
the indentation or toothed appearance characteristic 
of the Dentirostral Birds generally. In the Tree 
Shrikes or Thamnophiline, the bill is long, and 
ossesses an arched keel, the tip being hook^, and 
ristles existing at the base. The wings are rounded, 
and the quills from the fourth to the seventh are the 
longest in the wing The tail is long, and the tarsi 
are covered with broad scales. 

Of the True Shrikes or Laniinn, the Bed-backed 
Shrike {Lanius or EnneooUmua eoUurio) is the species 
found in greatest abundance. It visits Great Britain 
in summer, migrating southwards to Africa via Italy 
in September, and arriving in Britain again in spring 
about the end of April or beginning of May. Its 
habits lead it to flit about the tops of hedgerows and 
low trees, usually in pairs. The food consists chiefly 
of insects; and the male bird is said to impale the 
insects on the thorns of hedges to save his mate the 
trouble of looking for them on her own account. 
This bird also attacks the young of other birds. The 
nest is built generally on the tops of hedges or in 
bushes, and is of lar^ size, being composed of grass 
and roots lined with hair. The eggs, numbering five, 
are coloured white, tinted with blue, green, or some- 
times with red. The males of this su^es are coloured 
gray on the head, neck, and shoulders, a black mark 
crossing the eye from ^e base of the bill. The back 
and wine-coverts are of a red chestnut hue, passing 
into reddish-gray on the taiL The under-sunaoe of 
the chin is whif^ and the under parts general!} art 
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tliitsd redfidt Hie beak is blaok. The females are 
eoloared reddidi-browii on the npperparts, and the 
under portions of a grayish-white. The bbudc mark 
across the eye is replaced in the female by a light 
stripe above the eye. In average length this spedeo 
measures from 6 to 7 inches. 

The Great Gray Shrike (Lanim txeMUtr) is found 
in many portions of Europe, and makes its appear- 
ance in Britain during winter. This species iscdoured 
gray on the upper and white on the under parts; the 
quills of the ti^ being black with white tips, whilst 
a band of black crosses the forehead, surrounds the 
eyes, and terminates behind on the ear-coverts. The 
average length is about 9 or 10 hiches. The nest is 
built in high trees; and the eggs, numbering from 
four to six, are of a bluish-gray colour spott^ with 
brown. Ibe song is said to be harsh, but consider- 
able mitative TOwers in this respect are possessed 
by this bird. The food consists of mice, shraw-mice, 
frogs, and insects; and these birds have the curious 
habit of suspending their prey upon thorns, or the 
branches of a tree, in order to tear it with greater 
ease. Even during captivity this bird has been ob- 
served to suspend its food from the wires of its cage. 

The Woodchat Shrike (X. or E. rufvs) attains a 
size approaching that of the Eed-backed species. It 
is of rare occurrence in Britain, but is found on the 
Continent, in North Africa, and the Cape of Ghx>d 
Hope. The head and neck are coloured of a chestnut 
red in this bird, a white mark running across the 
base of the bill, and a black band crossing the fore- 
head, and surrounding the eyes as in the preceding 
species. The wings and wing-coverts are black, the 
upper tail-coverts being white. The primaries of the 
wings have white bases, and the secondaries possess 
white tips; whilst the two central tail-feathers are 
black, the two outer ones being white. A white 
colour prevails generally on the under surface of the 
body. The he^ and neck of the female are of a 
duskier sharie than in the males, the back being of a 
brownish -black hue, and the breast grayish- white. 
The nests are most frequently found on oak-trees, 
and the eggs are of a bluish-white colour mottled 
with brown. 

the Bush Shrikes, Vigors’s Bush Shrike {Tham- 
nophUus Vigortii) of South America is a good ex- 
ample. This bird attains a length of from 12 to 18 
inches, and is of powerful make; the bill being sharp 
and strong, and the claws strongly curved. These 
birds chiefly inhabit bushes and thick woods. The 
colour of the male is a general black on the upper 
parts, barred transversely with reddish brown; the 
under portions being grayish-brown. The head pos- 
sesses a crest of erectile red feathers, marked with 
black tips. The crest of the female is black. 

Two shrikes belonging to the Laniinae occur in 
North America, one of these latter i^cies very 
closely resembling the Gray European Shrike. In 
the East Indies species of these birds are also repre- 
sented, and in Australia the genus Falcuncvlm con- 
tains typical examples of the sub-family. The Oreoica 
ri'istcUa of Australia appears to live chiefly on the 
ground, and is noted for its peculiar and somewhat 
ventriloquial song, which begins with low notes, and 
gradually increases in height and power, so as to 
delude the observer into fancying that the near and 
stationary songster has been gri^ually coming from 
s great (Stance towards him. 

The name of Cunningham’s Bosh Shrike has been 
given to tibe Oubemetet letapa of ornithologistR found 
in South America, and which, although closely re- 
sembling the True Shrikes in appearance and habits, 
is yet included in a distinct and separate family, that 
of the Muscicapidse or Fly-catchers, and in the sub- 
family Aleotrurins. The Drongo Shrikes, belonging 


I to the sab-fhmlly XXornriius; the Piping Grow Shrike 
I (Oymnorkim tSbieen); and the Pled Crow Shrike 
{Strepem ffraefdma) ci New South Wales^ belonging 
to the Coniroetral section of the Insessorei^ may also 
be mentioned as being included under the designa- 
tion of shrikes, although removed from the typtoal 
grotm of the latter birda 

Shrimp (Crangon\ the name applied to a genns 
of well-known Crustaceans, belonging to the order 
Decapoda, or that which also includes the familiar 
Crabs and Lobsters. The term 'Shrimp* is» how^ 
ever, also applied in a popular sense to many other 
Crustaceans oelonging to different orders of the dais, 
and hence it will be necessary, firstly, to describe the 
characters of the typical and familiar shrimp, and, 
secondly, to note the chief among the diverse forms 
also designated by this term. The family Cran« 
gonide, to which the familiar shrimp belongs Is 
distinguished by the fact that in its members boUi 
pairs of antenne or feelers are situated on the same 
line, and the first pair of legs is provided with small 
chelaB or nipping-claws. In the typical genus Chm- 
gon, of which the Common Shrimp (Orangon vidgarii) 
is the representative, the carapace, or shield covering 
the unit^ head and chest, is of flattened shape, and 
the rostrum or beaked projection in front is also 
compressed. The second and third pairs of legs are 
of slender make, the fourth and fifth pairs being the 
stron^r members. The abdomen is large and homy, 
and the outer antennee have a plate-like structure at 
their bases, lliese little animals inhabit the sand 
of many parts of our coasts in myriads, and are 
caught for the market by means of a bag-net placed 
transversely on a pole, and which is pushed tmmigb 
the sand at a depth of about 14 feet. Large quan- 
tities are in this wj^ captured as they dwell amid 
their native sand. The shrimm burrow swiftly in 
the sand by means of their hinder legs, which throw 
the sand forwards, whilst after they have succeeded 
in making a hole the anteunte are used to fling back 
the sand in the further work of excavation. The 
shrimp may be distinguished at once from the equally 
familiar prawn (which see) by the fact that the rostrum 
or beak of the carapace in the latter is long and hM 
toothed or serrated edges. The colour of the shrimp 
closely resembles that of the sand in which it lives^ 
but on being boiled the shell assumes a reddish hue. 
Other species of the genus Orangon are the Banded 
Shrimp (C. fasdatw). Bell’s Shrimp (C. tevlptut), 
and the Spiny Shrimp. The first-mentioned species 
derives its name from the presence of a brown band 
of colour which marks the fourth ring of the abdomen, 
which is composed of narrow, rounded s^ments. It 
averages 1 inch in length. The Spiny Shrimp pos- 
sesses five rows of tooth-like projections on its cara- 
pace; its colour is brown, marked above with dull 
white, and below with crimson spots. Bell’s Shrimp 
is of very small and almost minute size, averaging 
from 4 to } inch in length. Its colour is a brov^dsh 
hue, streaked or spotted with chestnut and bla^ 
The carapace is faintly marked by tooth-like projeo- 
tions as in the spiny species. 

The neighbouring family Alpheide includes several 
species of shrimps, some of which (genus Mpkeus) 
occur on British coasts, whilst one species, the A. 
brevvroftratus of Japan, or the Shoit-beaked Red 
Shrimp, as it is termed, is a typical representative 
of the group. In this genus the carapace projects 
in front like a hood, and the rostrum is smidl or may 
be wanting altogetW llie first and second pairs 
of legs are clawed Most of the species of this genus 
inhabit the northern seas. The Scarlet Shrimp (A, 
oiffinU) of the Channel Islands and elsewhere, and 
Shrimp of Edwards (A. ruber), found diiefly 
in the stomachs of northern cod-fishes, are also good 
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examples of the division. An allied £jenuS) Aihana^ 
includes Montage’s Shrimp {A. niteseent) of the 
southern British coasts; a species of dark-gr^n 
colour, and possessing large chela or pinoer-like 
claws. 

Belonging to the Crustacean order Amphipoda, 
and allied to the Sand-hoppers, we find the so- 
called * Fresh- water Shrimp’ {OamTnarus pulex, see 
Plate Crustacea, fig. 19) of streams and brooks, 
distinguished as a genus by the slender upper an- 
tenna, by the tufts of spines on the tail, and by the 
first and second pairs of lem possessing small nippers. 
The name * shrimp* has oeen appli^ to this form 
from its rough resemblance to the familiar marine 
shrimps. This well-known little creature (about 
^ inch long) swims actively on its side. 

In the order Stomapoda the Locust or Mantis 
Shrimp {Squilla mantit, see Plate Crustacea, fig. 
18), Glass Shrimps ( Erichthys)^ and Opossum Shrimps 
{My sis) are included. The former species is so 
named from its somewhat resembling in outward 
appearance and habits the Mantis insect. In the 
family Squillides, to which the Mantis Shrimp be- 
longs, the body is flattened, the first ]pair of legs 
being largely developed, as in the insect, and 
adapted for prehension. The carapace is long in 
the genus Squilla, and covers or shields the mouth 
and appendages. It is trilobular, or divided into 
three lobes. The abdomen is long, and very plainly 
jointed, with its terminal segments divided. These 
shrimps are very voracious, and of active habits. 
They mostly inhabit deep waters. The Gouty Shrimp 
{Squilla chiragra) is allied to the Mantis Shrimp, 
and derives its fanciful name from the swollen ap- 
pearance of the joints of its limbs. It is found 
at Mauritius. The genus Caprella (of which the 
C. linearis is a good example, fig. 21 on above plate) 
belongs to the order Lsemodip^a; and the species 
just mentioned is sometimes also popularly known 
by the name ‘Mantis Shrimp,’ although of lower 
organization, much smaller size, and entirely differ- 
ent aspect from the true Mantis or Squilla. 

The Opossum Shrimps {Mysis ehamdeon) belong, 
with the Mantis, to the order Amphipoda. They 
derive their popular name from the last pair of feet 
forming a structure which in both sexes exists as a 
pouch, but which in the females is largely developed, 
and serves for the purpose of carrying the ova or 
eggs. The Opossum Shrimps are common around 
our coasts, and are sometimes named Chameleon 
Shrimps. A species of Mysis \M, rdicta) inhabits 
fresh- water lakes in Sweden and North America. 
Mysis fiexuosus of the northern seas forms a large 
proportion of the food of the salmon during its 
term of sea existence in July and August. The 
Glass Shrimps, of which the Erichthys vitreus and 
E. armatus are good examples, also belong to the 
Amphipoda. These creatures are so named from 
the transparent nature of their bodies. They in- 
habit the Atlantic seas. The carapace is specially 
developed in front, the beak being veiy large and 
prominent. 

More curious in habits perhaps than any of the 
other ‘Shrimps’ are the Brine Shrimps, forming 
the genus Artemia, One species, A, gracilis, occurs 
in the Great Salt Lake of Utah and other lakes of 
the Great Basin ; and another, A . salina, is found in 
brine-pools in Britain. It has been found possible 
to transform A, salina into other species of its 
pnuB by altering the salinity of its habitat, and it 
has even been made to approximate to a fresh-water I 
^nus by greatly diminishing the proportion of salt ! 
in the water inhabited by it. Artemia belongs to ^ 
the Crustacean order Phyllopoda, as also do the I 
elecrant little Fairv ShrinnTin inhirniiMh/ilitut tf.ijt.nhjt.. I 


nu8)t which occur in fresh waters, and present such 
transpareni^ of body and elegance of movements 
that it requires some tact to recognize them as they 
swim swiftly on their backs through the water. 
See also Podofhthalmata, Phyllopoda, Stoma- 
FODA, Ac. 

SHROPSHIRE, or Salop, an inland county of 
England, bounded on the north by Cheshire, the 
detach^ part of Flintshire, and a comer of Den- 
bighshire; west by the latter county and Mont- 
gomery and Radnor; south by Hereford and Wor- 
cester; and e^t by Stafford. Area, 861,802 acres. 
The surface is extremely varied — in some parts 
rugged and mountainous, in others comparatively 
level. The highest summits attain elevations of 
from 1000 to 1732 feet above sea-level. The county 
is drained by the Severn and several of its tribu- 
taries. The new red sandstone occupies the whole 
northern portion and the old red sandstone a con- 
siderable part of the southern division. Another 
portion is composed of the stratified rocks of the 
Silurian and Cambrian systems. Archeean rocks 
are also represented. The principal mineral pro- 
ducts are iron, coal, leEul, limestone, and freestone. 
The coal-fields are extensive and productive. The 
soil is various, but generally fertile, and is on the 
whole well cultivated, although there are extensive 
tracts of waste land, and considerable portions of 
the elevated districts are too barren or rugged to 
admit of cultivation. About 135,000 acres are 
under com crops, chiefly barley, wheat, and oats. 
Green crops are cultivated on about 65,000 acres, 
turnips being much the most important in this sec- 
tion. Considerably more than half is in permanent 
pasture. Woods and plantation occupy some 60,000 
acres. In the south and west, cattle-breeding and 
dairy-farming are carried on to a considerable ex- 
tent. The county is famous for its breed of sheep. 
A good deal of cheese is made, and large flocks of 
turkeys are raised. The manufactures include that 
of iron to a very great extent, china-ware, carpets, 
gloves, and flannel. Shropshire returns four county 
members to Parliament, the divisions being Oswes- 
try, Newport, Wellington, and Ludlow; the only 
parliamentary borough is Shrewsbury. The muni- 
cipal boroughs of the county are Shrewsbury, Wen- 
lock, Oswestry, Bridgnorth, Ludlow, and Bishop’s 
Castle. Pop. in 1881, 248,022; in 1891, 236,339; 
in 1901, 239,321. 

SHROUDS, a range of large ropes extended from 
the heads of the lower masts to both sides of a ship, 
for the purpose of supporting the masts and enabling 
them to carry sail, Ac. Small lines called ratlines 
traverse the shrouds horizontally from the deck ujj- 
wards at distances of about 15 inches apart, so 
as to form a series of steps like the rounds of a 
ladder. 

SHROVE - TUESDAY (from Anglo-Saxon, 
scrifan, to confess), the day before the first of Lent 
or Ash-Wednesday, so called because on that day it 
was customary for all persons to confess their sins. 
(See Carnival and Lent.) It was the custom after 
having made confession, or been ‘ shriven,’ to spend 
the remainder of the day in all kinds of amusement, 
football and cock-fighting taking the lead. The eat- 
ing of flesh, however, was forbidden, and from the 
common practice of eating pancakes the day after- 
wards came to be commonly denominated Pemeake 
Tuesday, This season received other desimmtions, 
as Fasting-tide, Fastens, and Fast-mass, vmich are 
yet prevalent in some parts of England. Shrove- 
Tuesday is called in German Fast-naeht (fast eve), 
and in French Mardi grcLS (fat Tuesday). 

SHRUB, a liqueur, consisting of lime or lemon 
iiiinn n.nd Rvnin. with the addition of a amall ouan* 
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tit^ of rum or other flavouring material It is made 
chie^ in the West Indies. 

SHRUBS, Injuet to. See Plantation. 

SHUMLA (Bulgar^ Sumen), a town in the 
Principality of Bulgaria, in an extensive basin in- 
closed by lofty hills of the Balkan range, 185 miles 
N.N.w. of Constantinople, and 56 miles west of 
Varna. These hills, which are generally very 
steep, form a kind of natural ramparts, to which 
much additional strength has been given by a series 
of outworks. In this way the heights around 
Shumla form an entrenched camp which, if at all 
defended, cannot easily be forced, but which at the 
same time, from its extent, requires a very numerous 
force to defend it. The nearer approaches to the town 
are protected by several strong redoubts and bat- 
teries, and also by a citadel. There is little in the 
town itself to attract much attention. It is for the 
most part indifferently built, but has a large souare, 
usually the scene of much activity, several hanasome 
mosques, beautiful baths, large barracks, and the 
magnificent mausoleum of the Grand -vizier Djezzar- 
Hassan- Pasha. It is the residence of a Greek 
archbishop; has extensive manufactures of copper 
wares, ready-made clothing, silk goods, slippers, and 
leather; and a good trade. The Russians unsuc- 
cessfully attempt^ its capture in 1774, 1810, and 
1828, but they occupied it in 1878. Pop. (1900), 
22,928. 

SHUSHA, a town and fortress of Asiatic Russia, 
in Transcaucasia, in the government of £lis8abet{K)l, 
and 120 miles distant from the town of Shemakha. 
It was founded under the name of Penah-abad by 
Nadir Shah, and occupies a strong (Kisition on a 
mountain which is accessible only on one side. Pop. 
(1897), 25,656. 

SHUSTER, a town of Persia, in the province of 
Khuzistan, on the left bank of the Kanin, here 
crossed by a long and ancient bridge, 170 miles west 
by south of Ispahan. It is surrounded by a wall 
of unbumed bricks, flanked with towers and de- 
fended by a castle. Once a flourishing provincial 
capital, it lost much of its importance from plague 
and other causes, but is again rising owing to its 
position on the Karun, which has l^n opened to 
external commerce and is well adapted for steam 
navigation from its mouth to the neighbourhood of 
this place. Pop. 27,000. 

SHUTTLE, the instrument used to carry the 
weft-thread in weaving. See Weaving. 

SIAK, a native state on the east side of Sumatra, 
extending from the mountains of the interior to 
the Straits of Malacca. It is ruled by a sultan, 
but is in a state of semi -dependence upon Holland. 
The capital also called Siak, on the river of same 
name, has a considerable trade, both inland and 
foreign. 

SIAM (native name, Muang-Thalf * State of the 
Free’), an independent kingdom of south-eastern 
Ada, bounded on the west and north-west by Bri- 
tish territory (Burma) ; on the east, north-east, and 
south-east by French territory (Tongking, Anam, 
and Cambodia); and on the south by the Gulf of 
Siam. The boundary on the north-west was de- 
limited in 1891, and in 1893 the Mekong river was 
made the boundary on the French side for a oon- 
dderable distance. France also has the right to 
erect stations on a certain portion of the west bank 
of the Mekong. The inte^ty of the kingdom was 
provided for by an Anglo-French agreement con- 
cluded in 1896. The to& area of the country, with- 
in the boundaries latterly fixed, is about 244,000 
souare mile^ of whidi a&ut one-quarter is in the 
Malay Peninsula. The population is very imper- 
fectly known, and the estimates vary between wide 


extremes. The population of Siam within its pre- 
sent limits may he about 6,000,000. 

The surface of the country is mountainous in the 
north, the mountains being branches of the great 
Himala 3 ra s^tem; the north-eastern and eastern 
parts are still ve^ imperfectly known. Southward, 
the country consists of a vast plain. Off the coasts 
at a distance of 10 or 15 miles are numerous islands, 
mostly rocky, and considerably elevated. Then 
are, besides numerous small rivers, two great navi- 
gable streams — the Menam or Meinam, and the 
Mekong. Of these the Menam is the most important, 
as intersecting the greater part of Siam proper, and 
almost monopolizing its trade and navigation. It 
rises by two chief branches in the countzy 

in the north of the kingdom, has an estimated course 
of 800 miles, and falls into the Gulf of Siam by three 
channels 18 miles (in a direct line) below Bangkok. 
All the Siamese rivers are flooded ^tween June and 
September, and to this circumstance is mainly due 
the fertility of their basins. The soil of the whole 
valley of the Menam is of great fertility, consisting 
of thick beds of alluvium from the yearly inunda- 
tions of that river. The more mountainous parts 
are of sand and limestone, arid, uncultivated, or 
covered with forests. The climate of so extensive a 
country varies, of course, with the latitude and the 
elevation of its surface; but, as in other tropical 
countries, it has two seasons, the wet and the dty, 
the former beginning in April or May, and continuing 
till about the commencement of J ulv, when the dry 
season sets in and last still the following April or 
May. The mean temi)erature at Bangkok is about 
SU; maximum, 97®; minimum, 54®. On the whole 
the countrv is healthy, though in the wet season 
ague and cholera are prevalent. 

MineraJ.8.^0o\d is extensively diffused, and is 
obtained in tolerable purity. Tin, iron, copper, and 
lead are abundant, and are wrought, especially the 
two former, on a large scale by the Chinese. Zinc 
and antimony are found to the east of the Menam. 
The sapphire, oriental ruby, and oriental topaz are 
found in the hills of Chantibun, on the east side of 
the gulf. 

Vegetation. — Rice and maize are the grains most 
extensively cultivated in the country. Of the tropical 
farinaceous roots the Siamese raise the usual varie- 
ties, and among others the sweet • potato. Cocoa 
and areca palms are numerous, especially the for- 
mer, in the lower districts; and the oil is exten- 
sively exported. No part of the East is more cele- 
brated for the abundance and quality of its fruits. 
Tlie mango, mangosteen, litchi, durian, pomegranate, 
guava, pine -apple, and, in short, all the fruits of 
South-eastern Asia, the Indian Islands, and tropical 
America, are abundant and of exquisite quality. 
The cultivation of the sugar-cane is carried on on 
an extensive scale. Black pepper of good quality, 
tobacco, and cotton of several sorts are largely pro- 
duced. Cardamoms are plentifully obtained in royal 
preserves strictly giurded. Gamboge is yielded a 
species of tree growing in the forests on the east coast 
of the Gulf of Siam, and in the Siamese portion of 
Cambcxlia (whence its name). In the same districts 
also are procured large quantities of scented agila or 
aloes wood, which is both much used by the natives 
and sent to the Cbine^ who employ it for sacred 
purposes, and use it in their private and public 
temples. Sappan-wood is procurkl extensively from 
the forests between lat. 10® and 18®, and in point of 
quantity it forms one of the most considerable of 
the Siamese exports. Excellent teak- timber abounds 
in the forests of Upper Siam, and is much used in 
the construction of junks and temples. 

AnUnaU , — Among carnivorous animals are the 
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tiger tad leopard, the bear, otter, the miuk-oivet^ 
the oat and toe dog, both wild and domestic. For- 
oapinea, •quirrels, rats, and mice are common. The 

ra lin b fo\ma in the forests; and its scaly skin 
[ to the Chinese, who esteem it for its medicinal 
qualities. The orang-outang and other species of 
apes are pretty abundant. Among the ruminating 
quadruped are found seven species of deer, the sheep, 

a ox, and buffalo. The horses are of small size 
ar 18 hands), and are not much reared by the 
natives^ those in use being principally procured from 
Tun-nan in China. The hog exists abundantly in 
the forests, and is domesticated by the Chinese resi- 
dents. The single-homed rhinoceros is met with in 
unusual numbers, and is hunted for its hide and 
horn, both of which are exported to China. The 
principal boast of the Siamese, however, is in the 
high perfection of their elephants, which here attain 
a size and beauty elsewhere unknown, and are held 
In high esteem throughout India. A very great 
additional value is set on white elephants, evidently 
albinos, which, when captured, become the property 
of the king. Albino deer, monkeys, and even tor- 
toises, are by no means uncommon in Siam. Among 
the birds the water-birds and waders are by far the 
most numerous; geese, ducks, boobies, cormorants, 
king-fishers, storlu, and pelicans are frequent; the 
forests abound with peacocks, pheasants, and pigeons; 
and in the islands are large flocks of the swallows 
that produce the famed edible birds' -nests. Croco- 
diles, geckoes, and other kinds of lizards, tortoises, 
and green-turtles are numerous, the last of which, 
as well as their eggs, are in great request among the 
Siamese as an article of food, and from their sale 
add not inconsiderably to the royal revenue. The 
python serpent attains an immense size, and there are 
many species of snakes. The fish of the Menam are 
abundwt, but of inferior quality. The only insect 
in Siam worthy of notice is the Coccus lacca, which 
produces the valuable dye and gum, the Zac of com- 
merce. 

Trade and Navigation . — Siam has a most extensive 
trade^ both inland and coastwise, as well as foreign. 
Every province of the kingdom produces some article 
in foreign demand; and Bangkok, from its situation 
on the Menam, has become the great centre of all its 
coznmerce. The principal articles brought down from 
the higher provinces are rice and paddy, cotton, teak- 
timber, rosewood, and sappan-wood, lac, benzoin, ivory, 
and bera’-wax ; while the districts east and west of the 
Menam furnish gamboge, cardamoms, and sugar; the 
Malay provinces tin, zinc, cotton, &c. The foreign 
trade is conducted chiefly with China and more es- 
Mcially with Hong-Eong, British India, the United 
States, and Britain. The exports to Europe, carried 
on pai^y through Singanore and partly direct, com- 
prise rice, teak, pepper, bullocks, gamboge, tin, car- 
damoms, ivory, boms and hides, with various minor 
articles; — the imports, all kinds of textile fabrics, 
iron and steel goods, earthen and glass ware, hard- 
ware and cutlery, opium, sugar, &c. In 1856 a 
commercial treaty was concluded with Siam by 
Great Britain, and since then there has been a 
OTeat advance of trade. The total exports from 
Bangkok (mainly to Singapore and Hong -Kong) 
were valued in 1900 at £3,087,819, chiefly rice ; the 
imports at £2,676,540, of which cotton goods made 
up £409,058, treasure £336,304, machinery, iron, 
Ac., £169,346. Of British and foreign vessels there 
entered the port of Bangkok in 1900, 464, of 880,477 
tons, of which 169 of 141,856 tons were British. 
The number of vessel cleared was 460, of 878,073 
tox^^ of which 169, with a tonnage of 142,520, were 
British.^ There is a lar^ importation into Bangkok 
4)f British goods tranimipped at Singapore. For- 


nmriy British predominance in the carrying trade of 
Siam was overwhelming, but other oountries, such as 
Germany and France, have greatly improved their 
position in recent years. The chi^ money of Siam 
is the tioal or 6at, a silver coin the value of wMch is 
about la. 2}^.; the Mexican dollar, value 2i., is also 
common. C^ly silver and bronze coins are issued. 
The chief weights are the ohangor catty =i2‘67 5 lbs., 
and the pioul=bQ change. 

Arts, manufactures^ dke , — ^The Siamese have made 
but little progress in the useful arts. House-carpentry, 
canoe and building, manufacturing pott^ and 
coarse cutlery, leather-dressing, and the constraction 
of musical instruments, are them chief mechanical em- 
ployments. A few rude hand-looms are in operation, 
chiefly worked by women, but the fabrics, whether 
of silk or cotton, are of very coarse quality. Their 
domestic architecture is in an equally rude and back- 
ward state — the houses of the lower orders being 
formed wholly of wood or bamboo, roofed with palm- 
leaves, and mostly raised on piles, as in the rest of 
ultra-Gangetic India. A few only in the capital are 
built with brick and mortar. Many of their houses, 
too, are constructed on boats, which aboimd on the 
river near Bangkok; of the arch they are wholly 
ignorant. Koads there are none; and wheel-carriagee 
are all but unknown. On their religious edifices, 
however, the Siamese bestow abundant labour and 
expense; these are constructed of solid masonry, and 
covered with tiles, having all the wood-work Labori- 
ously carved and gilded, and filled with carved and 
richly-£^t images of Buddha. 

InhabitantSf Religion, &c . — The Siamese^ in common 
with the Laos, Cambodians, and Malays, are members 
of the great Mongolian family, and of the same race 
as the people of Burmah and Anam. In stature they 
do not average more than 5 feet 8 inches in height; 
they have a lighter coloured skin than the western 
Asiatics, but darker than the Chinese. They are 
inclined to obesity, have large lower limbs, and stout 
long arms; yet they are by no means a strong or 
robust people. Their faces are broad and flat, with 
round prominent cheek-bones, a small nose obtusely 
pointed, and rather hollow at the bridge, a large 
mouth with rather thick lips, the lower jaw long and 
square at the back, small black eyes, a low forehead, 
and very scanty beard. Their hair is always black, 
thick, coarse, and lank, worn close by both sexes, 
except from the forehead to the crown, where it is 
about 2 inches long, and made to stand erect. They 
universally stain &e teeth with an indelible blac^ 
dye; and the better classes, like the Chinese, permit 
the finger-nails to grow to an enormous length. 
The Siamese are described as lively, timid, incon- 
stant, servile, and indolent, but humane and chari- 
table; a prominent feature in their character is their 
excessive national vanity, which exceeds even that 
of the Chinese. They are temperate and abstemious, 
by no means revengeful, obedient to the laws, and 
strongly attached by their domestic ties. Of the 
popuhttion it is estimated that 2, 000,000 are Siamese, 
while the Chinese number 1,000,000, the Malays 
1,000,000, and the Laos 2, 000,000. 

The Siamese profess Buddhism of a very degraded 
kind, introduced into the country about the middle 
of the seventh century. The moral code of the reli* 
gion is comprised in five negative precepts — 1, not to 
kill (which extends to animsds, plants, and even seeds) ; 
2, not to steal; 8, to commit no impurity; 4, not to 
tell falsehoods; 6, to drink no intoxicating liquors. 
Little attention, however, is paid to any of these, 
except by the priests, it beii^ the btudness ol the 
laity to sin, and of the talapoins not only to be holy 
themselves, but bv their holiness to expiate the aiiie 
of the people. 
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lawtuage^ lAUnOurt^ and SdueaHon,-^Th9 Siuneae 
iMwiMge Is exceedingly simple in its oonstruotion, 
nnd forms a connect^ link between the Chinese 
and Malay. The alphabet consists of forty-four con- 
sonants and twent;f vowels (includinff semi- vow^ and 
diphthonffs), and is thus very rich in the vowel ele- 
ment Siamese resembles Chinese in the importance 
given to tone, the same word having often several 
veipr different meanings according to the tone in 
which it is pronounced. The written characters seem 
to be derived from a form of Sanskrit The roots 
are few in number—all monosyllabic ; and there are 
no terminations to indicate gender (at least these 
are often dispensed with), number, person, mood, or 
tense. The literature is meagre, uninteresting^ and 
in point of imagination and force of expression much 
below the Arabic, Persian, or Hindustani ; the style 
is simple and literal, but by no means perspicuous. 
The Siamese have no histories of a trustworthy 
character, their works on medicine and law are fuU 
of ignorance and confusion, and those on religion and 
philosophy translations or mere compilations. They 
nave some excellent fables, with very good dramas 
and other poems. Rhymes are very abundant in 
Siamese, and their poems are full of rhyming jingles 
and alliteration. The printing-press has been intro- 
duced in recent years, and many of the best Siamese 
works can now be had in a printed form. Education 
is carried to a very limited extent; few can do more 
than read and write awkwardly, and perhaps cast 
accounts. 

Oovemmentf Hiiiory^ <(«. — The government of 
Siam is that of an absolute monarchy, but has been 
carried on in a more enlightened fashion recently 
than was formerly the case. The king is considered 
almost in the light of a deity, and addressed as 
such, his most common designations being * Sacred 
lord of lives*, * Owner of all', ‘ Most exalted and infal- 
lible lord ', &C. The kingdom is hereditary ; but the 
eldest son of the king does not necessarily succeed 
his father, who may nominate another to be his heir. 
The executive power is in the hands of the king, 
who is assisted by a cabinet consisting of the heads 
of the chief departments of state, and including the 
ministers of foreign affairs, the interior, justice, 
finance, war, public instruction, public works, &c. 
The legislative power is exercised by the king in 
conjunction with a legislative council consisting of 
the ministers of state and a certain number of other 
persons, the duty of the council being to revise, 
amend, and complete the legislation of the country. 
The council may appoint committees to deal with 
various subjects on which legislation is proposed; 
and it is even intrusted with the power of promul- 
gating laws without the royal assent should the 
monarch be in any way disabled. 

Siam appears to have no place in history prior to 
A.D. 638, and the credible records go back only to 
1850, the date of the foundation of Ayuthia, the old 
capitel, on the Menam, about 60 miles above its 
mouth. In 1612 an English ship ascended thb 
river as far as Ayuthia, eight years after which the 
Portuguese sent thither their first missionaries. In 

1689 Constantine Phaulcon, an enterprising Greek, 
became prime- minister, and introduced a respect for 
European customs and notions. Mutual embassies 
were at this period sent between Siam and the court 
of France^ with which Phaulcon intrigued to bring 
about a revolution. This led to his downfall and 
death, as well as the expulsion of the French. 
Gontests for the throne distracted the country from 

1690 till 1759; during which interval Alompra^ the 
victorious ruler of Bunnab, overran the whole valley 
of the Menam. The country was afterwards wrested 
from the Burmese by Pye-ya-tak or Phyatak, who 


I was of Ohinese extraction, at the head of a number 
of natives. He planted himself on the throne^ and 
with a view to commerce made Bangkok the metro- 
! polis, instead of Ayuthia. Being a cruel ruler he 
I was murdered by bis general Chakri, who himself 
seised the throne in 1782, and was the founder of 
the present reigning dynasty. Maha Mong-Kut, 
who ascended the throne in 1851, and died in 1868, 
was a man of sdenoe and energy, and largely pro 
moted the material and moral progress of the country. 
Commercial treaties were made with England and 
France in 1855>56. He was succeeded by the 
present sovereign, Chulalongkom, who has ihown 
equal enlightenment, and in 1897 paid a visit to 
Europe, his travels including England, Scotland, and 
other countries. British and other machinery of vari- 
ous kinds has been latterly introduced. Europeans 
are employed in various capacities, and a numDer of 
young Siamese have been sent to Europe to make 
a personal acquaintance with western civilization. 
Gas-works have been constructed in Bangkok; there 
is a railway 70 miles long running inland from the 
capital, and others are being made or are projected. 

SIAMANG {Siamanga, or JUylobates syndaetyla), 
one of the higher Anthropoid or Man-like Apes. 
This form, the largest and one of the best knoivn of 
the Gibbons, inha&ts Sumatra. Its specific name, 
iyndaetyla, is derived from the fact that the middle 
and index toes of the hinder feet are united together 
as far as the nail or terminal phalanx or joint. The 
colour of the hair is black. It averages aix>ut 3 feet 
in height in its adult state. The arms, as in all the 
gibbons, are notable for their great relative length, 
the hands nearly or quite reaching the ground when 
these apes stand in the upright or semi-erect posture. 
No tail exists, but natal callosities are developed. 
Beneath the throat of the siamang a double sac or 
pouch exists, and under excitement of any kind these 
sacs become dilated, while some writers are of opinion 
that the cry of this ape is increased in resonance and 
intensity through the dilatation of these structures. 
The siamang appears to be inoffensive in its disposi- 
tion, and except when provoked does not retaiiato 
injury. It may exhibit a high degree of intelligence, 
and has been known to attach itself especially to its 
master or keeper. Like the others of its genus the 
siamang leads an essentially arboreal life, the length 
of limb giving to the ape a dexterity among trees 
that few other monkeys possess. 

SIAMESE TWINS, the name applied to two 
individuals (forming what in physiological language 
is known as a 'monster’ ; see Monbtkobitt) bom in 
Siam. These two males were united together so as 
to form a 'double monster', and from their mode of 
connection were regarded as examples of ' anterior 
duplicity'. They were bom in May, 1811, their 
parents being of Chinese extraction. Their respec- 
tive names were Eng and Chang. Nothing unusual 
was recorded in the history of their birth; and their 
mother observed, that she suffered no greater incon- 
venience at their birth than at that of her former 
children, as they were very small, and the head of 
one was presented between the legs of the other. 
Their parents were of the poorer class, and until the 
youths left their home they were engaged in fishing, 
manufacturing cocoa-nut oil, keeping poultry, kc., 
for the support of the family. They were about 
5 feet 2 inches in height, well made^ and muscular. 
They have been known to carry a person weighing 
280 lbs. 100 feet. They were agile, could wmk or 
run with swiftness, and could swim w^ Their Intel- 
leetual powers were acute : they played at chess and 
draughts remarkably wdL Their feelings were warm 
and ^ectionate, and their conduct amiable and well 
regulated. They never entered into conversation 
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with mch other beyond o elmple remork made by 
one to the other, which eeemi to be rationally ao- 
ooquM for by the fact that their ezpeiienoe being^ 
in conunon, wey had nothing to oommtinioate. The 
attempt was fioqnently made to engage ^em in eepa- 
rate oonversationa with different hidividualfl, out 
always without iucoom, as they were invariably in- 
clined to direct their attention to the same thing at 
the same time. In their movements perfect equani- 
mity was observed, the one always concurring with 
the other, so that they appeared as if actuate by a 
common mind. In their employments and amuse- 
ments they were never known to utter an angry word 
towMds each other. Whatever pleased or displeased 
one had the same effect on the other. They felt 
hunger and thirst at the same time, and the quantity 
of fmxl taken by them was as nearly alike as possible. 
Both felt the desire to sleep simultaneously, and they 
always awoke at the same moment. Eng was phy- 
sically, and Chang mentally the stronger of the two. 

In April, 1829, they were brought from Siam to 
America, and were exhibited in Ihe United States, 
and afterwards throughout Europe, during 1829 and 
the three subsequent years. Their history and for- 
mation attracted, as might be supposed, very great 
attention, particularly from physiologists and m^cal 
men, and many speculations were hazarded as to the 
feasibility, propriety, and success of an operation 
destined to separate them; but although advised by 
some eminent authorities that such a proceeding 
would be quite justifiable and probably successful, 
the twins refused to allow the operation to be per- 
formed, and they thus lived and died in their con- 
nected state. They ultimately took up their residence 
in America, and married two sisters. Each twin had 
several children by his respective wife. They made 
several visits to Europe for the purpose of exhibiting 
themselves, and amas^ a considerable sum of money. 
They settled in the United States as farmers at 
Mount Airy, some distance from Philadelphia, from 
which town a scientific commission proceeded after 
their death to investigate their curious case. 

It is interesting to note several of the opinions 
expressed by those who examined the Siamese twins 
during life, and to compare these views with the 
results of the post mortem examination, which tended 
in some cases to confirm the opinions of several phy- 
siologists. Thus Dr. Warren of the United States 
wrote of them — * The substance by which they are 
connected b a mass 2 inches long at its upper edge, 
and about 6 at the lower. Its breadth, from above 
downwards, may be 4 inches, and its thickness, in a 
horbontal direction, 2 inches. Of course it b not 
a rounded cord, but thicker in the perpendicular than 
in the horizontal direction. At its lower edge b per- 
ceived a single umbilicus, through which passed a 
single umbilical cord to nourish ^th children in the 
foetal state. Placing roy hand on thb substance, 
which I will denominate the oord, I was surprised 
to find it extremely hard. On fuxiher examination 
this hardness was found to exbt at the upper part of 
the oord only, and to be prolonged into the breast of 
ei^ boy. Tracing it upwards I found it to be con- 
stituted by a prolongation of the ensiform cartilage 
of the sternum or extremity of the breast-bone. The 
breadth of thb cartilage b an inch and a half; its 
thickness may be about the eighth of an inch. The 
cartilages proceeding from eadi sternum meet at an 
angle, and then seem to be connected by a ligament, 
BO as to form a joint, llib joint has a motion up- 
wards and downwards, and also a lateral motion, the 
latter opening in such way that when the boys turn 
in either dire^on the edges of the cartilage are found 
to open and shut. The lower face of thb cartilage 
b ormoave, and under it b felt a rounded cord, which 


may be the remains of the umbilioal coid Bes id es 
thb there b nothing remarkaUe felt in the c o imect- 
ing substance. I could distinguish no pulsating 
vMseL The whole of thb cord b covered 1^ the 
skin. It b remarkably strong, and has no groat 
sensibility, for they allow themselves to be pulled 1^ 
a rope fastened to it without exhibiting uneasiness.' 
In 1830 (April I) Mr. G. B. Bolton remarked, at a 
meeting of the Royal Society of London, that 'under 
the cartilage, while they stand in their ordinary pos- 

and into^^ioh, on ooughi^, congenital hembs are 
forced, probably in each boy, formed by a portion of 
the transverse arch of the colon. Generally, how- 
ever, and under ordinary circumstances, these hembs 
are not apparent. Whether there b a communication 
between the two abdominal cavities, or a distinct 
peritoneal sac belonging to each hernia, b by no means 
obvious. When these hemisB protrude, their respec- 
tive contents are pushed forwai^ as far as the middle 
of the band.' If the connecting-link was touched in 
the centre, the touch was equidly felt by both; but 
at i inch from the centre it was felt by but one. 
A spleen, sweetbread, or pancreas, and stonumh existed 
in each body, and the lungs and urinary organs were 
also separate. When exhibited the twins were not 
exactly opposite each other, but stood obliquely side 
by side. They could not remain for any length of 
time face to face, and according to Dubob their 
bodies acquired an oblique attitude, and they also 
moved in an oblique fashion. ' The consequence of 
this,’ the latter authority remarked, 'was, that the 
right limb of the one and the leh of the other 
individual were the principal organs of movement; 
and that the intermedbte limbs, that b to say, the 
left of the one and the right of the other, remsdned 
merely passive. When either of them coughed, the 
bond of union swelled up in its whole length, proving 
that they had but one peritoneal cavity, of which a 
transverse prolongation passed through the connect- 
ing medium. 

Chang died on January 17, 1874. He had, about 
three years previously, h^ a paralytic stroke, which 
ocoun^ when they were crossing the Atlantic, being 
seven days out from Liverpool. Chang had been 
intemperate for some time prior to thb paralytic 
sebure, and was frequently intoxicated whibt on 
board the vessel. When Chang was drunk Eng was 
not affected. Previously to Chang’s death he had 
suffered much from a violent cough; and although 
advised against going out by hb mescal attendant, 
he persist!^ in going to the house of hb brother two 
days before hb death. Eng was asleep when Chang 
di^ and on awakening and learning that hb brother 
was dead, he said to hb wife, * I am dying.* He 
rubbed hb limbs, became restless, and then com- 
plained of a choking sensation. He took no notice 
of hb dead brother save todrawhb body nearer to him- 
self. Eng was in perfect health on going to bed, and 
from the fact that Chang had been dead for some time 
prior to Eng’s awaking, it must be inferred that the 
death of the one twin had produced little physical 
impression on the other. After being tola oi the 
death of hb brother, however, Eng beci^e markedly 
affected, and soon died. The cause of Chang’s death 
was a cerebral dot, whUst Eng was believed to have 
died from heart disease aggravated by the mental 
shock sustained on hearing of hb brother's death. 

According to the report of the medical men who 
examined the bodies after death, the band connecting 
the twins was 4 inches long, and 8 inches in dronm- 
ference. The peritoneum or lining membrane of the 
abdominal cavity extended into the band from each 
twin, but the peritoneal cavities themselves were 
distinct and separate at the median line. The twins 
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wwi alflo niiltad *bo?it by tlie miioa or fadon id 
their endform oartilagiae — ^the loMrer or owrtiUginoae 
poitioiis id their breMt-bimee. On throwing nn injeo- 
tioo into tho portnl oironlntion of Chang, the fluid 
wie found to appear in that of Bng, thus proving 
that a vaaoular oonneotion undoubtedly eziated The 
surgical anatomy of the oonnecting band, we are told, 
oondsted in the ekin and fascia which cover it: in 
the two peritoneal pouches or prolongations, one 
from each twin, which meet in the middle; in the 
large peritoneal pouch; in the vascular connection or 
that l^tween the blood-vessels of the twins; and in 
the remains of the hypogastric arteries which were 
found in the lower portion of the buid. The chief 
difficulties, therefore, which would have presented 
themselves to the surgeon who would have attempted 
section of the band, would have consisted in the pre- 
sence of the peritoneal processes, and in the connec- 
tion between the portal droulations. But at the 
same time, when operations such as those of ovario- 
tomy and gastrotomy, which interfere with the 
peritoneum, are fearlessly performed by surgeons in 
the present day, the mere presence of t^ membrane 
in the band wc^d not of itself have rendered the 
operation unjustiflable. It is noteworthy that when 
pressure was made upon the band during the life of 
the twins by a surgeon, they fainted. Great stress 
was laid by the memcal men who examined them on 
the connection already mentioned between the livers 
of the twins, to which connection the term * tract of 
portal continuity* was applied. 

SIBERIA, or Russia ik Asia, a large section of 
the Russian Empire, which, speaking roughly, occu- 
pies the whole of Northern Asia above lat SO"* K., and 
between Ion. 60° and 190” i., and in the south-west 
extends as far south as the parallel of 40”, compre- 
hending all the Russian territory in Asia except 
I'ranscaucasia. It is bounded north by the Arctic 
( )cean, east by the Sea of Kamtchatka and the North 
I'acifio Ocean, south by the Sea of Okhotsk, the 
Chinese territories, and Independent Tartary, and 
west by Russia in Europe; greatest length, from west 
to east, about 8600 n^es; greatest breadth, about 
2200 miles. The total area of Siberia proper, in- 
cluding Sakhalin, is 4,883,496 square miles. Since 
the extension of the Russian dominions in Central 
Asia a territorial division called Central Asia has 
been formed, i>artly taken from what was formerly 
Siberia, and partly formed of newly-acquired terri- 
tory. Siberia, strictly so called, is therefore of 
smaller extent than formerly. The administrative 
divisions of the whole territory, with their separate 
population, are exhibited in the following table : — 



Araa In 

Snglith M. miles. 

PROVIHOia— 

Littoral (coait province).. 

. . n6.e82 . . . 

Amur 

. . 172,848 . . . 

YakuUk 

.. 1,688,897 ... 

Transbaikal 

.. 286,868 ... 

GOTXKKXXHTe— 

IrkuUk 

.. 287,061 ... 

YeolMlBk 

.. 987,186 ... 

Tomsk 

.. 831,169 ... 

Tobolsk 

... 689,669 ... 


Fop. 1807. 

220,557 

118,670 

261,781 

664,071 

506.617 

550,902 

1,029,092 

1,488,484 


Total for Siberia proper 4,804,160 
Cbmtbal Asia 1,548,825 


6,698,924 

7,721,684 


ToUl 6,852,986 

Add the island of Sakhalin, area 29,886 
(1807), 28,166. 


.... 18,420,608 
sq. miles; pop. 


The portion of this immense territory in the extreme 
south-west is partly below the level of the ocean, and 
is drained either mto the Caspian or (by the Amoo 
Daria and Sir Daria) into the Aral. A large part of 
tins region is desert, and the soil is frequently im- 
pregnated with salt. The remainder of the Russian 


territory, fhoagh comprising the whole of Northern 
Asia irtm west to ea^ has much less diversl^ of 
surface than might be presumed from its extent 
Assuming the median of 105” as a line of demaroa* 
tion, two regions will be formed — a western and an 
eastern, exhibiting a very marked difference in the 
configuration of their surface. Both regions have 
their greatest altitude in the south, and may be con- 
sidered as a vast inclined plane, sloping gradually 
north to the Arctic Ocean; but the eastern region 
is traversed In different dirMtions by eeveral moun- 
tain-regions, whereas the western i^on, with the 
exception of the chain of the Ural on western, and 
that of the Altai on the southern frontiers, forms s 
vast plain, almost unbroken by any greater heights 
than a few hills and the banks of &e rivers which 
wind across it. This plain, towards the south, has 
a height of about 2000 feet above the sea, but towards 
the north is so near its level as often to become ex- 
tensively inundated. For oonvenience of description 
it has been arranged, according to its productive 
powers, in four divisions — the steppe or pastoral, 
the agricultural, the woody, and the moorland or 
tundra. The steppe, occupying the most elevated 
part of the plain, extends from the southern frontien 
north to lat 55”; and from the western frontiers, 
within these Umi^ east to the banks of the Irtish, 
The greater part of it oonnists of what is called the 
Steppe of Isnim, and has a bare and almost sterile 
sartaoe, often inorusted with salt, but also occasion- 
ally covered with a scanty vegetation. The agricul- 
tural division extends northwards to about lat 60*. 
In many parts, where it borders on the steppe, it hM 
much of the same character, and has only oooasional 
tracts which have been or can be advantageously 
brought under the plough; and in many other parts 
primeval forests are often found. The division thus 
named has an extent more than double that of the 
British Islands, and under favourable droumstanoes 
might furnish subsistence to a very large population; 
but as yet it ia only the more fertile alluvial tracts 
adjacent to the rivers that have been brought under 
anything like regular culture. Within this division, 
though not properly belonging to it, is the Steppe 
of Baraba, situated between the Irtish and the Om 
I t has a more abundant vegetation than the Steppe 
of Ishim, which it otherwise resembles, and In its 
northern portion is covered with nearly continuous 
forests of birch and fir, haunted by numerous wild 
animals, including the beaver. From this the wooded 
division extends northward to lat 64”, and in parts 
to 66”, though in the higher latitude the trees are 
seldom of very vigorous growth. The whole of this 
division is covered with vast forests of biroh and dif- 
ferent species of fir and pine. The population, few 
in numbers, are settled i^fly on the banka of the 
Obe and Yenisei, and live ma^y on game and firii; 
the latter, including salmon, sturgeon, and herrings, 
aaoending from the sea as far as the oonfluenoe of ue 
Tom. Wild animals also are very numerous, and 
many valnable furs are obtained. The last division 
Is that of the moorland or tundra, consisting of a low 
monotonous flat covered with moss, and nearly des- 
titute of trees. It extends along the shores A the 
Arctic Ocean, and has so rigorous aclimate that even 
in summer ioa is found a few inches below the sur- 
face. Here the reindeer exists in vast herds, both 
wild and domesticated; white bears and foxes are 
also numerous, and furnish vsluable furs; sod tiie 
coasts and mouths of the rivers are frequented by- 
immense shoals of fish and flocks of fowl. 

Siberia to the east of Ion. 105% forming neariy 
one-half of the whole territory, has a much move 
divendfied eurfaoe than the weetem region, and owing 
partly to He general mggedneee and elevation, 
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DMtly ^ ^ greater eeveritj of Ite dimate, hM mudi 
leee land adai^ for agrionltmdpiixp^^ The Sea of 
Okhotsk has a bold and rooky shore, and the oonntry 
behind rises with a steep ascent till a mountain-range 
is formed, with a general altitude of nearly 8000 feet 
above sea-level This range, under the name of the 
Stanovoi Mountains, runs nearly parallel with the 
coast tni it reaches the frontiers of China, where it 
takes the name of the Jablonnoi Mountains, and 
proceeding west continues for a long distance to form 
tiie boundaiy between the two empires. It then 
takes the name of the Mountains Daouria, and 
throws out numerous ramifications, which, continu- 
ing west, throw their arms round Lake Baikal, and 
cover almost all the south part of the government 
of Irkutsk. Other ramifications, proceeding north, 
form the water-sheds of the numerous affluents of the 
tight bank of the Lena. On both sides of this river 
the surface continues elevated, and forms a table- 
land, the interior of which is still very imperfectly 
known. The best portions of Eastern Siberia occur 
In the south of the government of Irkutsk, where^ 
in the lower and more open valleys in the vicinity 
of Lake Baikal, cultivation has been attempted with 
success, and the oak and hazel, unknown in other 
parts of Siberia, are found growing fredy. In almost 
the whole of the same government, where the con- 
figuration of the surface does not present invincible 
obstacles, all the grains of Europe are grown, and 
even the moimtains and hills are covered during the 
ffieater part of the year with good pasture. Still 
farther north, in the government of Yakutsk, as far 
as the town of same name, com is cultivated in 
patches in the upper vale of the Lena, though the 
far greater part of it is covered with fir and pine. 
The north part of Eastern Siberia consists of two 
distinct portions, the one extending from Ion. 105** s. 
to the lower valley of the Lena, and the other from 
that valley east to Behring’s Sea. The former por- 
tion is very imperfectly ^own; the latter, as far 
as the Kol^a, is traversed from north to south by 
chains of low hills, separated from each other by 
wide valleys or open plains, and generally overgrown 
with stunted larch and birch. In these valleys and 
plains are numerous lakes, generally well supplied 
with fish, and bordered by low banks, on which a 
rich grassy sward is often seen. To the east of the 
Kolyma branches from the Stanovoi Mountains 
stretch north, and form a series of ranges which fre- 
quently rise from 2000 feet to 8000 feet. Some of 
these penetrate to the north coast, and are seen form- 
ing precipitous cliffs at Shelagskoi Nos, Cape North, 
and other headlands. Other ramifications from the 
Stanovoi pursue an opposite course, and traverse the 
remarkable peninsula of Kamtchatka almost cen- 
trally to its southern extremity. 

Rivers . — These are both numerous and of great 
magnitude. From the configuration of the country 
they almost all flow in a northerly direction, and 
belong to the basin of the Arctic Ocean. The chief 
exceptions are the Anadir and the affluents of the 
Amur in the east, and the Sir Daria, Amoo Daria, 
and other streams in the south-west. The great 
rivers belonging to the basin of the Arctic Ocean 
flow for the most part through immense tracts of 
level country, and hence are remarkable at once for 
the length of their course, the volume of water which 
they accumulate from numerous and important afflu- 
ents^ and the few obstacles which they present to a 
continuous navigation. The advantages which they 
offw in the lattw respect are diminished by the long 
period during which they are frozen over; but even 
then they do not cease to be available for traffic, and 
become, in fact, the great highways of the country. 
The Obe Is one of the largest nvers of the Old World; 


the length of its ooune Is 2400 mlles^ and the area 
of Its basin is 1,224,485 square mOes. Among its 
important affluents, many of them so large as to be 
entitled to rank as magnificent rivers, are the Irtish, 
Ishim, and Tobol, which, by uniting their streams, 
more than double its volume; the Tom, Tdhulin, and 
Ket. The estuary of the Obe forms a gulf from 
70 miles to 80 miles wide, and above 400 i^es long. 
Large quantities of fish are taken in this river and 
its tributaries. The Yenisei, the second river in 
importance, draws its waters from an area of not 
less than 1,020,000 square miles. The length of its 
course, if measured irom the commencement of the 
Selenga, its remotest tributary, exceeds that of the 
Obe by 100 miles. Its most important affluents are 
the Selenga, which, before entering Lake Baikal, 
drains an area of more than 140,000 square miles; 
the Angara, which receives the discharge of the lake, 
and in the lower part of its course takes the name 
of Upper Tunguska; the Middle Tunguska, and the 
Lower Tunguska. The estuary of tiie Yenisei is 
about 20 miles wide, and 200 nules long. The Lena 
has a course of about 2000 miles, and drains an area 
of about 800,000 square miles. It rises hardly 20 
miles to the west of Lake Baikal, and becomes 
navigable at 50 miles from its source. Its principal 
affluents are the Vitim, which has a course of 700 
miles, of which a considerable part is navigable; the 
Olekma, which flows 500 miles through interminable 
forests; the Aldan, which drains an extensive tract 
of table-land between Ion. 125° and 140° E.; and the 
Viliui, which rises in a mountainous district not 
far from the Lower Tunguska, and flows west for 
about 600 miles. The most important of the minor 
rivers which send their waters directly to the Arctic 
Ocean are the Olenek, between the Yenisei and Lena; 
and to the east of the latter, the ludighirka and 
Kolyma. The only important lakes are those of 
Baikal in the government of Irkutsk, the Sea of 
Aral, and Balkash-Nor or Tenghiz, in the south-west. 
Numerous other lakes are scattered over the surface, 
and more especially in the tundras, where whole 
chains of them, covering extensive tracts, not unfre- 
quently occur. 

Geology and Minerals . — The geology of Siberia is 
very imperfectly known. Granite and crystalline 
schists are foimd chiefly on the eastern slopes of the 
Ural Mountains, in the south among the mountain- 
ranges of the Altai as far north as lat. 57" N., and 
between Ion. 85° and 120° E., chiefly in the govern- 
ments of Tomsk and Irkutsk, on both sides of the 
XTpper Tunguska and east of the Yenisei; in the 
upper part of the basin of the Middle Tunguska; 
and in the very eastern extremity of the country, 
from Ion. 165" to the shores of Behring’s Strait. The 
volcanic rocks belong mostly to the tertiary period, 
and are foimd chiefly in the south, in connection 
with the granite and crystalline schists above de- 
scribed. They compose the great mass of the moim- 
tain-range which skirts the western shores of Lake 
Baikal, and are seen in a still more magnificent and 
interesting form in the mountains which proceed 
from north to south, nearly through the centre of 
the Peninsula of Kamtchatka, where are several 
active volcanoes. Palaeozoic rocks, including under 
the designation rocks belonging partly to the Silu- 
rian, partly to the Devonian, and partly to the car- 
boniferous systems, are developed chiefly in the 
Bout^ where they occupy a large space in the form 
of a triangle, the apex of which is at the town of 
Irkutsk, and the base on the parallel of 60°, between 
Ion. 85° and 120° x. Another large development of 
the same rocks is seen on the north-west and north 
of the Sea of Okhotsk, and to a oonsiderable distance 
inland. Secondary ro^ higher in the series than the 
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earboniferotui lysteiii oommenoe near the norihem 
■bores of Lake Tenffbiz, and stretch northwards, 
ooonpying a oonsider^le tract on both sides of the 
opper valley of the Irtish; a more partial develop- 
ment of the same rooks is seen on the north cl the 
Obe, commencing near the confluence of the Ket, 
and extending north in a comparatively narrow belt 
to the sources of the Tas. But by far the most 
extensive formation in Siberia is the tertiary, which 
stretches almost continuously from the last slopes of 
the Ural Mountains east across the Obe to the valley 
of the Yenisei; and in other quarters, though more 
intermingled with earlier formations, covers no in- 
oonsiderAle portion of the whole surface. The 
shores of the Arctic Ocean, almost throughout their 
whole extent, and to a considerable distance inland, 
have a deep alluvial covering, remarkable for con- 
taining deposits of fossil elephants and other a.Tilina.1a 
in such quantities that the ivory obtained from them 
forms an important article of commerce. The min- 
erals of Siberia are evidently of immense value, and 
though the real extent of surface on which they are 
found is as yet only roughly guessed at, there cannot 
be a doubt that the most precious of all the metals 
exists there in greater abundance than in any other 
part of the Old World. Till recently the auriferous 
deposits were supposed to be almost confined to the 
eastern slopes of the Ural Mountains, and to occupy 
a zone extending over from 5° to 6^ of latitude to 
the north and south of Ekaterinburg; but it has been 
discovered that some of the eastern regions, particu- 
larly in the governments of Tomsk and Yeniseisk, 
are highly au^erous, and that a tract larger in area 
than the whole of France contains gold, not in its 
alluvia, but in the very matrix of its roclcs of palaso- 
zoic schists and limestones, which, when pounded 
and analyzed, are found to be more or less impreg- 
nated with gold. The principal mining districts are 
those of the Ural already mentioned, the Altai, and 
Nertchinsk, in the basin of the Amur. Besides gold 
iron, copper, silver, platinum, lead, tin, and zinc are 
found in greater or less abundance. The other min- 
erals of Siberia deserving of notice are the emerald 
and topaz, of which there are celebrated mines at 
Nertchinsk; salt, found in natural crystals on the 
banks of lakes, chiefly in the steppes of Ishim and 
Baraba; jasper and porphyry of great beauty, quar- 
ried e8|)edally in the valley of the Charysh among 
the Altai Mountains; lapis-lazuli, found among the 
mountains in the vicinity of I^ake Baikal; diamonds, 
found occasionally on the eastern slopes of the Ural 
Mountains; mal^hite, obtained in greater or less 
quantity from all the mining districts, containing 
copper; and mica, in the form of large plates, exten- 
sively used as a substitute for glass, and found in 
greatest abundance on the banks of the Vitim. 

Climate. — lliis country is remarkable for its rigour. 
The isothermal line which skirts the southern (xjast 
of Iceland, in proceeding east, descends rapidly till 
it reaches St. Petersburg, and then more gradually 
till it reaches Ion. 1 OO'" degrees e., where it is found 
in lat 52^*. From this it proceeds nearly due east, 
passing through the southern part of Lake Baikal, 
the town of Nertchinsk, and the southern extremity 
of Kamtchatka. It thus a{)pear8 that the southern 
coast of Iceland, in lat 63'", has the same mean tem- 
perature as Ea^m Siberia in lat. 52"'; in other 
words, that in proceeding from west to ea^ the cold 
increases so much as to midte places in the same lati- 
tude as Berlin to have a climate nearly as cold as 
Iceland. In the same manner the line of permanent 
ground-frost descends in parts of Siberia as far south 
M lat 56^, nearly the same as that of Edinbuigh; 
nd over the whole country to the east of the Ural 
Mountains is as low as lat. 60”. Erman found that 


annually between 17th Beoember and 18th Fdbroary, 
and most fluently in the first three weeks ol Janu- 
ary, cold is experienced exceeding 00” Fahr. below 
the freezing-point; and that for two entire months 
or one-sixth p^ of the udiole year, merooiy is a 
solid body. This extreme winter is succeeded by an 
exceedingly warm summer. Thaw usually oom- 
mences on the 1st of April, and the temperature 
increases rapidlv till it attains its maximum in July. 
In this month the average height of the thermometer 
is about 66” Fahr., but it not unfrequently xises in 
the shade above 77”. In Yakutsk, where the oold 
is severest, notwithstanding its long and extreme 
winter, there are 128 days in the year without frost; 
and within that period several kinds of grain, not 
excluding wheat, have time to attain maturity; and 
in rich afiuvial soils often produce a return of mteen- 
fold. 

Manvfa>cturt9t Tirade, and 7Wnf.^The manufac- 
tures are very limited, and are confined for the most 
part to a few of the larger towns, where government 
factories have been established. The more important 
articles are leather, earthenware, porcelain, glass, 
and hardware. In some places, as at Telma, larm 
woollen and linen factories employ a considerame 
number of hands, chiefly exiles, in weaving woollen 
and linen cloth, and in conducting all the previous 
processes of preparing the wool, flax, &a The trade 
is of considerable extent; and in so far as confined to 
the produce of the country consists chiefly of cattle, 
fish, caviar, furs, skins, and metals. A very impor- 
tant transit trade is also carried on across the country 
between Russia in Europe and China. From the 
latter country by far the most important article is 
tea, both in the dried leaf and in the form of cakes 
or bricks. The greater part of the latter is disposed 
of to the nomadic tribes, and a very large proportion 
of the former never passes beyond the limits of 
Siberia, but is retained for home consumption. Other 
articles of importance from China are coarse cotton 
stuffs, rhubarb, silks, satins, Ac. llie chief mart for 
this trade is the town of Kiaohta. For the interior 
traffic the rivers naturally furnish the most import- 
ant conveyance; but when these become closed with 
ice other means of conveyance must be resorted to, 
among which the most characteristic is that of 
sledges drawn by reindeer or dogs. In the west, 
railways to some extent are now available for traffia 
A trade by sea has also been opened up between 
Europe and the rivers Obe and Yenisei. Extensive 
fairs are held at certain places. The principal towns 
are Tobolsk, Tomsk, Omsk, Krasnoiarsk, Irkutsk, 
and Yakutsk. 

People . — The races and tribes scattered over the 
different parts of Siberia are so numerous that little 
more can be done here than to give the names of 
the more important. At least two- thirds of the 
whole pof)ulation is Russian, and consists either of 
voluntary emigrants, who have found it their interest 
to settle in the country, or of exiles and their de- 
scendants. In regard t*) the exiles Siberia is merely 
a penal settlement, and hence that portion of the 
po{mlation which, as coming from Europe, ought to 
he the most civilized, is not likely to be the most 
exemplary. A more unsophisticated, and far more 
interesting, pr)pulation is furnished by the indigen 
ous tribes. Beginning at the Ural Mountains and 
proceeding eastward we find the Samoyedes in the 
north-west. Immediately south of these the Ostiaks 
occupy both sides of the Obe, up to the confluence of 
the Irtish, the northern part of the steppe of Barabai 
and the whole of the w(^y region eastwards to the 
banks of the Yenisei They live by fishing and 
hunting, and though their physical structure is by 
DO means robust they display both great dexterity 
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Slid ooimge in Attacking the laigcr and fiercer aai* 
mali, both of the land and water. Some of them 
have embraced Christianity, bat the neat majority 
oontinae addicted to Shamanism. In the south, 
among the Alta! Mountains, the Kalmucks predo- 
minate, but have laid aside a number of the usual 
peculiarities of their race. They subsist chiefly on 
the produce of their horses, cattle, and sheep, and 
cultivate a little grain and toba<m. They have 
some skill in mechanical arts, particularly in the 
working of iron, and make theu: own ^npowder. 
Though not Buddhists they are generaUy addicted 
to other forms of superstition. Among the eastern 
slopes of the Alta! are several Turkish tribes. The 
Buriats dwell chieflv on both sides of Lake Baikal, 
and eastwards as far as the Onon. They are of 
Mongol origin, and closely allied to the natives of 
the northern provinces of China both in langfuage 
and customs. The Tunguzes or Toongooses are the 
most widely dispersed of all the native tribes, being 
found throughout many parts of Siberia from the 
Arctic shores to the frontiers of China. They are 
considered the best-formed of the native Siberians, 
are ve^ expert horsemen, and live chiefly by hunt- 
ing. The Yakuts live intermingled with the Tun- 
guzes, and confline themselves almost entirely to the 
rearing of horses and cattle, and the preparation of 
dairy produce from them, ^ey are of Tatar origin, 
and not a few of them are nomi^ converts to Clms- 
tianity, though the majority, like the Tunguzes, still 
adhere to Shamanism. The Tchuktches occupy the 
north-eastern portion of Siberia, and their language 
proves them to have a common origin with the Esqui- 
maux. Some of them spend their time in hunting 
and fishing, while others are nomadic in their habits. 

Hittory , — Siberia appears to have been partly con- 
quered by G«nghis-Khan and his successors, but did 
not become known to Europe till 1580, when a Cos- 
sack cidled Termak Timofeyew, who had long 
robbed the vessels which navigated the Volga, find- 
ing himself hotly pressed by the Czar of Moscow, 
crossed over into Asia with his accomplices. Their 
number sufficed to form a small army, and their 
courage soon enabled them to acquire extensive 
settlements. These Yermak offered to the czar on 
the condition of obtaining pardon. The offer was 
accepted, and thus Russia for the first time obtained 
a footing in Asia. The territories thus conquered 
belonged to the Tatar prince Kutshum-Khan, and 
induoed his residence, which, called by the natives 
Isker, and by the Cossacks Sibir, has given name to 
the whole country. The conquests of Yermak were 
gradually extended, till the whole country west of 
the Obe was subjected to the czar. In 1604 the 
town of Tomsk was founded, and became a centre 
from which new expeditions were fitted out and new 
conquests made. Private adventurers, instigated 
chiefly by the hope of plunder, proceeded in all 
directions to the south, where, not without serious 
reverses, they succeed^ in expelling the Kixghiz; 
and to the east, where they entered Sie basin of the 
Lena, subdued the Yakuts, and finally, after passing 
the Aldan Mountains, reached the ^a of OUotsk. 
In the neighbourhood of Lake Baikal a formidable 
resistance was made by the Buriats, but their sub- 
jugation was finally completed in 1658. The town 
of Nertchinsk, which has since become so celebrated 
for its mines, was then founded, and, two years after, 
that of Irkutsk. A further extendon ox conquests 
to the south brought the adventurers into collision 
with the Chinese, and both governments tnlHng part 
in the quarrel, a war, threi^ning the existence of 
one cr other of the empires, became imminent. It 
was^ however, preventeo, pi^y by the intervention 
of tim Jesuits resident at Peking^ and a treaty in 


1689 definitivdy fixed the boundaries of the two 
empires. A second treaty In 1727, oonfinning the 
former, regulated the commercial mteroouise, and 
confined it to the two localities of Kiachta and Mai- 
maohen. Never has so large a territory been ac- 
quired at so little expense. Russia, almost without 
any emnditure of her own means, and diiefly 
the aid of a few Cossack adventurers, in little more 
than a century more than doubled her area. The 
greater part of it indeed is a frozen inhospitable 
region, which must always remain comparatively 
worthless; but vast tracts possess a climate and sml 
well adapted for agriculture, and seem destined to 
become the abodes of a dense population engaged in 
agriculture, mines, and fisheries, ^e Russian domin- 
ions were extended by the acquisition of the Amuz 
territory and coast regions of Manchuria ceded by 
China m 1858 and 1860. Railways have tor some 
time existed in the west, and a great railway across 
the entire country from west to east (broken at Lake 
Baikal) has been recently completed, thus directly 
connecting Europe with the Pacific coast. Its length 
is over 8700 miles. The population has recently 
been much increased by an influx of immigrants. 

SIBYL AND SIBYLLINE BOOKS. Sibyls were 
a kind of prophetic virgins, believed by the Greeks 
and Romans to be inspired by a god and able to 
unveil futurity. Ancient writers mention ten, among 
whom the Sibyl of Cumte, in Campania, was the most 
celebrated. The Sibyl of Cumgs is said to have 
written in Greek verses the collection of prophecies 
famous under the name of Sibylline books, and con- 
taining the fata urhia RomaSf which, according to 
some, she herself, according to others an unknown 
old woman, offered to Tarquin for sale. When the 
king, on account of the high price asked, refused to 
buy them the old woman threw three of the books 
into the fire, and on a second refusal three more, 
after which the king, alarmed, paid for the three 
remaining the price originally asked for the whole, 
and committed them, as an oracle, to be consulted 
on important political occasion^ to the keeping of 
two men (duumiiri tacrorum^ irUerpreUif or tocer- 
dotes nbyllcs). The number at a later period was 
increased to ten, and by Sulla to fifteen. About 
that time (b.o. 83) the temple of Jupiter, where the 
Sibylline books were preserved, was burned down, 
with the capitoL On the capitol being rebuilt the 
senate sent delegatee to the Italian and Greek dties, 
especially to Erythrse, to collect whatever Sibylline 
verses they could find; and after the rejection of 
those whicQ were considered spurious about 1000 of 
them were retain^ and preserved in the new temple 
of Jupiter CapitoUnus. ^e senate at different times 
order^ all the pretended Sibylline books which could 
be found in pnvate hands to be burned. Augustus 
did the same, and destroyed above 2000 such Dook% 
but caused the genuine Sibylline books to be pre- 
served in two chests of jrold under the pedestiJ of 
the Apollo Palatinus. Some years later Tiberius 
found it necessary to institute a fresh examination 
of the Sibylline orades, and to strike out many con- 
sidered to be spurious. In general the Sibylline 
books remained longer in authority with the Romans 
th^ the oracles with the Gree)^ Though they 
were burned a second time in the reign of Nero they 
were again restored, and in the time of Aurelian 
(A.D. 270) some senators were in favour of consulting 
the Sibylline books respecting the event of the Mar- 
oomannio war. Yet uey were then so corrupted 
tl^ Christisns could find m them predictions respect- 
ing the Messiah. This collection was burned under 
Julian (A.D. 868), and a fourth oolleotion was bunied 
under Honorius (896), by Stilioho; in spite of whkh 
a fifth obllection was beUeved to ^ genuine. When 
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BdkariuBi in tiie middle of the sixth centurji wm 
besieged hi Rome by the Ghiths two Sibylline verses 
were considered ss prediothiff thet the siege would 
lest but five months, which, however, did not egree 
with the event. It m*y be easily imagined that 
the Sibylline books could have retained their autho- 
rity through so many centuries only by the greatest 
vaguene^ admittiiig of any interpretation, and nevw 
committing themselves. The still existing collection 
of Sibyllhie verses, most complete in the edition of 
Gallseus (Amsterdam, 1689), is of a later date, and 
is not considered genuine. These had their origin 
in the second ceutuxy, when there were persons 
called SibyUUts in the Christian communities, who 
uttered poetic oracles, and whose outpourings were 
collected and also call^ Sibylline books. 

SICARD, Roch Ambroiss Cuoubbon, successor 
of the Abbd I’Ep^ at the Parisian institution for 
the education of the deaf and dumb^ was bom Sep- 
tember 20, 1742, at Fousseret, near Toulouse, and 
entered into holy orders. He devoted himself to 
the instruction of persons bom deaf and dumb, and 
became, in 1786, director of a school established for 
that purpose by the Archbishop of Bordeaux, whence, 
in 1789, he removed to Paris, and was chosen suc- 
cessor to the 'Abb^ I’Ep^ in whose system he made 
some important improvements. During the revolu- 
tion he narrowly escaped with his life; and having 
under the Directory become one of the conductors 
of the Annales religieuses, it was only by concealing 
himself that he was enabled to avoid the conse- 
quences of a sentence of exile pronounced against 
himself and other journalists. ()n the overthrow of 
the Directory he resumed his duties at the school of 
instmction for the deaf and dumb. He died in May, 
1822. Besides other works, he was the author of 
Eldmensde Grammaire g^n^raleappliqut^ hlaLangue 
fran 9 ai 8 e (two vols. 8vo); Cours dTnstruction d’un 
Sourd-muet de Naissance (8vo) ; and Th^rie des 
Signes {>our ITnstructiou des ^urds-muets (two 
vols. 8vo). 

SICILIAN VESPERS, an appellation used to 
designate the massacre of the French in Sicily on 
the day succeeding Easter, 1282, the signal for the 
beginning of which was the first stroke of the vesper 
bell. Charles of Anjou had established himself, 
through the favour of the pope, in i)o8sesBion of 
Naples and Sicily. (See Sigilues, Kinouom of 
THB Two.) The unfortunate Conradin bad perished 
on the scaffold, October 29, 1268. But the haughty 
Clharles ruled with an iron sceptre, and the op- 
pressed peo{>le applied in vain for relief to the 
pope. Giovanni di Procida, a nobleman of Salerno, 
distinguished for his talents and accomplishments, 
determined to deliver Sicily from her sufferings 
He had stood high in favour with the Emperor 
Frederick II. and King Manfred, and had been 
stripped of his estates by Charles on account of bis 
attachment to the Suabian house. Meditating re- 
venge, he went to Arragon, and invited King Peter, 
whose wife Constantia was a daughter of Manfred, 
to undertake the conquest of the Kingdom of Sicily. 
Peter was disposed to embrace his proposals, but he 
was destitute of money and men. Procida promised 
to make all necessary provision, and exerted himself 
uxiordiugly. His efforts were successful, and on his 
return to Arragon Peter immediately began to make 
extensive preparations for the expedition, under 
pretence of an attack upon the Moors in Africa. 
Cliarles, though sus|)ecting the truth, neglected to 
prepare any measures of resistance. On March 30, 
1282, at the hour of vespers on Easter Monday, the 
Inhabitants of Palermo flew to arms, and fell upon 
the French, who were all massacred. Women and 
chfldren were not spared, and even Siciliau women 


with child by Frenchmen were murdered. The 
other towns of Sicily at first remained quiet. Before 
the end of April Messina followed the example of 
Palermo, and the FVenoh were either murdered or 
driven from the dty. Charles, who was at Orvieto 
with the popcb on receiving information of what 
had occurred appeared before Messina^ and laid 
siege to it; but it was bravely defended, and before 
he could r^uoe it Peter of Arragon landed at Trh- 
pani, August 30, with 10,000 foot-soldiers and 800 
men at arms, and entered Palermo^ where he was 
bailed as king by the people. Charles, fearing the 
interruption of his connection with Calabri% mre- 
upon raised the siege of Messina^ and fied in haste 
across the straits, leaving behind him a great quan- 
tity of military stores. On October 2 Peter entered 
Messina^ and was received with acclamations; whilst 
the pope excommunicated him and the Sicilians. In 
the following year Constantia appeared in Sicily 
with her sons, and was receiveil as the rightful pos- 
sessor of the island. The succession was settled on 
her second son, James. See Amari’s La Guerra del 
VeBpro Siciliano (Palermo, 1841). 

SICTLIES, Thx Kingdom op thb Two, a former 
Kingdom of Italy, consisting of N^les and Sicily. 
After the fall of the Western Iloman Empire (a.d. 47 6) 
Lower Italy became subject to the Ostrogotha About 
the middle of the sixth century Naples and Sicily fell 
under the power of the Greek emperors. Both coun- 
tries were subject to one governor, the exarch of Ra- 
venna, who conducted the administration by means of 
dukes. During the contest between the exarchs and 
Lombards there sprung up, in the ninth century, 
several independent duchies, such as Salerno, Capua, 
and Tarento. The most powerful was the LomMrd 
duchy of Benevento. Naples, Amalfi, and Gaeta 
maintained themselves as republics. About the 
same time the Saracens invaded Calabria from 
Sicily. They conquered Bari, and contended with 
the Greeks for the possession of Lower Italy, until 
the Emperor Otho 1. (967) subjected Benevento to 
the German Empire. Germans, Greeks, and Arabs 
now strugded for the possession of this beautiful 
oountiy. This induced some warlike adventurers, 
Normans from France, in the eleventh century, to 
try their fortune here. They assisted the Greek 
duke Sergius against Prince Pandorf of Capua, and 
were rewarded with the tract of land on which they 
founded the town of Aversa. More Normans soon 
followed. In 1047 the twelve sous of Tancred de 
Hauteville, a count in Ijower Normandy, came in 
with their followers. Among these brothers Robert 
Guiscard was the boldest and most artful. He con- 
trived to gain over the peasants, and formed out of 
them bis l^st soldiers. His policy led him to hold 
Apulia, which he had conquered, as a Papal fief 
(1053); and he promised likewise to hold as Papal 
fiefs such tracts as should afterwards be sul)dued by 
the Normans in Calabria and Sicily. He then (1060) 
took the title of Duke of Apulia and Calabria. His 
youngest brr>ther, Count Roger, conquered Sicily in 
1072, and, after &e death of Ciount Robert and his 
sons, unit^ in his own person the whole power of 
the house of Hauteville. His son and successor, 
Roger II., completed, alter 1101, the conquest of all 
Lower Italy by subduing Capua, Amalfi, and Naples, 
at that time celebrated commercial republics. He 
then received, in 1130, from the anti-Pope Anadstus 
II., by whom he was solemnly infeoffed, the title of 
King of Apulia, Calabria^ and Sicily. Uniting Sicily 
to his Italian dominions he now ci^ed his Idngdom 
the Kingdom of the Two Sicilies. This union of Naples 
and SicUy continued 150 years. Each country pre- 
served its existing laws. Into Nwles, however, bendes 
the ancient Lombard laws, the French feudal law was 
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«lao Introdaoed. To the pope^ •• lord penmoont of 
Naploi^ ft tribate wee paia of ft palfrey end ft bag of 
d uoftt ft Boger II. waa inooeeded in 1154 by hia aon 
WUliam L, the Bad, who two yeara later left hia 
crown to William IL, the Good (115^9), during 
whoae reign the kingdom roae to a high defi^ of 
proapeiity and happineaa. When Williun died in 
1189 the race of Tancred became extinct The 
German emperor, Henry VI., of the house of Ho- 
henstaufen, now claimed the right of aucoession to 
the throne of Naples and Sicily, as belonging to his 
wife Constantia, the daughter of Boger II. The 
Sicilians, however, detest^ the German dominion, 
and elected Tancr^ grandson of Boger, to be their 
king; and after his early death made choice of his 
aon William IIL, a minor. Henry VX then entered 
the kingdom a second time, with more success than 
during the lifetime of the brave Tancred, and by 
horrid cruelties maintained possession of it His 
memory was held in abhorrence by the Sicilians; but 
they nevertheless allowed his son Frederick IL, a 
child three years old, to succeed him in 1197. Dui^ 
the reign of this distinguished emperor Naples was 
made the capital He was succc^ed in 1250 by 
Emperor Conrad IV. The neighbourhood of the 
powerful imperial house was disagreeable to the 
popes, and they improved the minority of Conradin, 
the grandson of Frederick, to seize upon the kingdom. 
Manfred, a natural son of Frederick II., first regent 
for his nephew Conradin, then king on the pretended 
death of this young prince in 1258, be(»me the 
special object of their hatred. Pope Urban IV. 
excommunicated him, and granted the Kingdom of 
the Two SicUies to Charles of Anjou, brother of 
Louis IX. of France, who caused the legitimate heir, 
Conradin of Suabia (1268), to be beheaded. Sicily, 
however, freed herself in 1282 from the oppressions 
of the French (see Siciliak Vebpebs) by the aid of 
King Peter IIL of Arragon, whom Conradin had 
made his heir, and whose wife was a daughter of 
Manfred. Sicily now remained separated from 
Naples for 160 years under the kings of Arragon, 
who withdrew the island from the feudal sway of 
the pope. In Naples the house of Anjou maintained 
itself, and Charles bound himself to pay an annual 
tribute to the pope of 8000 ounces of gold. His 
great-grandson Charles Bobert, king of Naples, was 
made King of Hungaiy by the Hungarian Diet in 
1307. After the deatii of King I^bert in 1848 
he was succeeded by his grand-daughter Joanna I., 
whose reign was marked by all sorts of domestic 
disorders and crimes. On her death in 1882 a bloody 
contest raged between Louis L, her adopted son, the 
head of the second house of Anjou, and Charles of 
Durazzo, her lawful heir. The latter ultimately 
triumphed, and united the Kingdoms of Hungary 
and Naples; but in the year 1886 he was assassinated 
in Hungary. His son Ladislaus maintained a suc- 
cessful struggle for the throne of Nimles with Louis 
of Anjou. He took possession of ]^me, and was 
on the point of uniting the whole of Italy into one 
kingdom when he died in 1414. He was succeeded 
by his sister Joanna II., whose reign of twenty-one 
years was as shameful and disastrous as that of 
Joanna L Joanna adopted as her heir King Al- 
fonso V. of Airagon and Sicily, who drove his rival, 
the French prince Louis IIL of Anjou, out of Naples 
in 1458. Thus arose the jealousy between Frtmce 
and Spain, which, towards the end of the fifteenth 
century, wrapped the whole of Italy in flames. Al- 
fonso V. was succeeded in Naples by his natural 
«on Ferdinand L, whose grandson Ferdinand IL was 
attacked by Charles VIIL of Frano^ the champion 
of the clai ms of the house of AnjoiL and whose 
<*Aoond son, King Frederick IIL, was dethroned by 


his oonsiii Ferdinand V., Uv of Spain and Sicily, 
in oonjunotion with Louis XIL of France. The 
conquerors disagreed respeoting the partition of 
Naples, and the cunning Ferdinand managed to 
establish himself in the sole possession of the wholes 
by artifice and force, in 1504. During this warfare of 
countries and crowns, which had been carried on for 
centuries almost without interruption, the constitution 
of the cities had been developed, and the kings of 
the house of Anjou began to summon delegates from 
them to the diet, which had been done previously 
in Sidly; but the feudal system continued, and the 
barons were constantly increasing their privileges. 
They even acquired the right of Ufe and death over 
their vassals, in return for which the kings hoped to 
obtain their assistance in time of war. Thus the 
people were plunged into the greatest misery. At 
that period there were feudal estates which Umited 
the power of the kings. But in the two centuries 
after the peace with France in 1505, during which 
the Kingdom of the Two Sicilies remained a part of 
the Spanish monarchy, the diets were no longer con- 
vened in Naples, and the viceroys consulted merely 
with a committee of the estates, in which the city of 
Naples represented the whole tUrd estate. Thus the 
regal power increased, and with it the burden of 
taxes. The rebellion which took place in April, 
1647, owing to the arbitrary mode of raising the 
taxes, might, under more prudent management, have 
led to independence. Still more did the prosperity 
of the country decline under the oppression of the 
nobility and the power of the clergy. No law limited 
the extension of the property of the church, and 
both in Naples and in Sicity two-thirds of the Iwded 
property gradually came into possession of the clergy. 
On the extinction of the Austro-Spanish male line, 
in 1700, Naples and Sicily fell into the hands of 
PhiUp V. of Spain, who governed arbitrarily without 
consulting the chambers. At the Peace of Utrecht, 
through the influence of the English, who were 
jealous of their commerce, Naples and Sicily were 
divided: the former fell to Archduke Charles of 
Austria, the latter to Duke Victor Amadeus of 
Savoy. King Philip V. of Spain reconquered Sicily 
in 1718, at the instigation of Alberoni, but was 
forced to cede it to Austria in 1720; and Savoy 
received Sardinia in return (see Sardinia), by which 
means the Two Sicilies became a part of the Aus- 
trian dominions. In 1784 the Spanish Infante Don 
Carlos, son of Philip V., at the head of an army 
invaded Naples, defeated the imperial troops at 
Bitonto, May 25; conquered both the continental 
and the insular parts of the kingdom, and was 
crowned at Palermo, July 8, 1785, as Charles IV. 
This change was sanctioned by the Treaty of Vienna, 
November 18, 1738, and till 1860 the house of 
Bourbon maintained, except during the interval of 
a few years, possession of the Two Sicilies. In 1759, 
when Charles IV. ascended the Spanish throne under 
the name of Charles III., he conferred the Kingdom 
of the Two Sicilies on his third son Ferdinand, and 
decreed at the same time that it should never again 
be united to the Spanish monarchy. 

The reign of Ferdinand IV., which thus com- 
menced in 1 759, in his minority, was long and eventful, 
extending through the stormy period of the French 
revolution and the subsequent European commotionB, 
in which so many ancient dynasties were temporarily 
overthrown and their plaoM supplied by mushroom 
|>otentate8 of Bonaparte's creation. For a detailed 
account of these events the reader is referred to the 
article Ferdinand I., the title which Ferdinand 
assumed in 1816, when, after having been restored 
to all his dignities, he united his te^tories on both 
tides of the Straits of Messina into the Kingdom of 
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Che Two S io Biei. BobeeqiunC prooeediiigi were, 
li ke thoee of moet of the legiti^te sovereiffni restorea 
in 1814, oharaoterudd by an onniktakaUe tendency 
to repreu the progrete of improvement and free 
tho^ht, and rivet doeely around hii subiecte the 
chaine of abeolute and unquestioned jurisdiction. 
I^he revolutionary rising, however, of 1820 compelled 
him to grant a constitution on the model of that then 
recently established in SpeiQ, and this concession he 
ratified by oath. But after the sovereign congresses 
of Troppau and Laibach in 1821, when Austria pro- 
mised him her assistance in quelling the Liberals, 
these obligations were shamefully disregarded, and 
by the help of Austrian arms Ferdinand was soon 
enabled to re-establish himself as an absolute monarch. 
He died in 1825, and was succeeded by his son, 
Francis I., who endeavoured to restore tranquillity 
by a p^ial amnesty for political offences, and idso 
to extricate the financial department of government 
from the embarrassments in which it was involved. 
This oourse, however, was not pursued by his suc- 
cessor, Ferdinand IL, the notorious King Bomba 
U880-59), who rather followed in the footsteps of 
Ferdinand I, The least political disorder was severely 
punished; what remained of provincial liberties was 
abolished, and the people were kept in abject ignorance. 
Hut notwithstanding the political oppression under 
which the country laboured its condition as regarded 
material improvement was superior to that of the 
other states of Italy. Hallways were laid down, an 
improved system of finance organized, the customs 
duties in many instances reduo^ and advantageous 
treaties of commerce concluded with foreign countries. 
Towards the end of 1847 the revolutionary spirit, 
which for some time had been silently fermenting 
through the various states of Italy, began to exhibit 
unequivocal manifestations of its existence in the 
Kingdom of the Two Sicilies, and on the 12th 
January, 1848, the flames of insurrection burst out 
at Palermo with such violence and persistence as to 
render futile all attempts of the government to 
extinguish them. The royal troops were worsted, 
and were driven from all their posts except from the 
citadel of Messina, and a provisional government 
was established by the patriots. The king, alarmed, 
proclaimed on 29th January a new constitution, 
which guaranteed, among other fundamentals, the 
freedom of the press and universal suffrage. On 
1 4th May, on the assembling of the new Neapolitan 
parliament, a dispute arose ^tween the deputies and 
government as to the mode of taking the oath to the 
new constitution, which the former were determined 
not to swear to unconditionally. Another imeuU 
now broke forth, and it was only after much blood- 
shed that the insurrection was suppressed. The king 
followed up his success, and within a few weeks 
Sicily was again in his power. An armistice was then 
concluded l^tween the royal and patriotic parties, 
during which, protracted to March, 1849, vain endea- 
vours were niade by France and England to mediate 
between the king and his subjects. Hostilities now 
recommenced, and Ferdinand having assembled an 
overwhelming force was soon enabled to crush all 
resistance, Catania, Syracuse, and at last Palermo 
having successively yielded to his arms. The revenge 
taken by government was terrible. Not only was 
the constitution so recently solemnly sworn to set 
completely at nought but many of the political leaders 
were condemned to death, and such as escaped the 
gallows were cast into prison. To all representations 
of foreign powers on the subject of the shocking 
cruelties perpetrated upon political offenders under 
tne name df justice the government continued obsti- 
U 2 itely deaf till at last Britain and France withdrew 
their ambasMdors and refused to maintain diplomatic 


relations any loiigsr with a ooort whoso peooeedings 
were so r^ugnant to all the ordinary laws of huma- 
nity and jnstioe. In 1859 Ferdinand died, and was 
succeeded by his son, Francis IL, who showed him- 
self a worthy successor of his father, and perseveringly 
followed out the same line of despotio policy wmoh 
he had so doggedly adhered to. In 1860, however, 
an insurrection broke out in Sicily, and an expedition 
of volunteers from Piedmont and other Italian pro- 
vinces under Garibaldi sailed from Genoa on the 
5th of May to the assistance of the insurgents. 
After defeating the Neapolitan troops in several 
engaroments, and all but driving them from the 
islwd, Garil^di and his gallant band crossed the 
Straits of Messina. The desertion of several regi- 
ments of the royal army to the insurgents left 
Naples defenoeless. On the 6th of September the 
king escaped to Gaeta, and two days after Gari- 
baldi was enthusiastically received in the oi^taL 
A junction having been effected with the Pied- 
montese army entering Naples from the north, and 
the Neapolitan troops having been again defeat^ in 
more than one engagement, the people were asked 
to declare by a popiUar vote what form of govern- 
ment they wished for the future. By an over- 
whelming majority they declared for * Italy one 
and imdivided, and Victor Emmanuel as consti- 
tutional king.* Francis II. was soon compelled to 
surrender Gaeta and escape from his former domin- 
ions, and the Two SiciHes were added to the King- 
dom of Italy. See Italy. 

SICILY (ancient, Trinacrta)^ the largest island of 
the Mediterranean, belonging to Italy, and formerly 
a part of the Kingdom of Naples or of the Two 
Sicilies, and then named Sicilia-di-la-del-Faro. It 
is only separated from the south-western extremitv 
of Itsdy by the narrow Strait of Messina, and extends 
from lat. 36“ 38' to 88“ 18' N.; Ion. 12“ 25' to 15“ 85' 1. 
It is nearly in the form of a triangle^ whence its early 
name of Trinacria {three-cornered). The longest of 
the sides, represented by a straight line drawn from 
Cape Boeo to Cape Faro, is 180 miles; the next 
longest, from Ca|)e Boeo to Ca[)e Passaro, 171 miles; 
and the shortest, from Cape Passaro to Cape Faro^ 
118 miles. It is divided into the following seven 
provinces, each with a chief city of the same name: — 


PiYiTinoeti. Area in iq. mile*. Population, 1901 

CaltaniRWitU im .... 830,072 

Catania 1017 .... 711,028 

GlrKcntl 1172 .... 871,471 

Mfusina 1210 .... 648.898 

Palmiio 1048 .... 786,016 

HyratMiBo 1442 .... 427,420 

Trapani 048 .... 863,667 


Total 0030 8,620,206 


Pht/sical Featuree,— The coast, though presenting 
numerous small indentations, has few large bays. 
The interior is finely diversified. A range of moun- 
tains commencing in the north-eastern extremity of 
the island stretches across it in a W.B.W. direoUon, 
taking the name first of the Neptunian and then of 
the Madonian Mountains. This range, which lowers 
gradually in proceeding west, throws out numerous 
ramifications, the most important of which, breaking 
off from near its centre, proceeds somew^t circui- 
tously south-east towards Sjnracuse. The whole ranM 
bears a strong resemblance to the branch cl tht 
Apennines which stretches to the southern extremity 
of Italy, and strongly oountenanoes the opinion gener- 
ally entertained that it was originally continnous with 
it, and that Sicily consequently must at one time 
have been not an island but a ^axt of the European 
continent. The moet remarkable natural feature of 
Sicily, and one of the greatest wonders of the world, 
is Mount Etna, which attains a height of 10,874 feet 
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(8m JStita.) Oompftred with thii «11 the other 
•omniiti i/f the ialend ere iniignifioeat^ the loftiest 
of theiiL Celetebellote^ Monte Cuooio, Monte Son- 
deri, end Dinnemere over Mendne being ell between 
8000 end 4000 feet The greet mejority of the 
ffioantelns beve e fiur len everege height Their 
sidee ere generally covered with megniiicent forests 
wherever from their loftiness or ruggedness they 
oennot be brought under regular onltivetion. Be- 
tween the mountains deep and romantic valleys 
often intervene, end oooesionelly the ruggedness of 
the country altogether disappears, end hurge, beau- 
tiful, and fertile plains are seen stretching out almost 
as far as the eye can reach. The most important of 
these plains ere those of Catania and Mela^ on the 
Qorth-eest, Syracuse on the south-east, and Terra- 
I^ove on the south. The rivers end streams are very 
numerous, and not a few of them of classical celebrity, 
but they are individually insignificant, and in summer 
are often almost without water. The most deserving 
of notice are the Giaretta or Simetus on the east coast, 
the Salso, Platani, Calatabellota or Isbura, and Belice 
on the south and south-west, and the Termini, Fiume 
Grande, and Pollina on the north. There are no lakes 
worthy of the name; the largest is Lentini, not far 
from tile east coast. 

Climate , — The (^imate Is excellent, and except in 
some spots where the air becomes tainted by the 
effluvia of morasses and stagnant pools very healthy. 
The thermometer in the hottest days rises to 90‘’ or 
92**, and even in the depth of winter very seldom falls 
below 86°; the medium temperature is 62° 5\ The 
sky in summer is for the most part beautifully clear 
and serene, but after the autumnal equinox dews and 
fogs increase, and rain falls in frequent and heavy 
showers. The most annoying wind is the south-east 
or sirocco, which, blowing from the deserts of Africa, 
is almost intolerable from its stifling heat. Much rain 
falls in winter, usually commencing in November, and 
continuing to fall at intervals, often in very heavy 
torrents, with vivid lightning, and occasionsd snow- 
stonns, till March, while not unfrequently, particu- 
larly in the interior, long droughts prevail from April 
to November, to the serious injury of the harvest and 
vintage. Another evil from which Sicily suffers is 
the frequency of desolating earthquakes. These have 
repeatedly spread fearful devastation over whole tracts 
of country, and even when unaccompanied with actual 
damage keep the minds of men in a state of anxiety 
and alarm. 

Geology , — Etna itself, and the large circular space 
of which it forms the centre, extending west to Bronte 
and east to the coast over the whole tract that lies 
between Catania and Taormina, is covered completely 
with volcanic products. Granite, with gneiss and 
mica-schist, has its only large development in the 
north-east. The Jura-limestone occupies only two 
small patches; but the series of rocks immediately 
above the limestone and belon^g to the cretaceous 
system are so largely developed as to cover at least a 
half of the whole surface of the island. The rocks 
of the tertiary formation occur chiefly in the south- 
east and the west. The minerals of Sicily are more 
numerous than valuable. They include argentiferous 
lead, quicksilver, iron, <x)pper, and antimony in quan- 
tities BO limited that few of them are worked; lignite, 
bitumen, petroleum, and naphtha; asbestos, gypsum, 
emery, alum, rock-salt, nitre, sulphur, and a great 
variety of marbles, agates, chalcedonies, and jaspers. 
The most important of all these is sulphur, wMch has 
been worked in mines for more than three centuries, 
and is extensively exported. 

VegeUUum^ Jec , — Both the climate and rich soil 
of the island procure for it both a very large amount 
and great variety of vegetable products. The hilly 


reg^onsy p res onti ng altematoly bold ora^ and undu- 
lating siopea^ are generally dotbed with forests of 
fine timbw, among which the prevailing trees are 
oak, ash, pine, dm, and dhestnuts; or covered with 
pastures, on which numerous flo(^ and herds are 
reared. In the lower grounds cultivation is general, 
and the crops are often remarkable for their luxuri- 
ance, thougn the mode of culture is for the most 
|>art unskilful and careless in the extreme. The most 
important crops are wheat, maize, barley, and lentils, 
or other pulse. Next to grain the most important 
objects of culture are the vine and the olive, tite 
orange and the lemon. The produce of the vine is 
partly dried into raisins, but is much more frequently 
converted into wines of various kinds, and ranerally 
of rich flavour. Other vegetable products deserving 
of notice are the mulberry, exteniavely used in rear- 
ing silk- worms; saffron and sumach; cotton, which 
has its chief locality near Mazzara; manna obtained 
by incisions in the Wk of a species of ash {Fmxinue 
omus), various species of fruit, more especially the 
Indian fig or prickly-pear (Cactua opurUia\ on which 
when in season great numbers of the lower orders 
subsist, the almond, common fig, date, liquorice-plant, 
and sugar-cane. To these might be added a peat 
number of trees and plants valuable for fruit, fibre, 
medicinal properties, or the essences extracted from 
them. The domestic animals of Sicily, with the 
exception of goats, of which there is a good breed, 
and of mules, to the proper rearing of which a great 
degree of attention is paid, are of an inferior descrip- 
tion. The horses, though descended from those of 
Barbary, have lost traces of the good qualities foi 
which the parent race are distinguished, and the 
sheep, with exception of a few improved merinoes, 
rank low in respect lx)th of carcass and wool Oxen, 
especially those used for draught, are strong, and 
tolerably well formed, but the cows are ill adapted 
for the dairy. Swine are numerous, and where tracts 
of forest extend thrive vigorously. In general, how- 
ever, the breed is wretched in the extreme. 

Manufactures^ Trade, — The manufactures are 

of very limited extent, and when not entirely dom- 
estic are confined to a few of the larger towns. They 
include the ordinary silk, woollen, linen, and cotton 
tissues, for the most part of a coarser description; 
oil-cloths, leather, cordage, glass, earthenware, 
Trade suffers much from want of inland communi- 
cation, but the vast extent of sea-coast, and the many 
valuable products indigenous to the island, should 
make it much greater than it is at present. The 
only occupation for which the Sicilians seem to 
show any particular predilection is that of fishing, 
for which they possess numerous advantages, the 
fisheries along the coast being the finest in the Medi- 
terranean. By far the most productive is that of 
the tunny, for the capture of which at the proper 
season whole fleets of boats are fitted out. The mullet 
and anchovy fisheries are also of great value, and 
numerous varieties of Mollusca and Crustacea, afford- 
ing delicate food, are taken throughout the year, 
The most important articles of export are oranges 
and lemons, wines, essences, sulphur, olive-oil, sumach, 
silk, liquorice, and cream-of -tartar ; of imports, colo- 
nial produce, cotton and woollen yarn, silk, linen, 
cotton, and woollen goods, hides, hardware, &c. 

Religion, Education, Jbc, — ^The Boman Catholic is 
the established relimon, and the great body of the 
people nominally belong to it, though a considerable 
number of Greeks, who profess the worship of their 
own church, live in different parts of the iiuaud, and 
more especially in the vicinity of Palermo. The 
greatest bigotry, accompanied with the grossest im- 
morality, £ very provident among. the higher, and 
has also spread widely among the lower orders. 
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Edocfttion ii Ywy rnndb neglected. Ae late ae 1864 
upwards of nine*tenihs of the pupulatioii were wholly 
uneducated. National schools are now, however, 
everywhere established, and the towns possess oom- 
mer^ and grammar schools. Palermo^ Catania, 
and Messina can even boast of universities, though, 
that of Palermo excepted, they are very insignificant. 

History. — ^Accordi^ to early tradition the first 
inhabitants of Sicily were Cyclopes and Lestrygo- 
nians, a kind of fabulous beings, who long furnished 
the poets with ample materials, of which, among 
others, Viigil has largely availed himself, ^oanians 
from Iberia afterwards gained such a footing in the 
island, as to change its name from Trinacria, which 
it had hitherto borne, to that of Sicania. The Siculi, 
driven from Italy, crossed the straits, and having 
vanquished the Sicanians, gave the island the name 
which it still bears. After a considerable interval 
the Greeks began to plant colonies on the coast, and 
founded a number of towns, of which Syracuse, Agri- 
gentum, and Messina became the most celebrated, 
lliey were not, however, allowed to remain in undis- 
turbed possession. The island was conquered first 
by the Carthaginians, and next by the Homans; and 
on the decline 6f their empire it was overrun by the 
Goths, who retained possession till Belisarius ex- 
pelled theuL In the beginning of the ninth cen- 
tury the Saracens became masters, and continued so 
till their expulsion by the Normans, who remained 
long enough in possession to establish the feudal 
s^tem in all its rigour. For a continuation of the 
history of Sicily see Sicilies (The Kingdom of the 
two). See E. A. Freeman’s History of Sicily from 
the Karlie.st Times (4 vols., Oxford, 1891-94; the 
lost volume edited by his son-in-law, A. J. Evans). 

SICKINGEN, Fuanctb von, a German knight of 
the palatinate of the Rhine, imperial counsellor and 
general, one of the noblest characters of the disturbed 
times in which he lived, was lx)m in 1481, at the 
castle of Ebemburg, in the Duchy of Baden. From 
early youth he devoted himself to the military life. 
The protection of the oppressed was his chief occu- 
pation. He assisted many a creditor in procuring 
what was due him from a powerful debtor. Ho was 
the enemy of tyranny, and endeavoured on every 
occasion to repress the despotism of princes and the 
arrogance of the priests. Without being a scholar 
he loved science, and protected men of learning (for 
instance, Reuchlin, whom he defended against the 
monks ol Cologne); and in his castle of Ebemburg 
many persecute scholars found a safe asylum. He 
was a friend of the Reformation, and contributed 
greatly to extend it in the countries which bordered 
on the Rhine. At last he engaged in a quarrel with 
Treves, the palatinate, and Hesse, which drew upon 
him the ban of the empire. He died in 1523, soon 
after the surrender of Neustall, one of his castles, 
having previously received a severe injury from a 
faU during a sally. 

SIC YON (now VasHieOf a village with about 
fifty families), one of the oldest, most celebrated, 
and handsomest cities of ancient Greece, lying not 
far from the Gulf of Cormth, on which it had a port. 
The Sicyonians enjoyed to much consideration, that, 
with the Spartans, they acted as umpires and media- 
tors. They were not less distingmshed for their 
superiority in the arts of peace than the Spartans 
for their military fame. Sicyon, although powerful 
by sea, was seldom eitfaged in wars; but was oele- 
tmted for its schools of i^pture and painting. It 
gave its name to a scboblof renting which numbered 
among its disciples Pamp^us and Apelles, both 
natives of Su^on. The dty, with its enviirana, living 
the Golf of Corinth for its northern bounda^ with 
Afihaia, PhliuiL and Corinth fur its western, southern, 
Yok XUL 


and eastern boundaries respectively, formed a small 
state (Sioyottiai at a veiy early neriod; and the 
names of several princes, who are said to have retoe<l 
there, are given. At the time of the return of the 
HeradidsB it formed a part of the Kingdom of Argos. 
It afterwards became a demooracv, and the suprem«^ 
power was several times usurped by individuala It 
maintained its independence subsequently to the 
period of the Persian war, but sufferM much from 
the civil contests among the Greeks, in which it was 
sometimes in favour of, and sometimes in om>osition 
to, Athens. Sicyon was induced, by the innuenoeof 
Aratus, who was a native of the town, to join the 
Achusan league, in which it acted an important part, 
and of which it finally shared the fate, and fell under 
the dominion of Rome. 

SIDDONS, Mrs., daughter of Ibiger Kemble, the 
manager of an itinerant company of players, was 
bom at Brecon, in South Wales, in 1755. She com- 
menced her theatrical career when quite a child. In 
her fifteenth year a mutual affection sprang up 
between her and Mr. Siddons, then a young man 
acting in her father’s company; but her parents, con- 
sidering her too young to form a connection with 
him, placed her as a kind of companion with a lady 
in Warwickshire. In her eighteenth year, however, 
she was married to Mr. Siddons, with their consent; 
and the newly-married pair acted together at Chel- 
tenham. The renown Mrs. Siddons here acquire^] 
induced the manager of Drury Lane to offer her an 
engagement, which she accepted. Her appearance 
there failed to make any strong impression, though 
she was favourably received, and having offended 
Garrick, by inadvertently in an important scene 
causing him to act with his back to the audience, 
he never forgave her, and she was not re-engaged. 
After this she acted successively at Birmingham, 
Manchester, York, and Bath, increasing her repu- 
tation to such a degree that she was again engam 
at Drury Lane. Ihe re-appearance of Mrs. md- 
dons in London took place on the lOtb of October, 
1782, in the character of Isal)ella in the Fatal Mar- 
riage. Her success was complete. The public wart 
astonished by her powers, and she was univer- 
sally acknowledged to be the first tragic actress of 
the English stage. She subsetjuently visited Dub- 
lin and Edinbui^h with equal applause. In 1784 
some calumnies circulated against her with respect 
to her conduct towards cei^n of her follow-per- 
formers occasioned her to meet w ith an unkind recep- 
tion from a Ijondon audience, and affected her so 
much that she resolved to retire from the stage; but 
the calumnies were speedily refuted and her resolu- 
tion was given up. For thirty years she continued 
to astonish and enchant the lovers of the drama^ 
and having acquired an ample fortune, she took her 
leave of the stage in 1812, Mfore an audience which 
melted into tears on the occasion. She, however, 
performed in 1816 for the benefit of her brother 
Mr. Charles Kemble, and a few nights in Edin- 
burgh to assist her daughter-in-law. Her greatest 
characters are well known to have been Catharine 
in Henry YIII., and Lady Macbeth, in which she 
manifestiki a dignity and sensibility rarely equalled. 
She died June 8th, 1881. Mrs. Siddons, unequalled 
as a tragic actress, and the ornament ci the social 
circle in which she moved, was also of an unblem- 
ished reputation, and enjoyed the reimect of all who 
knew her. See Campbell’s Life of Mjts. Siddons. 

SIDEREAL SYSTEM, the system d stars. The 
sun with its system is considered a member of the side- 
real qrstem in the same sense as the earth with its 
moon, and Saturn with its satrilites, are considered 
members of the solar system. 

The c on sti t u t ion of the sidereal system is aot 
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known, and none of the theories which have b^n 
put forward can be regarded as more than tentative 
efforts to account for the few known facts. The 
whole subject is beset with difficulties which would 
appear to be insurmountable if the history of all 
science were not a history of difficulties surmounted. 
In connection with this subject it is felt, first, that 
the time during which accurate star observations 
have been mode has been too short to allow of our 
coming to reliable conclusions as to the proper mo- 
tions of the stars; second, that the moat powerful 
teleHcofieH yet made fall very far short of the powers 
necessary; and, third, our longest base-line (the 
distance between two opposite points of the earth's 
orbit) is too short to admit of our obtaining even 
approximate estimates of the distances of the stars. 
Some have considered that the stars are near in 
proportion to their brightness ; but while it is pro- 
bable that the bright stars, as a rule, are nearest to 
us, it is certain that a vast number of telescopic stars 
owe their dimness to smallness and not to distance. 
Halley noticed that Sirius, Aldebaran, and Arcturus 
do not appear in the positions assigned to them by 
Ptolemy ; and thus attention was drawn to the fact 
that the stars, including our sun, are not fixed. 
Different astronomers have attempted to get a notion 
of the direction of the proper motion of the sun. 
In 1783 and again in 1805 Sir William Herschel, 
by the examination of the proper motions of a 
small number of stars, concluded that the sun is 
moving towards a point in the constellation Her- 
cules. Many later olwervers have proved Herschel’s 
result to be substantially accurate, but the objective 
of the sun’s journey is now placed in the border- 
land of Hercules and Lyra. Sir W. Herschel 
adopted a system of star gauging in order to form 
an idea of the figure of the sidereal system. He 
imagined that on the whole the stars are evenly 
scattered over the system, and that, in looking 
through them with a telescope, stars will be most 
numerous where the line of vision has to pene- 
trate the greatest depth of star-occuined space. By 
this method he arrived at a general view of the plan 
of the sidereal system, but later in life he aban- 
doned the assumption of uniform distribution. Many 
others since Hersehel’s time have tried to formulate 
a general scheme of the starry universe. Argelander 
thought the central sun of the universe was in the 
constellation Perseus, and Madler mode Alcyone, 
situated in a region of slow movements, the supreme 
seat of universal gravitation. In more recent times R. 
A. Proctor has shed light upon this difficult question. 
In particular, he showed that several star groups 
which at first seem disconnected are in reality moving 
together. Sir William Huggins’s researches by means 
of telespectroscopy on the motions of stars in the line 
of sight are of the utmost value in this connection. 

SIDEREAL TIME, time measured by the appa- 
rent motion of the stars. A sidereal day is the time 
from the passage of a star across the meridian till 
its next passage. If the stars are supposed to be 
absolutely fixed and at an infinite distance, a sidereal 
day is exactly the period of the revolution of the 
earth on its axis ; the effects of the motions of the 
stars and the motion of the earth in its orbit are 
insensible. A sidereal day is the most constant unit 
of time which we possess ; but it appears that it is 
inclosing in duration very slowly. The length of 
a sidereal day is 23 hours 56 minutes 4*092 seconds. 
A sidereal year is the exact period of the revolution 
of the earth round the sun. Suppose the centre of 
the sun, the centre of the earth, and a fixed star in 
one straight line, after the lap^ of a sidereal year 
they are again in the same straight line. There are 
866*2568612 sidereal days in a sidereal year. 


SIDL AW HILLS, a low mountain range in Scot- 
land, which, commencing with the Hill of Kinnoul, 
on the left bank of the Tay near Perth, stretches 
B.N.E. into Forfarshire, in which stand the loftiest 
summits, namely, Craigowl (1493 feet) and Auchter- 
j house Hill (1399 feet). One of the lower peaks is 
the Dunsinane Hill of Shakspere’s Macbeth. The 
average height of the range is below 1000 feet. The 
eastern slopes are covered with corn-fields and rich 
pastures, on the west is the valley of Strathmore. 
Geologically, the range consists of igneous rocks of 
lower Old Red Sandstone age, with some intrusive 
maases of basalt. 

8IDMOUTH, a market-town and watering-place 
of England, on the south coast of Devonshire, 15 
miles K.8.K. of Exeter, situated in a finely-sheltered 
vale, at the mouth of the Sid. It has hotels, boarding- 
houses, and other appendages of a fashionable sea- 
side resort. Queen Victoria lived here with her 
parents in the first year of her life, and her father, 
the Duke of Kent, died here in 1820. A stained 
glass window in memory of him was presented to 
the ancient Perpendicular church (rebuilt 1860) by 
the late queen in 1866. Besides other churches 
there is a convent, a market-house, a mechanics’ 
hall, a manor hall, a cottage hospital, &c. Pop. 
(1891), 3758; (1901), 4201. 

SIDNEY, Algernon, second son of the Earl of 
Leicester by the daughter of the Earl of Northum- 
berland, was bom in 1622. He was educated under 
the inspection of his father, whom he accompanied 
in his embassies to Denmark and France. He was 
also early trained to a military life, and served with 
some distinction along with his brother. Viscount 
Lisle, during the Irish rebellion. In 1643 both 
brothers returned to England and joined the parlia- 
mentary forces. In 1645 Algernon was promoted 
by Fairfax to the colonelcy of a regiment of horse, 
and in 1646 he was made lieutenant-general of the 
horse in Ireland and governor of Dublin. In the 
following year he returned to England, and after 
receiving the tlianks of Parliament for his services 
was made governor of Dover. In 1649 he acted as 
one of the judges at the trial of Charles I., though 
he was neither present when sentence was pro- 
nounced, nor signed the warrant for the execution. 
It appears, however, that he vindicated that mea- 
sure, it being reported that he declared it to be ‘the 
justest and bravest action that ever was done in 
England or anywhere else.’ During the government 
both of the Protector and his son Richard he lived 
in retirement at Penshurst, where he is supposed to 
have composed his celebrated Discourses on Govern- 
ment. When the return of the Long Parliament, 
in May, 1659, gave expectations of the establish- 
ment of a republic he assumed a public character, 
and was nominated one of the council of state. He 
was soon after appointed a commissioner to mediate 
a j)eace between Denmark and Sweden, and while 
engaged in this embassy the Restoration took place. 
Conscious of the offence he had given the royal 
party, he refused to return, and remained an exile 
for seventeen years. At length, in 1677, the in- 
fluence of his friends procured his pardon and per- 
mission to return to England. His republican spirit, 
however, was still untamed, and he entered upon 
various schemes for the overthrow of the monarchy 
and the establishment of a republic. It appears also, 
from the papers of Barillon, ^e French ambassador, 
that he solicited aid for the carrying out of his schemes 
from France, and his name occurs among those who 
received pecuniary assistance from that court. In the 
Rvehouse Plot he is named as one of a council of six 
who were to organize an insurrection in conjunction 
with the Scottish malcontents. It was, howeveiv for 
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his ■opposed shsre in the iobordinate conspiracy for oooorred as he was being b<niieoif the field fllnstnUtai 
assas^atix^ the king that he was arrerted, with his character. It is thus recorded by Lord Brooke^ 
Lord Willi^ Russel (see Russel, William) and his biographer: — 'In which sad pron^ passing 
others. After the sacrifice of the latter he was tried, along by &e rest of the army where nis onde the 
as the next most obnoxious person, for high treason, general was, and being thirsty with excess of bleed* 
before Chief-justice Jeffreys, November 21, 1683. mg, he called for some drinl^ which was presently 
"I'here was no direct evidence against him except brought him; but as he was putting the botUe to his 
that of the vile Lord Howard of Escrick, while the mouth he saw a poor soldier carried along, who had 
law for high treason required two witnesses. To eaten his last at the same feast, ghastly casting up 
supply this deficiency pa[>ers alleged to be his were his eyes at the bottle. Wiich Sir Philip perceiving, 
{>r^uced, and were received as evidence against took it from his head before he drank, and delivers 
him. On this imperfect evidence, and in spite of it to the poor man with these words: ‘Thy necessity 
his spirited defence, he was declared guilty, and is greater than mine.* ’ He was carried to Amheiin, 
condemned to death. Sidney was executed on where he expired, October 17. His body was carried 
Tower Hill, December 7, 1678, and suffered with to England, and after lying several days in state 
all the finnness and constancy belonging to his char- was buried in Old St. Paul’s Cathedral So univer- 
acter. ‘ The manifest iniquity of his sentence,’ says sally was he esteemed that a general mourning for 
Hallam, ‘as well as the nigh courage he displayed him was observed throughout the whole country, 
throughout the hist scenes of his life, have inspired He was panegyrized by his contemporaries, and the 
a sort of enthusiasm for his name wliich neither universities issued three volumes of elegies on hJs 
what we know of his story, nor the opinion of his death. His works, besides the Arcadia, consist ol 
contemiwraries, seems altogether to warrant.’ Burnet the Defence of Poesy; Astrophel and Stella; a col- 
speaks of him as of extraonlinary courage, steady lection entitled Songs and Sonnets; and other poetical 
even to obstinacy, impatient of contradiction, and a pieces. I'he Defence was republished in 1752 (12mo) 
decided enemy to monarchy and church government, and in 1831 (Boston), and a complete edition of his 
His Discourses on Government were first printed works appeared in throe vols. 8vo (Loudon, 1725). 
in 1698, and reprinted in 1740 and 1751 in folio, and His Miscellaneous Works, with a Life by W. Gray 
in 1772 in quarto, at the exjvense of Thomas Hollis, (one vol. 8vo), appeared at Oxford (1829). The woric 
Esejuire, with the trial letters prefixed. l*hey con- by which Sir PhiUf> Sidney is principally known is 
tain much historical information, and are composed his Arcadia, which is one of the earliest specimans 
with clearness, acuteness, and force. of the grave or heroic romance. It is a mixture of 

SIDNEY, Sir Phimp, an ingenious writer and prose and verse, the latter exhibiting various attempts 
accomplished statesman in the reign of Queen Eliza- to naturalize tlie measures of Roman j>oetry. See 
beth, was the son of Sir Henry Sidney of Penshurst, the Life of Sidney by Sir Fulk Gnuulle, and the 
in Kent, where he was bom November 29, 1554. biography by 11. R.. Fox lU)urne (1862; new edition, 
After studying at Christchurch, Oxford, and Trinity 1891, in series of Heroes of the Nations). 

College, Cambridge, he set off on his travels at the SIDNEY SUSSEX COiJiEGE, Cambridge, wm 
age of eighteen, visited France, Hungary, and Italy, founded in 1594 by l^ady Frances Sidney, oountass* 
and, returaing through Germany and Flanders, dowivger of Sussex, aunt to Sir Philip Sidney. There 
arri''ed in England in 1575. He Ixicame a favourite are tim fellowKhips, twenty -foiur scholarships, and a 
with the queen, who in 1576 sent him on an embassy number of exhibitions. The soholarships vary In 
to Gennany. Having had a <}uarrel with the Earl value from £30 to £60 a year. The college wii 
of Oxford, in conBe(][ueuc6 of a dispute at a tourna- erected on the site of an ancient Franciscan convent, 
ment, her majesty intorjssied her authority to prevent It consists of two courts much defaced by modem 
a duel from taking place. Sidney, displeasea at the alterations. Oliver Cromwell and Thomas Fuller 
issue of the affair, retired to Wilton in Wiltshire, were members of this college. There are eight bene* 
1580, and amused himself with the composition of fices in the patronage of the college, 
his celebrated pastoral romance Arcadia. In 1583 SIDON, or ZiDON (Hebrew, ‘Fishing’ or ‘Fish- 
he married Frances, daughter of Sir Francis Wal- town’), an ancient and wealthy city of Pheenioia, sit- 
singham, having previously met with a severe dis- uated on the eastern coast of the Mediterranean Se% 
appointment in the marriage of Lady Penelope on a plain scarcely 2 miles wide, l>etween Lebanon 
Devereux, the ‘ Stella’ of his poems, and the ‘ Philo- and the sea, about 20 miles north of Tyre. Its great 
clea’ of the Arcadia, to whom he was deeply attached, antiquity may 1^ inferred from the ethnological 
The prince-palatine being invested with the order of assertion that Zidon was the first-born of Canaui; 
the Garter in 1583, Sidney was appointed bis proxy, and that it was more ancient than Tyre appears 
when he received the honour of knighthood. In probable from the circumstance that Tyre is not 
1585 he projected, in concert with Sir Francis mentioned in the Pentateuch at all, while Zidon ii 
Drake, an expedition against the Spaniards in Ame- referred to in terms that give it the pre-eminence 
rica, and he had gone to Plymouth to embark on tbe among Phoenician cities; and, moreover, the tenn 
undertaking, when an express mandate from the Sidonians is sometimes used, both by scriptural and 
queen recalled him to court. Her influence also was classical writers, as synonymous with Phoenidani. 
exerted to prevent him from being elected King of Sidon was built on tbe northern slo[>e of a small pro- 
Poland, ‘ refusing,* as Camden says, ‘ to further his montory that runs out into the water a few hunored 
advancement out of fear that she should lose the yards towards the south-west, and formed what 
jewel of her times.* He was subsequently appointed j Strabo calls ‘a fine naturally-formed harbour.* Many 
governor of Flushing, and generd of the cavalry massive substructures are yet to be seen. The fidai 
under his uncle Dudley, earl of Leicester, who com- around are very fertile and beautiful, watered, as 
manded the forces sent to assist tbe Dutch against probably in early times^ with numerous channels oat 
the Spaniards. September 22, 1586, being at the 
head of a detachment of the English troops, he fell 
in with a convoy of the enemy marching towards 
Zntphen. An engagement took place, in which his 
party gained the victory, dearly purchased with the 
me ii their commander, who received a shot in his 
thigh, which shattered ^e bone. An incident that 


from tbe 'streams of Lebanon. Ihe artistic pro- 
dnets of Sidon were famous at an early period. 
Allusion is made in the Homeric poems to 'the 
richly embroidered robes* of Sidonian manufactnre. 
and to ‘ the most beautiful cup on the whole earth,* 
the work ol the ‘ ingenious Sidonians.* ^don was 
also famons for its manufactures of glassy linen, 
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mirpla dye, end perfmnei. In oommerolal enteiprise 
it occupied a distinguished position, imd its ships 
were renowned all over the world. Sidon had its 
own king, like the other Phoenician cities, and 
although it was one of the places assigned by Joshua 
to the Israelites, it never really belonged to them. At 
one time Sidon was subject to Tyre, but it took the 
opportunity afforded by the inroad of the Assyrian 
Snalmanezer to revolt. In the Persian period it 
was great and populous, but rebelled against Arta- 
xerxesOcbus, and though at first successful, was finally 
so sore pressed that in their desperation 40,000 per- 
sons, shutting themselves up with their wives and 
children, set fire to their dwellings, and perished. 
The city, however, was speedily rebuilt, and i^ain 
flourished. Their detestation of the Persians led 
the Sidonians to open their gates to Alexander the 
Great after the battle of Issue in 333 B.O., and their 
fleet helped them against Tyre. Sidon then passed 
through several fluctuations of fortune, and was 
again great and powerful in Homan times. During 
the Crusades it was taken by Baldwin in 1111, and 
retaken by Saladin in 1187. In 1291 it finally fell 
into the hands of the Moslem. In the seventeenth 
and eighteenth centuries it was a seat of French 
commerce. Sidon, now called Saida, has still a 
population of about 10,000, but is a place of little 
importance. A number of sarcophagi, valuable for 
their artistic features, have recently been discovered 
here. 

SIEBENBt^RGEN. See Transylvania. 

SIEBENGEBIEGE (German ‘ Seven Mountains’), 
a small mountain range on the riglit bank of the 
Rhine, near the town of Konigswinter, not far from 
Bonn, consisting of basalt, granite, porphyry, and 
sandstona Seven mountains tower above the rest, 
of which the Drachenfels, close to the Rhine, and 
presenting a splendid view from the river, is the 
most beautiful, and the Oelberg, 1520 feet high, the 
highest. On all of them are rums of ancient castles. 

SIEGE, the surrounding or investment of a forti- 
fied place by an army with a view to its capture. 
The taking of a fortified place may be attempted | 
(1) by surprise, in case the defenders should be off 
their guard, or treachery should enable the assailants 
to enter the fortress by means of secret or unguarded 
passages; (2) by a sudden onset, usually connected 
with an assAult and scaling of the walls (escalade^ 
If the place should not be strongly garrisoned or not 
in a proper state of defence, or if the assailants have 
no time to lose, or are possessed of strength and 
means sufficient for carrying their point at once ; (3) 
by blockade out of gun-shot (see Blookade); (4) by 
a siege, properly so called. In a regular siege the 
fortress is gradually approached by passages and 
advanced works, which cover the besiegers from the 
enemy’s fire. The fortress is first blockaded, so as to 
out off all intercourse from without, the l^ieging 
force encamping just beyond reach of the enemies' 
guns ; it is then important to examine more closely 
the nature of the fortifications, and, if possible, the 
weakest parts of the place, in order to mark out a 
proper plan of atta^; after this the cannon, 
together with the necessary ammunition and imple- 
ments for the siege-works, are brought forward; 
and the other requisites (fascines, gabions, &;o.) are 
prepared. Tlie engineer who directs the operations 
must accurately calculate his time, the resistance to 
be expected, as well as the means at his disposal, 
and form his plan of attack accordingly. If any 
detached works are situated before the fortress, their 
capture becomes necessary to admit the opening of 
the trenches or sunken ways for the attack of the 
main fortress. In order to get over the intervening 
ground with the least possiUe risk of being out up 


by the enemies' fire^ a series of trenches la formed in 
the direction of the fortress ; but that these may not 
be enfiladed by the fire of the place attacked, they 
must proceed & a zigzag form. For the protection of 
the workers against a sortie, trenches called paraUd$, 
because they run in a direction parallel or nearly so 
to the front or portion of the fortress assailed, are 
dug at intervafs, and troops located in them. 
Operations commence with the construction of the 
first parallel after the line of it has been duly traced. 
The distance from the covered way at which ground 
should be broken for this trench must vary with the 
character of the enemies’ fire, increasing as that is 
more deadly. From 600 to 1000 yards has been 
most usual, but in some recent sieges ground has 
been broken at a much greater distance than this. 
This parallel usually extends either way some dis- 
tance beyond the fronts attacked, and terminates at 
each extremity in a redoubt if no natural obstacle, 
such as a river or morass, renders such imneoessary. 
For the method of digging the trenches see the article 
Sap. When the first parallel is finished, enfilading 
batteries are erected in front of it, and then the 
zigzags are proceeded with until they approach near 
enough to render a second parallel necessary. At 
intervals in the progress of the zigzags short spurs 
of trench are cut, so as to allow the admission of a 
small body of troops for the protection of the workers. 
The besieged, by sallies and counter operations of 
every kind, strive to drive off the assailants, and to 
destroy their work ; while the besiegers make efforts 
to establish themselves more and more securely, to 
raise batteries, and then, by means of trenches and 
advanced parallels to approach the fortress, while the 
artillery is kept constantly playing from the batteries 
on the garrison as well as the works and guns of the 
besieged. From the last parallel, which approaches 
very near the ditch or moat of the fortress, the be- 
siegers prepare to cross this, and endeavour to make 
breaches. Here likewise mining operations (see 
Mine) are carried on whenever they are found ad- 
visable, the mines of the besiegers being most proba- 
bly met by the counter-mines of the besieged. The 
moat is crossed by the double sap, or covered 
passages of a similar kind, and should it be filled 
with water, on rafts, bridges, &c. When at last 
the breaches are practicable, the garrison and their 
artillery impaired, then follows the storming or scal- 
ing of the walls. The besieging force should gener- 
ally be four times the strength of the garrison. 

SIEGEN, a town of Prussia, province of West- 
phalia^ government of Amsberg, on the Sieg. It 
has two Protestant and a Roman Catholic church, 
areal-gymnasium, school of mining, &c.; manufac- 
tures of cotton and linen goods, leather, soap, paper, 
articles in iron and steel, Ac. In the vicinity are 
iron-mines and smelting furnaces. Pop. (1900), 
22 , 111 . 

SIEMENS, Sib Charles William, the celebrated 
inventor, was bom at Leuthe, Hanover, 4th April, 
1823. He was educated at the gymnasium at LtibWik, 
the polytechnic school at Magdeburg, and at the 
University of Gottingen. At the age of nineteen 
he became a pupil in the engine works of Count 
Stolberg. A year later he virited England for the 
purpose of introducing a method of electro-gilding, 
the joint invention of his brother Werner and himself. 
In the same year the brothers invented a differential 
governor for steam-engines, and in 1844, C. W. 
Siemens amn went to England to patent this in- 
vention. From that time he settled in England, 
of which he became a naturalized subject in 1859. 
Among the many other inventions with which he^ in 
combination with his brothers, must be credited, are 
the regenerating gas furnace for metalluigioal pur- 
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poses, the process of making steel and iron direct 
from the ore (which has revolutionized the steel and 
iron trades), improvements in the manufacture and 
laying of tde^ph lines, the world-famous electric- 
lighting machmes, &c. The honours he received for 
his inventions and discoveries were numerous: we 
can only mention the degree of D.O.L. conferred by 
Oxford University in 1869, and the honour of knight- 
hood bestowed in April, 1888. He died on the 19th 
Nov., 1883. 

SIENA, or SiKNNA (anciently, Sena Julia), a city 
of Central Italy, on the spurs of two hiUs which rise 
from the borders of a barren and dreary tract on the 
southern frontiers of Tuscany, 29 miles south of 
Florence. Its lofty site, and the fine avenue of trees 
by which it is approached, give it at a distance a 
very pleasing appearance; but the streets are irregular 
and narrow, many of them being mere lanes, often 
so steep as to be almost inaccessible by carriages. It 
is nearly of a triangular shape, is surrounded by 
walls with gates, of which several are well deserving 
of notice, and is defended by a strong citadel situated 
at its north-western side. The most remarkable 
buildings and establishments are a Gothic cathedral, 
with a curious facade inlaid with black, red, and 
w’hite marble, and covered over with sculptures and 
decorations; several other churches, many of them 
imposing structures, and almost all rich in works of 
art; the Palazzo Pubblico, now occupied as public 
offices, courts of law, &c., and finely situated in the 
Piazza di Vittorio Emanuele, a large open space sloped 
like an ancient theatre for public games ; palaces in 
great numlier, and in almost every variety of simple 
and compound Gothic; the university, of very early 
date, once celebrated, but now greatly decayed ; the 
public library, containing 50,000 volumes and alwve 
6000 MSS., many of them of great rarity and value; 
the Hospital of Santa Maria della Scala, one of the 
most ancient in Europe, and containing 300 beds; 
the lunatic asylum; and various other benevolent 
institutions. The manufactures are not of much 
importance; the trade is chiefly in com and fine 
marble. Siena is the see of an archbishop, the seat 
of civil and criminal courts, and possesses academies 
and societies for literature, science, and art. Its 
foundation is of very ancient date, as attested by 
its Etruscan walls, of which portions are still visible; 
but its chief interest is derived from the important 
position which it occupied among the early Italian 
republics. It is said to have then had 150,000 
inhabitants and reputedly sent large armies from 
its gates. It has given birth to a great number of 
remarkable individuals, and furnish^ no fewer than 
seven popes. Pop. (1901), 28,678. 

SIERRA (Spanish, ‘a saw’), a term applied in 
Spain and Sptmish -peopled countries to a ridge of 
mountains. 

SIERRA LEONE, a British colonial territory in 
Western Africa, consisting of a colojjy proper and a 
much more extensive protectorate, llie colony con- 
sists of the peninsula of Sierra Leone (containing the 
capital, Freetown), about 25 miles long and 12 miles 
broad, of Sherbro Island and a few ifuets, and of all 
the coast strip between French Guinea and Liberia; 
total area, about 3000 square miles. The protectorate 
extends inland so as to have French Guinea on the 
north, Liberia on the east and south-east; area, about 
30,000 square miles. The surface near the shore, 
though sometimes rocky, is generally flat, but in the 
interior are many hills and mountains, varying in 
height from 500 to 3000 feet. Some parts are low 
and swampy ; most parts are well watered. The 
soil, of which only a comparatively small portion is 
under regular cultivation, is very fertile, growing 
excellent crops of rice, Indian-corn, yams, pkntains, 


I pumpkins, and cassava. Many of the West India 
products have been introduced; and sugar, Coff^ 
indigo, ginger, and cotton thrive welL The fruits 
include the baobab, cocoa-nut, banana, pine-apple, 
orange, lime, guava, papaw, pomegnma^ Ac. llie 
forests are extensive, and the trees in them are often 
so magnificent as to be converted into canoes capable 
of containing 100 men. The principal live stodc are 
pigs and goats. Poultry also, particularly guinea- 
fowls, are very abundant. The fisheries both on the 
coast and in the rivers are productive. The chief 
industrial establishments are those in which the 
palm-oil is extracted and prepared. Boat-building 
is also carried on to some extent, native cloth is 
woven, and leather is dressed on a small scale. 
The trade is carried on chiefly with Great Britain. 
The total value of imports for the year 1900 was 
£558,271; of exports, £862,741. The total tonnage 
of vessels enter^ and cleared for the same year was 
1,290,933 tons, of which 994,828 were British. The 
principal articles of import are cottons, wines and 
spirits, tobacco, apparel, haberdashery, flour, salt, 
Ac.; of exports, palm-kernels, kola-nuts, gum copal, 
ginger, l^eiinisecd, Ac. The total revenue in 1901 
was £192,188, and the expenditure amounted to 
about £173,500. The strongest religious bodies ore 
the Church of England and the Wesleyan Method- 
ists. The number of white inhabitants is only 
al3out 350. Education is denominational, but is 
assisted by state aid. There are some 80 elementary 
schools, the number of pupils on the rolls being over 
8000. Tliere is a college at Furah Bay for the 
education of a native ministry, supported by the 
Church Missionary Society and affiliated to Durham 
University; secondary schools for boys and for girls 
at Freetown, a technical school, Ac. Sierra Leone 
appears to have been discovered by the Portuguese 
in 1463; but it first became a British colony in 1787. 
Soon after, a company was formed with the humane 
intention of making it a home for free negroes, and 
proving by their means that colonial products could 
tx; raised without slave-labour. In 1800 a ^ant of 
the fieninsula was made to the company, but in 1807 
the company ceded all their rights to the crown. 
Since then the position of Sierra Leone has varied 
at different times. Its affairs are now administered 
by a governor and an executive council of several 
official members, with a legislative council. One 
great olistacle to its prosperity is the deadly nature 
of its climate, particularly to Europeans; but its 
progress, though slow, has been steady. The natives 
can live in comfort with little exertion. Freetown 
(pop. 25,000) is now a fortified coaling station and 
centre of trade. A railway runs inland for some 
distance. Pop. in 1891, 74,835; in 1901, 76,655; 
with protectorate, about 1,000,000. 

SIERRA MORENA, a range of hills in Spain, 
stretching from north-east to south-west about 880 
miles, and forming one of the principal systems of 
mountains in the peninsula. It separates the upper 
portions of the basins of the Guadiana on the north 
and of the Guadalquivir on the south, attaining in 
its highest point to 5500 feet above sea-leveL It 
abounds in copper, zinc, quicksilver, iron, Ac. 

SIERRA NEVADA (Spanish ‘Snowy Range*), 
a chain of mountains in Spain, the most elevated 
range in the Peninsula, which derives its name from 
the perpetual snow that covers its loftiest summits. 
It extends through Granada and Andalusia, from 
west to east, and terminates on the shores of the 
Mediterranean in several promontories, of which 
that of Gibraltar is the most remarkable. The 
highest peaks are those of Mulahacen, which has an 
elevation of about 11,678 feet; and Veleta^ 11,878 
feet. See Gbanada. 
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SIEERA NEVADA, a mountain range in the 
Dnited States of America^ which takes its origin in 
California about lat. 34" n., Ion. 117" w., and after 
running north-westwards bends north, and forms the 
eastern boundary of the state. Among its most re- 
markable features are several grand volcanic peaks, 
which reach high into the region of perpetual snow, 
one of them reaching the height of 15,000 feet above 
the sea. The loftier peaks are of course destitute 
of vegetation, but both the plateaux from which they 
rise and their lower slopes are generally covered with 
magnificent forests. In various parts of this range 
are formd iminense de{)osit8 of gold quartz. The 
rivers San Joac|uin, Sacramento, and other smaller 
streams have their source here. 

SIEVES, Emmanuel Joseph, better known as 
the Abb^ Siey^s, was bom at Erdjus in 1748, and 
being destined for the church pursued his studies at 
the University of Poiis. At the commencement of 
the revolution he took an active part as a member 
of the clerical body in furthering its progress, and 
when the important question as to the mode in 
which the three estates were to vote was discussed 
Sieyljs published three pamphlets, which, by the 
ability with which they advocated the popular view, 
brought him into very general and favourable notice. 
Though he seldom came forward as a speaker he soon 
acquired the greatest influence in the national assem- 
bly. With him originated the idea of a new geo- 
graphical division of France into departments, arron- 
dissements, and communes, lie also took an active 
part in the fonnation of the new constitution, and 
was in 1791 member for the department of the Seine, 
but declined the honour offered him when the elec- 
toral assembly pro{K)Hud to make him constitutional 
bishop of the capital. In 1792 he was deputy for 
the department of the Sarthe; but now aware of the 
personal danger attached to active participation in 
public measures, kept aloof, and generally contented 
himself with merely recording his vote. During the 
Reign of Terror he withdrew into the country, and 
when afterwards asked what he had done for his 
oountiy- at that fearful period simply answered, * I 
lived,’ deeming the preservation of life, in the cir- 
cumstances, no small achievement. On the down- 
fall of Robespierre he returned to the convention 
and took an active part in public measures, more 
especially foreign affairs, conducting several impor- 
tant negotiations with other states. In 1797 he nar- 
rowly escaped assassination from the Abb^ Poulle, 
who, entering his room, discharged a pistol at him, 
and shattered his hand. In 1798 he went on a mis- 
sion to Berlin, and succeeded in securing the neutra- 
lity of Prussia. On his return in 1799 he succeeded 
Rewbell as a member of the directory, and shortly 
after succeeded in displacing three of his colleagues, 
so as to obtain a majority favourable to his views. 
He afterwards, with the assistance of Pouched, closed 
the Jacobin Club. Hiis measure made him very 
obnoxious to the extreme republican party, and under 
the conviction that faction was now to be kept down 
only by force he began to look out for a military 
leader. He thought of several, but fixed at last on 
Bonaparte as a fit associate for his designs. The 
revolution of the 18th Brumaire was the result; but 
Siey^ who hoped he had only obtained a coadjutor, 
soon learned that he had subjected himnelf to a 
master. In the differences which ensued he foimd 
bis speculations completely overmatched by Bona- 

r e's practical energy, and accordingly terminated 
political career. He did not, however, retire 
unrewarded, but proved that the simplicity and dis- 
interestedness of which he bad boasted were more 
nominal than real, by obtaining, along with the title 
of count, grants of lands and other property to ^e 


value of at least £50,000. He was eiJled at the 
restoration, but returned on the July revolution of 
1830, and died at Paris in 1836. 

SIGHT, Defects of. One of the most common 
defects of sight is ikorttighUdneM or myopia (Greek, 
mud, *I dose,* and Hhe eye’), a def^ in which 
objects are seen distinctly ody at a range within 
that belonging to perfect vision. The range for nor- 
mal vision is usually from 16 to 20 inches, and a 
person who cannot see an object distinctly beyond 

10 inches may be regarded as shortsighted. In some 
the degree of shortsightedness is so great that they 
must regard the object at a distance of 1 or 2 inches 
only from the eye. The immediate cause of myopia 
is the convergence of the rays transmitted from an 
object at the ordinary distance of vision into a focus 
in front of the retina and at a greater or less distance 
from it, whence they proceed in a divergent state to 
the back of the eye, and then form confused nebulous 
spots in place of well-defined points. By bringing 
the object sufficiently near to the eye the rays con- 
verge u|)on the retina, and distinct vision ensues. 
By the use of a concave lens, which gives increased 
divergence to the pencils of light that enter the eye, 
the overpowerful refraction of the eye is compensated 
for, and the rays being carried with a just conver- 
gence to the retina, distant objects are seen with dis- 
tinctness. The reason that the focus falls short of 
the retina in shortsighted persons is that either the 
cornea or the crystalline lens is too convex, or the 
humours of the eye generally are too dense or too 
abundant. It is a popular mistake to suppose that 
advancing age cures myopia: too frequently the 
reverse of this is true, and the defect progressively 
increases instead of diminishing. According to Don- 
ders (On the Accommodation and Refraction of the 
Eye, London, 1864) if it continues progressive Hhe 
eye will soon, with troublesome symptoms, become 
less available, and not unfrequently at the age of 
fifty or sixty, if nut much earlier, the power of vision 
is irrevocably lost.’ The persons most subject to 
myopia are students and literary men, and in general 
those whose occupation requires the eye to be held 
very near their work. The use of a single eye-glass 
should be carefully avoided, as it may result in a 
permanent injury to one or both eyes; and when 
glasses are necessary it is always safest to consult an 
oculist in selecting them . — LongsiylU or presbyopia 
(preshuSf old) is the opposite defect from short^ht, 
objects being seen distinctly only at a range beyond 
that belonging to i^erfect vision. The lenses in this 
case are deficient in refracting ()Ower, and unable to 
converge the rays within the limits of the eye-oham- 
ber, the image being therefore formed behind the 
eye. Presbyopia usually comes on with advandng 
age, but young people are sometimes afflicted with 
it. This defect can be remedied by the interposition 
of a convex lens, which gives to the pencils of rays 
so much convergence at their entrance into the eye 
as is necessary to assist the imperfect action of the 
lenses and produce perfect convergence on the retina. 
Both defects are illustrated at Optics, PL I., figs. 

11 and 12. — Douhle-vmon is when, os in some cases of 
squinting, each eye sees things separately ; or it ma^ 
result from muscular paralysis. — Night-Uindness or 
hemeralopia is a peculiar defect by which a person 
becomes suddenly and entirely blind when night 
comes on, though he can see perfectly well in the 
daytime. See Night-blindness. See also Coloub- 

BLINDNESS. 

SIGILLARIA, a genus of fossil plants found in 
great abundance in ^e coal measures. The plant 
occurs in the form of oompreesed stems attaining a 
height of 40 to 50 feet, and a breadth of 5 feet lie 
stem is seldom found preserved so as to show any 



81G18MUND-8IGISMUND DL 


119 


itracture or even its cylindrical form; it generallj 
oocnra as a double layer of coal, showing on the 
outer surfaces longitudinal furrows due to the 
arrangement of the leaves on the stem, and at regular 
intervals the scars produced by the bMes of the leaf- 
stalks. The roots are found preserved in the s^e 
wMch forms the floor of all coal seams; they were 
originally supposed to be distinct plants, and have 
received the generic name of Stigmaria. No foliage 
of any kind has been found connected with the truii. 
Some suppose Sigillarias to be allied to Tree-fenis, 
others to Conifera). King says that if in imagination 
we delineate a channelled stem of any height Mween 
12 and 100 feet, crowned with a pendant fem-like 
folii^ furnished with wide-spreading fibrilled roots, 
and^ growing in some densely-wood^ swamp of an 
ancient Mississippi, we i^ill then have formed a 
tolerably close restoration of a Sigillaria growing in 
its true habitat. 

SIGISMUND, German emperor from 1411-37, 
non of the P^mperor Charles I V., was bom in 1368, 
and on his father’s death in 1378 obtained the Mar- 
graviate of Urandenburg, the {xissession of which had 
ijeen secuntd to him hy an arrangement made at 
I’rague with his brother Wenceslaus. By his mar- 
riage with Mary, the daughter and heiress of Louis 
the Great of Poland and Hungary, ho became heir- 
apparent to the throne of those countries; but on 
Louis’s death in 1383 the Poles elected Hedwig, 
Mary’s sister, as queen, while in Hungary, where 
Mary’s mother had obtained the regency, the govern- I 
ment was seized in 1385 by Charles of Durazzo. On j 
his murder Mary was acknowledged que^n, and in 
1387 Sigismund was crowned king of Hungary. The | 
refusal of the waywodes of Walachia to acknowledge ; 
his authority involved him in a war with I'urkcy. 1 
The campaign proved disastrous, 'rhuugh supported | 
by the German princes and the P>ench knights 
Sigismund was defeated by Bajazet at Nicopolis in 
1396, and obliged to flee into Greece. At a later 
()eriod, on his return to Hungary, where his wife 
had meanwliile died, the nation rose against him, 
made him prisoner in 1401, and gave the throne U) 
Ijadislaus of Naples. Sigismund succeeded in escap- 
ing, and raised a powerful force, with which he 
reduced Hungary to subjection. His brother Weu- 
ceslaus was in 1400 elected German em{)eror, and 
liad received Kupert of the Palatinate for his suc- 
cessor. On the death of the latter in 1410 Sigis- 
mund and Jobst of Moravia became couifietitora 
for the imperial throne, and obtained an eciual 
number of votes. Jobst, however, having died in 
1411, the other votes were given to Sigismund, who 
was crowned at Aix-la-Chapelle in 1414. One of his 
flrst efforts was to put an end to the schism which 
had broken out in the church by the claims of com- 
peting popes, and by the diffusion of the doctrines of 
.fohn Huss, and with this view he took an important 
lead in the Council of Constance, which was opened 
in 1414. Luring its proceedings he disgraced him- 
self by allowing Huss, to whom he had granted , 
letters of safe conduct, to be put to death. He had ' 
afterwards cause bitterly to repent of his treachery. ! 
On the death of Wenceslaus in 1419 the Hussites | 
refused to acknowledge his succession to the King- 
dom of Bohemia^ and it was not till 1431, when be 
signed the compact with the Council of Basel, that | 
their opposition was withdrawn. The same year he | 
prooeedi^ to Milan, where he was crowned emperor. : 
His coronation was repeated at Borne in 1433, and { 
he was now in possession both of the im})erial crown | 
and the crown of four kingdoms. He did not live | 
long to enjoy them, but died at Znaim in 1437. 
With him the Luxemboz^ dynssty became extinct 
SIGISMUND L, sumamed the Ortat, King ci 


Poland, 1506-48, bom in 1467, was the youngest son 
of King Casimir IV., and obtained from his brothers 
the Dnohies of Glogau and Oppeln in 1499, shortly 
after he had been named Duke of Lithuania. In 
1506 he succeeded his brother Alexander on the 
throne of Poland. The people had great expecta- 
tions from him, and he in a great measure fulfilled 
them by endeavouring to reign in peace, and to pro- 
mote the weal of his subjects by wise economy and 
internal vigour, though the war with the Russians, 
who were brought forward by the Lithuanian prince 
Michael Glinsld, gave him employment throughout 
his whole reign. The signal defeat which the Rus- 
sians sustained at Orsza, on the Dnieper (14th July, 
1508), did not prevent Glinski from taking Smolensk 
in 1514, and handing it over to the Russians, who 
continued to retain possession of it even after a 
second great defeat at Orsza (8th September, 1514). 
The peace of Poland was also disturbed by inroads 
of the Tartars, and of the Walachians under their 
hospodar Bogdan. With Sigismund's assent, his 
sister’s son, the lost grandmaster Albrecht, became 
heritable Duke of Prussia. On the other hand Poland 
was increased by the addition of Masovia. By his 
mildness and wise toleration the Reformation soon 
spread in Poland, and Protestantism became the 
prevailing religion both in Grand Poland and Polish 
Prussia. By the advice of the Eiiq>eror Maxi' 
milian I., with whom he had in 1.515, along with his 
brother Ladislaus of Hungary, a conference at Vienna, 
and formed a friendly alliance, SigismiiiKl, after the 
dealh of his excellent wife Barbara Za}K)lilca, marrie<l 
a daughter of the waywude of Transylvania by Bont 
Sforza of Milan, the daughter of John Galeazxa 
This marriage was the cause of many misfortunes ta 
Polanci iTie unprincipled and avaricious Italian 
soon secured for herself an influence in the govern- 
ment, sold the public offices, and at last placed the 
selfish IMotr Kmita at the head of the tnlministration. 
In this way the king, during the lost years of his 
government, lust the love of his subjta^ts. He died 
at Cracow in 1548, and was buried tliere. He was 
possessed of great bodily and mental vigour, and 
proved himself a wise and good prince, and a zealous 
patron of learning. Under him the golden age of 
ancient INdish literature begins. 

SIGISMUND II., Auouhtus, King of Poland, 
1548-72, son of the former, bom in 1520, was ap- 
pointed king in 1529, in the lifetime of his father, 



up in luxury and effeminacy that she might bo able 
I to continue her influence during the government of 
her sou; but his natural talent soon shook off those 
fetters, and even as regent he displayed a vigour 
and finuuess which kept his factious nobility in sub- 
jection. Soon after his accession he made public 
, the marriage which he had privately made with 
; Barbara R^ziwill, and which the diet, instigated 
by Bona, sought to dissolve. When by the revival 
of ancient laws be proceeded firmly in curtailing the 
powers of the nobility they endeavoured to depose 
him, and Buna herself, alarmed at the consequences 
of her misconduct, sought to avoid the storm by 
getting Barbara crowned at Cracow in 1550. llie 
latter, however, died, probably of poison, in 1551, 
and ^na, universally hated, finally quitted Poland 
with immense treasures for Italy, where she was 
poisoned by her paramour in 1557. Under Sigis- 
mund the Reformation made great progress in Pohmd. 
Numerous senators, landed proprietors, bishops, 
clergy exchanged the Romish faith for Protestant- 
ism. In 1563 he gave toleration to the different 
religious parties, and in 1572, at the diet of Warsaw, 
proclaimed universal religious freedom. The same 
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year he died at Kn 3 rB 2 yii, and with him the Jagellon 
race became extinct 

SIGISMUND IIIm King of Poland and Sweden, 
bom in 1666, only son of John III., king of Sweden, 
and of the Polish princess Oatharina, a sister of 
Augustus Sigismund II. When, by the extinction 
of the Jagellons in Poland, the prospwt of succeed- 
ing to the Polish crown opened to him, his father 
caused him to be brought up as a Roman Catholic 
and instructed in the Polish tongue. After the 
death of Stephen Bathori he was invited, in 1587, to 
become king of Poland, and having sworn the Paeta 
Convents was crowned at Cracow. The Poles were 
mreatly disappointed in this last offshoot of the 
Jagellons. He was proud, self-willed, intent only 
on his own interest, without intellect or vigour. His 
principal aim was the extension of the Roman faith 
in Poland, and only a veiy few magnates had public 
access to the sovereign, who had hedged himself 
round by Jesuits. On the death of his father, John 
III., in 1592, he set out with reluctance to Sweden 
to take possession of the throne to which he had 
succeeded, and was crowned in 1594. On his return 
to Poland he was obliged to leave Sweden under the 
regency of his uncle, who was aspiring to be its 
sovereign, and ultimately reigned over it as Charles 
IX. Sigismund’s refusal to give up the crown of 
which he was thus deprived involved Poland in a 
disastrous war with Sweden, which lasted for sixty 
years. The dissatisfaction of the Poles with Sigis- 
mund's government was extreme, but was kept in 
check Zamoyski, who, having assisted him in 
originally obtaining the kingdom, had ever after- 
wards continued to be his firm supporter. But on 
Zamoyski’s death insurrection broke out in several 
quarters, and more especially in Cracow, where the 
waywode Zebiydowski took the field agmnst him at 
the head of 100,000 men. Want of unanimity among 
the rebels enabled Sigismund to put down this in- 
surrection, but the discontent of his subjects was still 
general, and manifested itself particularly by stormy 
discussions at the diets. Impelled by his bigoted 
attachment to Roman Catholicism, he endeavoured 
to put down every other form of religion by excluding 
all persons of any other communion from offices of 
honour; by placing education entirely in the hands 
of the Jesuits, under whom true science and litera- | 
ture rapidly sank ; and even by resorting to more 
active forms of persecution, and pulling down p^at 
numbers of Protestant churches. He died at War- 
saw in 1632. 

SIGNALLING is the communication of messages | 
by means of audible or visible signs to distances 
gmter than can be reached by the human voice. | 
^e most perfect means of doing so consists in the 
use of electricity, but until the recent invention of 
wireless telegraphy the use of electricity required 
a more or less fixed connection between the place 
signalled from and the place signalled to. Fla^ of 
various shapes and colours, cones, bolls, drums, 
movable arms or semaphores (as in railways), blasts 
of sound, flashes of light, and other signalling 
media have been adopted for different purposes. 
Signalling at sea according to the international 
code is mainly effected by fiags, either singly or in 
groups, interpreted in accordance with the code- 
Dook. The present system is of gradual growth 
out of the earlier ones devised by Sir Home Popham 
(1803), Captain Marryat (1817), and others. The 
old international code intr(^uced in 1857 was super- 
seded by a new one in 1902. The latter was pre- 
pai^ by a committee appointed by the Board of 
Trade, and took its final shape after foreign govern- 
ments had been consulted. The new code differs 
from the old one mainly in having a complete flag 


idphabet, and in the substitution of three -flag 
signals for all the four-flag signals of the 1857 code, 
except in the names of places and of shipia The 
twenty-seven flags used in the code comprise the 
* code ^g * or ^answering pennant ’, hoisted before a 
code sig!^ is given and as a sign that a signal has 
been understood; five pennants, denoting the letters 
0 — G; two burgees, denoting A and B; and nine- 
teen square fla^ representing the other letters of 
the alphabet. Some of the alphabetic fla^ have 
special meanings when hoisted alone; thus, 0 means 
Yes; D, No. From the twenty-seven flags (using 
only one set) not less than 702 separate two-flag 
signals can be made, and to the mreater number of 
these a definite meaning is atta^ed in the code: 
thus, A over B means * Abandon the vessel as fast 
as possible * ; code flag over S, * I want a pilot *. 
The number of three -flag combinations possible 
with the alphabetic flags is 15,600, thus affording 
scope for an immense variety of signals of all degrees 
of importance. PCJ, for instance, means * You will 
find neat difficulty in getting through the ice at 
— ’, the place being indicated by a following geogra- 
phical signal. The code flag above two alpm^tic 
flags gives latitudes and longitudes; under two 
flags, numbers. As already stated, in the new code 
four-flag signals are not u^ for general purposes. 
They may be used, however, in spelling words 
alphabetically; and as there is now a complete 
alphabet of flags, any word may be spelt in this way, 
but the code signals, having their own special con- 
ventional significations (all given in the code-book), 
are a means of more rapid communication. There 
are never more than four flags hoisted at once. 
When, owing to distance or the state of the atmos- 
phere, the colours of flags cannot be made out, a 
system of distant signals must be resorted to. 
There are three B 3 n 8 tems of these in the code-book, so 
constructed that any one can be interpreted in terms 
of the elements of another, and all three in terms of 
the flag code. These systems in vol ve respecti vely the 
use of (1) cones, balls, and drums; (2) balls, square 
flags, pennants, and whefts; and (3) a fixed semaphore. 
A square flag is equivalent to a cone point upwards, 
a pennant to a cone point downwards, and a wheft 
or tied flag to a drum. The positions of the sema- 
phore arm, numbered 1, 2, 3 on the opposite side 
from the indicator, and 4 on the same side as the in- 
dicator, represent the shapes of the first two systems. 
The code signals in all these systems denote things or 
meanings rather than words, and thus they can be 
interpreted by ships of all nations. For some pur- 

r 3S what is called the movable semaphore may 
used, and the arms of this semaphore may be 
represented by flags waved by a man standing in 
a conspicuous place. In this case, however, the 
French have a different alphabetic code from the 
British. The Morse telegraphic code of dots and 
dashes may be used in signalling not only by the 
electric telegraph, but also in several other ways. 
The dot and the dash may be indicated by blasts of 
sound or flashes of light of about one second and 
three seconds duration respectively, but the exces- 
sive use of such signals is liable to lead to con- 
fusion. The movements of a hand flag, such as is 
used in place of the movable semaphore, may also 
be adapted to the Morse code. In an appendix 
to the International Code - Book particulare are 
given regarding sound signals to be made during 
fog, mist, falling snow, or heavy rain-storms on the 
whistle or siren and fog-horn (see Foo-bionals) ; 
sound signals to be used by vessels in sight of one 
another; and distress signals, made by means of 

S ns, explosives, fog-sij^als, flames, rockets, &c. 
fferent nations have dmerent q^tems of meteoro- 
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logical signala, the inoet elaborate being that of 
the United States. For military porpo^ the 
field telegraph is extensively used, but the h^eliograph 
(see Hm osTAT ) is also in regular use. 

SIONATU^, in mnsio, the sharps or flats placed 
after the daf at the beginning of the staff; al^ the 
two or more figures placed over one another in the 
form of a fraction, or other sign employed to incUcate 
the time or rhythm of the j^eoe. Sm Muaio — Kx- 
anmles v. vii and xii 

SIGNATUKE, among printers, a number or letter 
placed on the first page of each ^eet of a book, to 
distinguish the sheets and serve as a guide to the 
binder. Figures are now mostly employed for sig- 
natures, but formerly letters were used, and when 
the number of sheets exceeded the letters of the 
alphabet, these were repeated with a figure attached, 
as 2 A, 2 B, 8 A, Instead of 2 A, 2 B, &c., the 
old printers used A a, B b, &c. Hence arose such 
expressions as *a book of two alphabets.’ The posi- 
tion of the signature is generally at the right-hand 
side of the bottom of the page. 

SIGNET, in England, one of the royal seals, used 
in sealing private letters and all such grants as pass 
the sovereign's hand by bill signed. It is always in 
the custody of the secretary of state for the home 
department In Scotland the signet is the seal by 
which the royal letters and writs for the purpose of 
justice are now authenticated. The princiiml class of 
agents or attorneys in Scotland are called writers to 
the signet, or clerks to the signet from their having 
been, it is said, originally clerks m the office of the 
secretary of state, by whom writs passing the signet 
were prepared. The duty of writers to the signet 
now is to prepare the warrants of charters of land 
flowing from the crown, to sign all summonses for 
citing (parties to appear in the CJourt of Session, and 
almost all diligences of the law for affecting the per- 
son or estate of a debtor. They had at one time the 
exclusive privilege of acting as agents or attorneys in 
conducting causes before the C^urt of Session. 

SIGNING, SEALING, and DELIVERY of a 
deed, in English law, is the mode of executing a deed. 
The most important acts are, however, the sealing 
and delivery, siraature not being indispensable, at 
least in certun deeds. The use of the seal in authen- 
ticating deeds, still retained in England, has been 
given up in Scotland, where simple subs^ption is 
sufficient. See Deed. 

SIGN-MANUAL, Rotal, the signature of the 
sovereign at the tops of bills or grants or letters 
patent, which are then signed with the privy signet 
or great seal, as the case may be, to complete their 
validity. There are some grants which pass through 
certain offices, as the admii^ty or treasuxy, under toe 
sign-manual only. The sign-manual consists of the 
initial letter of the sovereira’s name, with the letter 
R (for rex or regina) added 

SIGNORELLI, Luoa (called also, from his birth- 
place, Luoa da Cobtona), a celebrated Italian 
painter, was bom about 1440, and studied first under 
Matteo da Siena, and then under Pietro della Fran- 
cesca. He began to distinguish himself about 1472, 
and painted t^ 1512, or perhaps later. He holds an 
important place in the history of art as the first who 
applied anatomical knowledge to painting, and thus 
became the precursor of Michael Angelo. Signorelli 
jMiinted in the Sistine chapel, at .^zso, Cittk di 
Gastello, Cortona, Perugia, and Volterra; but bis 
greatest works are the magziificent frescoes in the 
chapel of the Madonna di Sim Brizio in the cathedral 
of Orvieto. The series comprises the History of 
Antichrist, the Resurrection cl the Dead, Hell and- 
Paradise. It was commenced by Fra Axigelioo about 
1 447, and finished by Signori between 1499 and 


I 1504. These frescoes were studied by Canova, and 
I by Michael Angelo^ who did not disdain to copy some 
of tiie figures tot his Last Judgment Among his 
I other works the most worthy of mention are the 
Madonna Enthroned, the altar-piece of St Onofrio in 
the cathedral of Perugia; the Adoratira of the Ma^ 
now in the Louvre; the Annunciation, and a Ma- 
donna, at Volterra. Signorelli was a man of high 
character, and attained municipal as well as artistic 
honours. He spent his last years in retirement at 
Arezzo, where he died about 1 625. 

SIGNS, Astbonomioal. See Symbols (Abtbono- 
mioal). 

SIGNS, Mathbuatioal, symbols which indicate 
mathematical processes and conditions, a + b, a -bf 
by ax bf and a ~ 5 read a plus 5, a minus 6, a 
divid^ by 5, a multiplied by 5, and the difference 
between a and 5; a > 5, a < 6, a = 6, a 5, and a h 6 
read a greater than 6 , a less than 6 , a equal to 5, a 
approximately equal to 5, and a identical with 5; 
J' is the sign of integration; denotes then ot t^e* 
fore^ and *.* denotes tince or because! y/a^ J^a 
represent the square root, the cube root, and the nth 
root of a. 

SIGOURNEY, Mbs., whose maiden name was 
Lydia Huntley, an American authoress, was bora at 
Norwich, Connecticut, 1st September, 1791. She 
received a good education. She showed considerable 
facility in rhyme at an early age, and many of her 
pieces were published in the periodicals of the day. 
For some time before her marria^ with Mr. SiTOur- 
ney in 1819, she had been engaged in teaching schools 
for young ladies. In 1815 she published a volume 
entitled Moral Pieces in Prose and Verse, which was 
quickly followed by other works, most of which 
enjoy^ great popularity. Among her principal 
poems are: Traits of the Aborigines of America, 
Zinzendorf, The Western Home, and Pocahontas. 
Her prose works are mainly biographical, historical, 
didatic, and epistolary. In 1840 she visited Europe, 
and in 1842 gave some reminiscences of her visit in 
a volume entitled Pleasant Memories of Pleasant 
Lands. She died at Hartford, Connecticut, 1 1th 
June, 1865. 

SIGUENZA, a town in Spain, in the province of 
Guadalajara, built in the form of an amphitheatre, 
on the side of a hill above the valley of the Henares, 
72 miles north-west of Madrid. It is a place of con- 
siderable antiquity, and has a fine Gothic cathedral, a 
court-house in a laige square adorned by a beautiful 
fountain, and surrounded by colonnades; a college 
and other schools, civil and military hospital, barracks, 
Pop. (1887), 4980. 

SIGURD, or Sioubdb, in northern mvthology, 
the hero of the Volsunga Saga, on which the Nibel- 
un^pnlied is based. According to the legend of the 
Vf^ungs, Sigurd (the Siegfried of the Nibelungenlied) 
is the posthumous son of Sigmund, son of Volsung, a 
descendant of Odin; is bora in the palace of Hialprek, 
king of Denmark, and mws up into a manhood as 
majestic as that of Phoelms. With his good sword 
Gram, which had once been wielded by Odin, he 
slays the dragon Fafnir, and obtains the golden 
treasure which it guarded; bv eating the monster’s 
heart he is endowed wilh a deep wisdom which 
enables him to tmderstand the sonn of the birds. 
Riding off with his spoil he strikes tmrough a lonely 
heath, in the midst of which is a volume tk flame, 
surrounding a house in which a fair maiden Bren- 
hyldr (Brunhild in the Nibelungenlied), ^ughter of 
Atli, lay asleep, never to be wakened until there 
came a hero brave enough to ride through the fierce 
flame. Signid enters and wakes up Brenhyldr, to 
whom he p%hts his troth, and then rides to the 
palace of Giuki the Niflung, who wishes Sigurd to 
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marry hia daughter Gudnm (Ohrfemhild). 6udran*f 
mother gives Sigurd a potion which causes him to 
forget Brenhyldr, and he marries Gudrum Her 
brother Gunnar (Gunther), having determined to 
many Brenhyldr, tries vainly to ride through the 
flames, and so his mother by her magic arts made 
Sigurdr change shapes and arms with Gunnar, and 
so rescue Brenhyldr. On the bridal bed Sigurd 
places his sword between himself and Brenhyldr, and 
the following morning he resumes his shape, and 
hands her over to Gunnar. No sooner is this done 
than the jmwer of the elixir passes oif, and he sees 
when too late that he has betrayed his first love. 
After the laf)se of years Brenhyl^ is told that she 
was rescued from the flames by Sigurd, and not by 
Gunnar as she thought; and her love for the hero 
gives way to wrath and thoughts of vengeance. She 
urges Gunnar and his brothers to slay him, but as 
they had already taken an oath not to hurt him they 
refuse. They, however, incite their half-brother to 
do the deed, and Sigurd is killed as he lay sleeping. 
The death of the hero revives all the love of Bren- 
hyldr, and lying down by his side with the sword 
Gram between them, she dies broken-hearted on his 
funeral pile. A close correspondence can be traced 
between this legend and the myths of Greece, and 
the brilliant life and early death of Sigurd reproduces 
with a certain degree of exactness the chief features 
in the myths of Apollo, Hercules, Achilles, Ulysses, 
and other heroes. 

SIHON. See Sir-Daria. 

SIKHS, or Sktkhs (from a Sanskrit word mean- 
ing ‘disciple’), a religious sect in Hindustan which 
professes the purest Deism. It is chiefly distinguished 
from the Hindus by worshipping one only and invis- 
ible God. It was founded by the estimable Nanak 
Shah, of the caste of Kshatriyas and the Hindu tribe 
of the Vedis, who was bom A.D. 1469, in the village 
of Talwandi (now the town of Kajapur), in the pro- 
vince of Lahore. Nanak was early converted to 
monotheism, and after extensive travels through Hin- 
dustan, Persia, and Arabia, having visited Medina 
and Mecca, he became acquainted with the system 
of the Sufi, and adopted their doctrines. He read 
particularly the works of a Mohammedan named 
Kabik, belonging to this sect, who enjoined in all his 
writings univei^ philanthropy, and particularly 
religious toleration. Nanak now renounced all worldly 
business, and consecrated his life to the purest devo- 
tion. He entertained the idea of effecting a union 
between the Hindus and Mohammedans, by intro- 
ducing simplicity of faith and purity of morals. 
Hence he treated both religions with respect, laboured 
to remove only w'hat was superfluous and dissonant, 
and to lead the people to a practical religion, to a 
pure worship of God, and love to mankind. Thus 
he used to say, ‘ Hundreds of thousands of Moham- 
meds, millions of Brahmas and Vishnus,aud hundreds 
of thousands of llamas, stand before the throne of 
the Almighty, and they all die. God alone is im- 
mortal. He only is a good Hindu who is just, and 
a good Mohammedan whose life is pure.’ Nanak 
died about 1540, at Kirtipur, where he lies buried on 
the banks of the Kavi lienee Kirtipur is deemed a 
(tacred place by the Sikhs, and a relic of Nanak’s dress 
is preserved in his temple there, which is shown to pil- 
grims. The ennobling religion established byNaimk, 
and the benevolence of his doctrines, corres]X)nded to 
the purity of his whole life. Far from deceiving his 
adherents with pretended miracles, he replied when 
importuned to perform a miracle, ‘I have nothing 
worth showing. A holy teacher has no defence but 
the purity of his doctrines. The world may alter, 
but the Creator is unchangeable.’ As a governor 
•nd juriest he exercised during his life a spiritual 


and temporal dominion over his disciples. At hie 
death he transferred the power to a favourite dis- 
ciple named Lehana^ whom he had himself initiated 
into his doctrines, and dressed in the sacred garb 
of a fakir. Of his successors in the government of 
the Sikhs, Arjun-mal gave stability to the religion, 
and unity to its professors, by collecting the writinga 
of Nanal^ and publishing them with his own explana- 
tions in the Adi Granth, the first sacred book of the 
sect. By this time the Sikhs had entirely rejected 
the authority of both the Koran and the Vedas, and 
so aroused the enmity of the Mohammedans as well 
as the Brahmans. Arjun-mal was thrown into prison, 
where he died. Eager to avenge bis father’s death, 
Har Govind, the son and successor of Arjun-mal, 
transformed the Sikhs fn>m peaceful believers into 
valiant warriors; and under his reign, and that of hia 
posterity, a bloody contest was maintained between 
them and the Mohammedans. Govind Sinh, or Singh, 
the tenth head of the Sikhs from Nanak, was Sie 
real founder of the Sikh state. He abolished the 
Hindu distinction of castes, and gave equal rights 
to the lowest SQdra and the highest Brahman. 
This procured him great accessions to the numbers 
of his disciples, whom he excited to seek for hap- 
piness in this and the future world by destroy- 
ing the tyrannical Mohammedans. From this time, 
in consequence of their heroic conduct during the 
protracted contest with their oppressors, Govind 
Sinh’s followers received the title of Sinhs or lions, 
which before had been confined to the Kajputs, as 
the first military order among the Hindus, ^is 
ruler, equally great as a soldier and a lawgiver, wrote 
the Dasema Padshah ke Granth, or the book of the 
tenth prince (so called because he was the tenth 
‘ teacher’ or guru of the Sikhs from Nanak). Besides 
treating of religious subjects it contained also the 
history of the author’s exploits. It is r^arded by 
the sect with the same veneration as the £li Granth 
of Arjun-mal. Govind Sinh directed the Sikhs, in 
order to distinguish thorn for ever from Mohamme- 
dans and Hindus, to wear a blue dress, to let their 
hair grow, and to be always armed. To make his 
religious institutions more stable he founded a reli- 
gious order, the akoHia (immortals), and assigned the 
members of it a honga (monastery) by the sacred foun- 
tain at Emoilser, on the income of which they were 
supported. To these akalU he committed the care of 
converting and initiating new Sikhs, and in their hands 
still rests the supreme direction of all the religious 
affairs. Govind Sinh, who died in 17o8, was the last 
head of the Sikhs; for a prophecy limited the number 
of the rulers to ten, and as he was the tenth ruler after 
Nanak he said to his friends on his death-bed, * I 
commit the state to God, who never dies.’ Hence 
the Sikhs suppose that they are under the peculiar 
care of the Deity. After the death of Govind Sinh 
the Sikhs gradually yielded to the superior power of 
the Mohammedans; and even Ban(^ one of their 
most heroic leaders, after a fearful struggle, was 
taken prisoner in the fort of Lagab, with nil his fol- 
lowers, sent to Delhi, and put to death with the most 
barbarous tortures. To exterminate at length the 
hated sect a price was set upon their heads by the 
Mohammedan government, and every adherent of it 
who could be taken was put to death. But they 
suffered with the greatest firmness the pains of mar- 
tyrdom, often courting rather than fleeing from them. 
Nothing could induce them to renounce their faith; 
and a Mohammedan writer has stated that no Sikh 
was taken on the pilgrimage to Amritsar (the holy 
place of the Sikhs) who ever abjured his religion to 
save his Ufe. A very small number of the Sikha 
escaped to inaocessible mountains, and faithfully 
preserved the doctrines of their fathers, and an inex- 
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ting^habla hatrea towards their perseoators. After 
Nadir Shah’s return to Persia they ventured to 
leave the mountains; and taking advantage of the 
confusion into which Nadir’s expedition had plunged 
Hindustan, they subdued all Lahore. In course of 
^e the Sikhs became broken up into a number of 
independent communities, each governed by a sirdar ^ 
and between these almost incessant hostilities were 
carried on. One of these sirdars, Maha- Singh, acquired 
a preponderating influence among the rest, and after 
his death in 1792 his son Kunjeet Singh succeeded 
in establishing himself as despotic ruler of the Sikhs, 
with the title of Maharajah. His capital was La- 
hore, and the territory over which he ruled received 
the same name. The territory of the Sikhs, in its 
fnllest extent, reached from 30® to beyond 34® N., 
comprehending the whole Panjab, part of Multan, 
and most of we country between the Jamna and 
Satlej, or the north-west comer of Hindustan; total 
area, 69,000 square miles. Runjeet Singh died in 
1889, and his dominions immediately fell into con- 
fusion. After a series of outbreaks, palace revolu- 
tions, and crimes, a widow of his succeeded in secur- 
ing the supreme power to her son DhuUp Singh, a 
minor. In 1845 the Sikh forces took the field against 
the British, and having crossed the Satlej, attacked 
the latter, who were commanded by Sir Hugh Gough, 
Dec. 18, at MudkL Here they were repulsed, and 
again being defeated three days after at Ferozeshah 
in a battle lasting two days (21-22 Dec.) had to re- 
cross on the 27th. Jan. 20, 1846, the Sikhs having 
again crossed the Satlej, were attacked by Sir H. 
Smith near Aliwal, and after a severe contest routed. 
On the 10th February another great battle was 
fought at Sobraon, which resulted in the defeat of the 
Sikhs. The British were commanded by Sir Hugh 
Gough. Feb. 20, the Maliarajah of Lahore, having 
made his submission, was conducted to his capital by 
the British. March 20, a treaty was signed, by 
which the citadel and city remained in our possession. 
Soon thereafter the maharajah died, leaving a boy 
seven years old to succeed him. In 1848 the pro- 
vince of Multan revolted, and the insurgents, under 
the dewan Moolraj, murdered two British commis- 
siouers. As this was considered but the first signs of 
a general outbreak a small force of native and Euro- 
t)ean troo])S, under IJeuteuant Edwards, 8up(H)rted 
by a body of friendly Sikhs under the Rajah of 
Bhawalpur, w'as despatched to attack the insurgents. 
Edwards came up with the anuy of Moolraj strongly 
posted on the s^t hills of Nunar on June 18, and 
after a severe struggle defeated it. Both armies 
having received reinforcements, another battle was 
fought with the like result on July 1, at Suddusam, 
and Moolraj was driven into Multan. This place 
was immediately laid siege to, and was on the point 
of being stormed when the defection of 5900 auxil- 
liary Sikhs, under Shere Singh, com{>elled the British 
to retreat. The siege was, however, resumed on 
December 17, and the place taken on January 22, 
1849. Meanwhile an insurrection in Hazareh, under 
Chuttur Singh, father of Shere Singh, after a slight 
check, assumed large dimensions, and threatened to 
become still more formidable in consequence of the 
alliance he had formed with the Afghans. It was 
now impossible to doubt that the Sikhs as a nation 
had resolved on a decisive struggle, and the British 
commander-in-chief. Lord Goug^ advanced with an 
army against Shere Singh, who was concentrating 
his forces in the vicinity of Ramnagar, on the left 
hank of the Chenab. After some severe fighting, 
which lasted for several days, the Sikhs were driven 
from this strong position (8d Dec. 1848), but their 
strength yet remained unbroken. Gough again came 
Tsp with them at Chillianwalla^ ISth Jan. 1849, but 


attacking them in too great haste received a severe 
check, ^e two armies, now both reinforced, again 
came into collision on the 2l8t February at Gujerat^ 
where the power of Shere Singh and his allies was 
completely broken. On the 29th March the Gover- 
nor-general of India proclaimed that the Sikh 
dominion was at an end, and that the Panjab had 
been annexed to the British Empire in India. 

The bulk of the Sikhs are of Jftt origin, and would 
therefore, acconling to some authorities, be descended 
from the ancient Getse. Intermingled with the true 
Sikhs are a numljer of other Hindus and a consider- 
able number of Mohammedans. Physically the Sikhs 
are highly endowed, being finely formed, and pos- 
sessed of greet powers of endurance, as well as 
courage. The Sikh population of India was stated 
at 1,907,836 in 1891, of whom 1,870,000 were in the 
Pan jab alone. 

Sl-KIANG, or West River, China, by far the 
most im|K)rtant of the streams which unite to form 
the Canton River. It was thoroughly explored up 
to the eastern frontiers of C^uangseti by a British gun- 
boat Btjuadron, and was found to be navigable for 
vessels drawing 12 feet 76 miles from the sea. It 
is also called the Blue River, from the remarkable 
purity and clearness (^f its waters. By it are con- 
veyed the sugar-canes that grow in the vicinity, as 
well as the rafts of timlwr fn)m the forests of Quang- 
see to the markets of Canton. 

SIKINO (ancient, Sikinos)^ an island of the Cyc- 
lades, in the Grecian Archipelago, l)otween Nio and 
Polycandro; greatest length, north-east to south- 
west, 10 miles; breadth, about 8 miles. It has a 
lofty and often mountainous surface, but the soil is 
fertile. The staple product is excellent wine. Its 
chief town, of same name, is perched on a giddy 
precipice overhanging the sea. 

SIKKIM, a rajahship under British protection, 
in North Hindustan, bounded on the north by I’ibet, 
east by Bhutan, south by the plains of Bengal, and 
west by Ne{)at)l; greatest length, north to south, 
80 miles; breadth, 60 miles; area, 1670 square miles. 
It fonns a southern section of the Him;llaya, and 
consists of a series of mountain ranges, which, rising 
abruptly from the plains 6000 to 10,000 feet, increase 
as they [)roceed north till they rise in Kanchinjinga 
to 28,156 feet. The mountains are separated by 
precipitous ravines and narrow valleys, each occupied 
by a mountain torrent. The largest river is the 
Teesta, which, like the rest of the drainage, belongs 
to the basin of the Ganges. ^J'he strata consist 
chiefly of granite, strangely contorted gneiss, mica 
and chlorite slate, porphyry, and sandstone. The 
climate is remarkable for its humidity, and where 
lowest is very unhealthy; but at 4000 feet, above 
which all the villages are built, is salubrious. The 
vegetation is very luxuriant, most of the mountains 
being clothed with magnificent forests. Large cinchona 
plantations have been made by the British. The soil 
raises good crr>ps of millet, maize, and rice. The 
aboriginal inhalntants are I^epchas, with marked 
Mongolian features and a language radically Tibetan. 
Tliey live chiefly on rice, but delight in all kinds of 
animal fwxL Pop. (1891b •’10,458. 

SILENE, a genus of plants belonging to the 
natural order Caryopbyllace». It has a tubular, 
naked, five -toothed calyx; five notched or bifid 
petals, which are usually crowned in the throat with 
five bifid scales; ten stamens; three styles; capsule 
three-celled, six -toothed, and many-si^ed. The 
species are in general herbaceous, many annual, very 
few shrubby. Their stems are leafy, jointeo, 
branched, and frequently glutinous below each joint. 
The calyx and leaf -stalks are also frequently visoons, 
hence the popular name Catch-fly, applied to many 
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of the ipeoiei. Some of them give off e deUdons 
■oent, etpedellj at night The greateit proportion 
of the numeroni ipedee which make up thia genua 
inhabit the aouth ox Europe and the north of Amoa. 
Moaa Campion or Stemleaa Catohfly (S,^ araidu) ia 
found on nearly all the Scotch mountains, and on 
the highest hills of Devon and Cumberlaiid. Ito 
dowers are of a beautiful purple colour, and it is 
one of the greatest omamenta of our Alpine flora. 
Bladder Campion (S. inflata) is a common plant 
throughout Europe, and abounds in almost eveiy 
held and wayside in Britain. It has a branched 
stem abK)ut 1 foot high, ovate-lanoeolate bluish-green 
leaves, panicles of wMte flowers, and an inflated 
calyx with a beautiful net-work of veins. The culti- 
vation of this plant has been recommended on account 
of the edible properties of the young shoots, which 
may be used like asparagus. 

oILENUS, the constant companion of Bacchus. 
He educated Bacchus, and instructed him in the 
sciences. He loved the inspiring beverage of his 
pupil’s invention so well that he was generally 
intoxicated. A whole race of Sileni sprang from 
him. They are represented with a curly beard, a 
low forehead, and a bald head. Silenus is known 
from the rest by the cantharus or bottle which he 
bears. He is often also distinguished from the other 
Sileni by being mounted on an ass, or by his accom- 
panying Bacchus, and is frequently repmented 
nolding the infant Bacchus in his arms. He some- 
times ^so i^pears treading out grapes, and covered 
with hair. In the latter case a caricature is intended. 

SILESIA (in German, SchUtien), formerly a 
duchy belonging to Bohemia, now divided politically 
between Prussia and Austria, and geographically into 
Upper and Lower Silesia. Tbe Prussian province of 
Silesia (15,556 square miles; pop. 4,668,857) borders 
on Posen and Poland to the east, on the Austrian ter- 
ritories to the south, and on Saxony and Brandenburg 
to the west and north. The southern part of the pro- 
vince is mountainous, being intersected by different 
ridges of the Sudetic chain. Towards Brandenburg 
and Posen it is level, but in part marshy and sandy, 
although throughout adapted to tillage. The principi^ 
river is the Oder, navigable as far south as Katilrar. 
The soil of Silesia is fertile, yielding com of all sorts, 
fruits, and tolerable wines. The mountainous parts 
are covered with wood, or afford good pasturage and 
meadow land. Flax is raised in large quantities, 
and affords an important article of manufacture and 
trade; and madder, hemp, hops, and tobacco are 
among the productions of the province. The wool 
of Silesia is of the best sort produced in Prussia. 
Amcng the mineral productions are iron, copper, 
lead, some silver, sulphur, coal, vitriol, Ac., and there 
are mineral waters in several places. Linen is the 
principal article of manufacture. Cotton and woollen 
goods and leather are also manufactured to a great 
extent. Silesia is divided into three ^governments — 
Breslau, Liegnitz, and Oppeln. The mhabitants are 
chiefly Lutherans and Catholics in nearly equal pro- 
portions, with some Cidvinists, Hussites, Hermhut- 
ters, Jews, Ac. There is a university in Breslau, the 
capital of the province, with two theological facul- 
ties, one for Catholics and the other for Protestants, 
and numerous gymnasia, or high schools, in the large 
towns. 

Siletia was inhabited at the beginning of the 
Christian era by the Lygii and QiuulL who, along 
with the o^er Gennanic tril)es, pushed westwards 
about^ the sixth century, leaving tnis province to be 
occupied by the Slavs. It formed part of tiie Slavic 
kingdom of Moravia, was afterwai^ joined to Bo- 
hemia, and in the beginning of the tenth century 
was annexed to Poland. Itbecame independent in 


1168, and was at first governed by a triumvirate of 
dukes of the royal house of Piast These pxinosn^ 
to repeople the territory which had been wasted by 
sanguinary civil wars, encouraged the settlement <s 
German colonies, especially in Lower Silesia. The 
numerous descendants of these three dukes divided 
and subdivided the paternal dominions to such an 
extent that at the beginning of the fourteenth cen- 
tury seventeen independent dukes reigned in Silesia 
at one time, and n^ed the country by the feuds 
they kept up against each other. In order to escape 
the grasp of Poland it acknowledged the soveretoty 
of the Bohemian kings. In 1537 the Duke of Oeg- 
nitz, one of the numerous petty rulers, entered into 
an agreement of mutual succession wi^ the Elector 
of Brandenburg on the extinction of either line, and 
on the other ducal lines becoming extinct their pos- 
sessions fell to Liegnitz or to Bohemia, or lapsea to 
the Emperor of Germany. In 1675 the ducal line 
of Liegnitz died out, and the emperor, refusing to 
recognize the agreement of 1587, took possession of 
the territories of Liegnitz, Brieg, and Wohlau, as a 
lapsed fief of Bohemia. In 1740 Frederick IL of 
Prussia laid claim to certain portions of Silesia, and 
took possession of the province; and in 1763, at the 
close of the Seven Years’ war, Silesia was finally 
ceded to Prussia. 

Austrian Silesia consists of the southern part of 
the old Silesian duchy, which was left to Austria by 
the Peace of Hubertsburg in 1763. It was divided 
into the circles of Teschen and Troppau, and attached 
to the Moravian guhernium of Briinn; but by the 
constitution of 1849 was erected into a separate 
crown land, and divided into seven districts. Pop. 
680,529 ; area, 1988 square miles. It is mountain- 
ous, and although the soil is not in all parts favour- 
able, it is rendered productive by the industry of the 
inhabitants, who are also extensively engaged r* 
linen, cotton, and woollen manufactures. 

SILHET, or Stlhbt, a town of Hindustan, in 
Assam, capital of a district of the same name, on 
the right bank of the Surmah, 270 miles north-east 
of Calcutta. It is pleasantly situated on a slight 
elevation, accessible m the wet season only by boats. 
The houses of the Europeans are built on hillocks, 
surrounded b^ fine sprea^g oaks. The chief articles 
of trade are lime ana a long sedge used for thatching. 
Pop. 16,846. — The dUtrict, area 5440 square miles, 
consists of broad flat valleys, annually submerged, 
and ranges of hills, which, in the north, rise into 
mountains. Amoi^ these many remarkable fossils 
have been found, ^e Surmah receives most of the 
drainage. Coal has been found, and chunam (a kind 
of fine lime) exists in beds apparently inexhaustible. 
The principal crop of the low grounds is rice; in the 
higher districts cotton and sugar are product to a 
limited extent; fruit is abundant, partic^arly oranges 
and limes, and tea is successfully cultivated. Pop. 
(1891), 2,154,598. 

SILHOUETTE is the representation of the out- 
lines of an object filled with black colour, in which 
the inner lines are sometimes slightly drawn in white. 
The name comes from l^tienne de Silhouette, French 
minister of finance in 1759. He strove by severe 
economy to remedy the evils of a war which had 
just teiminated, leaving the country in great exhaus- 
tion. At the end of nine months he was obliged to 
leave his place. During this period all the fi^ons 
in Paris took the character of parsimony. Coats 
without folds were worn; snuff-boxes were made of 
plain wood; and, instead of painted portraiU, outlines 
only were drawn in profile, and filled with Indian 
ink, Ac. All these fashions were called d la SiUum^ 
ette; but the name remained only in the case of the 
prdSles, because the ease with whidi they may be 
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drawn, or out oat of bUok paper, makes them popu- 
lar, thoogh, oonsidered as woiks of srt, they have 
little ralae. Some ftuses— those with a marked po- 
file~-are easily taken in this way; whilst others lose 
their diaracter entirely, partioularly those whose 
traits are well harmoiuzea. These representations 
may be taken very well from the shadow of a person 
on a paper held on the wall; and, in order to make 
the sbaaow more steady, it is well to rest the head 
on a book or the like, put between the face and the 
paper. The paper is then out according to the out- 
line of the shadow, and the outer surface pasted on 
black paper. The likeness can be taken still better, 
and of any size, by means of an instrument called 
a pantograpK 

SILICA, a compound of oxygen and silioon, form- 
ing one of the meet frequently occurring substances 
in the materials of which this globe is composed. It 
occurs either in a crystallized form or in amorphous 
masses. Silica forms a principal ingredient in nearly 
all the earthy minerals, and was regarded as one of 
the primitive earths until the discovery of the com- 
position of the fixed alkalies by Davy, when it was 
ascertained by this philosopher to consist of oxyp;en 
and an unknown base, to which the name of silicon 
or silicium has been given. If we ignite powdered 
quartz with three parts of pure potash in a silver 
crucible, dissolve the fused compound in water, add 
to the solution a quantity of hydrochloric acid suffi- 
cient to saturate the alkali, and evaporate to dry- 
ness, we shall obtain a fine gritty powder, which, 
after being well washed with hot water, and ignited, 
is pure silica. Silica is the only compound of silicon 
and oxygen with which we are acquainted. It con- 
sists of these elements in the proportion expressed 
by the formula Si Of It is a white, tastless powder, 
feeling gritty between the teeth, and having a spe- 
cific gravity of 2*65. When originally formed by 
the combustion of silicon, it is so soluble in water 
that the liquid, when concentrated, gelatinizes. But 
after it has been exposed to heat it loses its solubility 
altogether. When silica is mixed with thrice its 
weight of potash, or with a quantity of carbonate of 
potash containing thrice as much potash as the weight 
of silica employed, and the mixture is exposed to 
a strong heat, it fuses, and assumes, on cooling, the 
appearance of glass. This glass, which consists of sili- 
cate of potassium, dissolves in water. If to an aque- 
ous solution of it we add as much hydrochloric acid 
as will saturate the alkali, and concentrate the solu- 
tion sufficiently, a white jelly-like mass of silicic 
acid is produced Silicic add thus formed may be 
separated from the liquid in which it is suspended by 
dialysis. If we evaporate the whole to dryness, and 
wash off the salt of potash from the dry mass, the 
silica remains behind in the state of a very fine pow- 
der. Silica may be subjected to a very violent heat 
without suffering any change; there is no difficulty 
in causing it to melt, however, before the compound 
blowpipe. Silica occurs in nature in the amorphous 
state as opal, and in the crystalline form as quartz 
(which see). Silica forms a number of hydrates, which 
have add properties, and from which a vast number 
of salts are obtained The silicates form a most 
important claw of minerals, in which are included 
day, garnet, beryll, meerschaum, talc, serpentine, 
Ac. Aa By heating the double fluoride of siliwn and 
potassium with metallio potassium, and washing the 
product with water, a dark-brown amorphous powder 
h obtained This powder is It has the property 

of soiling the fingers when touched; it is not actM on 
by niti^ or sulphuric acid, but is easily dissolved by 
hydrofluoric add; when very strongly heated in a non- 
oxidizing atmosphere it fuses, but when heated in 
oxygen it is turned to dlica. The element d l ioon 


can be obtained in the fonn of crystals by dissdving it 
in molten aluminiunL The formation of crystalline 
silioon is beet brought about by passing vapour of 
chloride of silioon over aluminium which is kept fused 
in an atmorohere of hydrogen; part of the aluminium 
is oonvertedffito chloride, while another part dissolves 
the reduced silioon; tiie amount of silioon gradually 
increases until it can no longer bo held in solution 
by the aluminium, whereupon it is deposited in the 
form of dark iron-gray needles, which appear of a 
reddish colour by reflected light These crystals are 
very hard. This variety of silioon is known as erys^ 
taUine or adamantine suicon. 

Besides the oxide, silicon forms a number of com- 
pounds. Chloride of silicon (SiCU) is a ooIoutImb 
liquid, boiling at 60“ C., which is produced by pass- 
ing chlorine over an intensely heated mixture of 
silica and charcoal made into a paste with oil Flu* 
oride of silicon (SiF 4 ) is a gaseous compound, produced 
by the action of hydrofluoric add upon silica. In 
the etching of glass part of the silica is removed in 
the form of this body, fluoride of silicon. If the gas 
be conducted into water it is instantly decompoi^ 
with the production of silica and an acid called silico* 
fluoric or hydiofuosilicic (HsSiFe), thus: — 

SSiFi -I- SHaOs iH|SiF« -f SiCV 

In its general chemical analogies silicon closely 
resembles carbon; thus it forms a hydride (SiHi), a 
chloride (SiCL), and an ethide (Si(CgH«) 4 ); the sili- 
con analogue of chloroform (SiHCL) is also known, 
and a great many compounds in which silicon plays 
an exa^y analogous part to carbon. 

SILICATE OF MANGANESE. See SilioatiA. 

SILICEA, Siliceous, or Vitreous Sponoes, the 
name applied to Bowerbank’s order of the olass 
Spongida, including those sponges in which the 
skeleton or hard pM*t8 are of * solid, laminated, and 
continuous siliceous (or flinty) fibre.’ See Sponge. 

[ SILTSTRIA, or Sihstea, a town of Bulgmda, on 
the right bank of the Danube. It is of a semicircular 
form and of great strength, having regular fortifioa- 
I tions of solid masonry, important outworks, and an 
admirably constructed citadel; but consists in general 
of narrow, winding, ill-paved, dirty streets, and mean 
houses, mostly of wood. The principal buildings are 
several mosques, a large Greek church, public baths, 
and a custom-house with extensive magazine attached. 
The manufactures are insignificant, but there is an 
imiK)rtant trade. Silistria successfully resisted the 
Russians in 1778 and 1809, but was taken by them 
in 1829. In 1854, with a garrison of 15,000, it made 
a successful defence against the Russians, who num- 
bered 60,000 to 80,000, and after a siege of thirty- 
nine days retreated with the loss of 12,000 men. It 
was invested by the Russians in 1877, and evacuated 
by the Turks in February, 1878, after the armistice. 
Poa (1900), 12,133. 

SILIXJS, Caiub, Burnamed Jtalieus, was bom in 
the reign of Tiberius, about the year 25 a«d. The 
place of his birth and the origin of his surname is 
uncertaia At Rome he applied himself to the bar, 
and became a celebrated orator and advocate. He 
was consul at the time of Nero’s death, and incurred 
some reproach for assisting in that tyrant’s prosecu- 
tions, but acquired honour from his conduct in the 
proconsulate of Asia, assigned to him by VespiwiaiL 
from which he retired into private life, and oculeotea 
books, statues, and busts oi eminent men. He finally 
retired to his seat in Campania, where^ being seized 
with an incurable ulcer, he put an end to his life bv 
starvation in his seventy-fifth year. The only work 
of Silius which has reamed modem times la an epic 
poem on the second Punic war, in sixteen boclo, 
I written with more diligence than geninsi It eon- 
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tains, however, occasional splendid passages, and his 
description of the passage of Hannibal acrt^ the 
Alps is particularly admired. There are editions by 
Draken&>rch (171/, 4to), Ruperti (Gottingen, 1795- 
98, two vols. 8vo), and Bauer (Leipzig, 1891-92). 

SILK, the peculiar glossy thread spun by the 
caterpillars or larvae of certain species of Mothi^ and 
a well-known kind of fabric manufactured from it. 
The chief silk-producing larvae belong to the family 
of the Bombycidae, of which group the common and 
only domesticated Silk-moth (Bomhyx mort) is the 
most familiar species. This family of Moths is dis- 
tinguished by the small size of the proboscis, or 
^antlia,’ and of the palpi; by the thick, hairy b(^y; 
and by the large, broad wings. Besides the genus 
Bomhyx the genera Attacus and Oiketirua are in- 
cluded by entomologists in this family. The Bomhyx 
mori possesses a short body, stout legs, and white 
wings, which are marked by sevend black lines 
stretching imross them, and running patrallel with 
the wing- borders. The eggs are deposited in sum- 
mer by the lemale moth on the leaves of the mul- 
berry-tree {Morm alba)f and these leaves also form 
the food of the future larvoi. The eggs are of a 
grayish tint, and may be preserved for considerable 
periods in a perfect state, damp being the chief 
enemy against which the silk -cultivator has to con- 
tend. The temperature at which the eggs ought to 
be kept must not vary many degrees from 65" Fahr. 
The eggs are preserved by being tied up in flat pack- 
ages, containing about an ounce each. For hatching 
they are placed in a room heated gradually by a 
stove up to a temperature of about 80". In the 
ctmrse of eight or ten days the eggs are hatched. 
The larvae are now covered with sheets of paper 
on which leaves of the mulberry-tree have been 
spread. The sheets of paper are perforated with 
numerous small holes, through which the cater- 
pillars make their way up to the mulberry leaves, 
their natural food. The leaves soon become covered 
with caterpillars, and are now carried off the sheets 
of paper, and laid upon shelves of wicker-work 
covered with brown paper. This is repeated twice 
a day until all the hatched larvse are laid on the 
wicker-work. In a well-appointed nursery this 
ought to be completed in from two to three days. 
Great care and attention is required on the part of 
the attendants to keep the room at a proper tem- 
perature and well ventilated, and to supply the 
iarv8B at proper intervals with fresh leaves, with as 
little trouble to the animal as possible, as the silk- 
worm is remarkable for its in^sposition to move 
from its place — a circumstance which greatly lessens 
the labour of the attendants. The technic^ name 
of ‘seed’ is given to the eggs when they are pre- 
served in packages, as already described. )^en the 
larvae or ‘worms’ are first hatched they are of black 
colour, and are about i inch in length. At their 
birth they are carefully separated from the egg-cases, 
and plao^ in the proper situation for obtaining their 
suitable food. In the larval or caterpillar stage the 
insect passes from six to eight weeks, and during 
that period exemplifies at four different periods the 
process of ‘ ecdysis,’ or that of moulting its skin — a 
process necessitated by the rapidly increasing size of 
Its body; for at the close of its larval or worm-like 
stage it has attained a length of about 8 inches and 
a proportionate weight. The first skin is cast about 
the tenth day of its existence. It is extremely in- 
teresting to watch the several steps in the process 
of moulting. In order to diminish the action of 
the old skin upon the new akin^ the insect exudes 
a lubricating humour between them, which renders 
them mora easy of separation. Small silken threads 
are likewise emitted, which bind the skin to ^e spot 


on which it now rests. These acts call forth oooal- 
derable exOTtions, and after they are performed the 
larva rests quietly for a little to recover its ene;^. 
It now rube its head among the leafy fibres surround- 
ing it, and breaks through the skin of the head, then 
its front legs, and afterwajris the whole body. On 
examining the cast skin it will be found that the 
covering has been thrown off the animal entirely, 
even to the jaws and teeth. Sometimes the outer 
sldn is not entirely detached, in which case the 
animal generally dies. In five days after the first 
moulting the worm has acquired considerable size, 
being now generally about { inch long, at which period 
it again sickens, and a second moulting takes place. 
In five days more it has acquired the len^ of 
J inch, and a third moulting is effected. In five days 
more the worm casts its fourth and last skin, having 
increased in length to about 2 inches. It now devours 
much food, and increases greatly in magnitude for 
ten days, when it has reached its full growth. 

The insect at the end of its larval stage consists 
of twelve apparent body segments; six true legs — 
the legs of the future moth — exist anteriorly, whilst 
ten fleshy legs, or ‘ prolegs,’ as they are termed, pro- 
vided with hooks, exist on the hinder segments of 
the body. The mouth is large, and furnished with 
|K)werful jaws. Nine spiracles, or breathing-holes, 
exist on the sides of the body; and seventeen ocelli, 

! or simple eyes, exist on the head-segments. At this 
period of its life the creature begins to exhibit signs 
of languor. It no longer desires food, it voids its 
excrement in large quantities, and appears to decrease 
in bulk. 

Twigs of broom or green oak are now laid on the 
wicker frames, and the worms are placed more 
closely t^ether. The spinning process now com* 
mences. ime worm throws its hesri about in various 
directions and spins the floss or outer net-work of its 
I cocoon, and then winds the silk thread round its 
body as regularly as a spinner builds the thread 
^ upon the cop. Tbe matter from which the silky 
thread is formed exists as a glutinous secretion, 
formed by two tubular glands named aetncteric^ 
which open on the lower lip {lahium) of the larva, in 
a prominent nipple-like aperture termed the spinneret. 
The glutinous secretion pressed from the sericteria 
becomes of a more tenacious and thread-like consist- 
ence on being brought in contact with the air, and 
the two filaments of the sericteria become unit^ as 
they issue from the spinneret, apparently by the 
glutinous secretion of another and sfiecial gland. 
The work of spinning the pupa-case or cocoom occu- 
pies from three to five days. 

If left to itself the larval form becomes the nymph 
or chrysalis in the interior of its cocoon, and after 
passing about three weeks in this stage emezges 
from &e cocoon as the perfect moth or imago. But 
save for the purpose of reproduction the insect, when 
destined to afford the valued silk material, is not 
allowed to enter the imago state. On completing 
the manufacture of its cocoon the latter stracture 
with its contained larva is thrown into warm water, 
which dissolves the glutinous matter cementing the 
threads together, and renders the operation of un- 
reeling the silk — to be presently described — ^readily 
performed. The silken thread furnished by a single 
cocoon may measure from 750 to 1150 feet in len$^ 
A good average length is 800 yards. About 12 lbs. 
of cocoons yirid 1 lb. of raw silk, and 1 oz. of silk- 
worms’ eggs will give 100 lbs. of cocoons; wlulst 
16 lbs. of mulbeny leaves will suffice to produce 
1 lb. of cocoons. Each average mulberry-tree yidLds 
about 100 lbs. of leaves. It may thus be calculated 
how much material^inaects, eggs, leaves, ke.-— la 
necessary to produce the annual amount ol ^000,(K)0 
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tbi. of silk required in Britain alone. The number 
of eggs produced bj the female moth varies from 
1200 to 600» and about 200 ooooona will give 1 os. of 
^seed* eggs. 

Practical oultivaton recognize nine varieties of 
ooooons. The best are the horu cownt, which are 
compact, shapely, and free from spots. The second 
qui^ty are the coccm pointuSf or * pointed’ ones, 
which are known by having one end elevated into a 
point. These have a weak thread, liable to break at 
the pointed part, and they consequently cannot be 
unwound beyond this part Cocon t faiblest or ‘weak’ 
cocoons, are of larger size than the perfect ones, and 
their texture is less compact, the silk being, as it 
were, more loosely rolled, and liable to entangle in 
winding. Cocons douhleSf or ‘double’ cocoons, form 
the fourth variety. These latter have mixed threads, 
and cause much confusion and frequently break in 
reeling. The fifth quality are the cocona saiinis gouf- 
JlonSf or ‘flossy’ cocoons, which are of loose fluffy 
texture, often transparent, and cannot be reeleo. 
The cocona ourertSf or ‘open’ or ‘perforated’ cocoons, 
are those from which the moth or imago has escaped; 
but as the moth does not apparently break, but 
merely pushes aside the threes of the cocoon, this 
variety has been of late utilized by the use of means 
specially adapted for the careful unwinding of the 
thread. Those named ckiques^ or cocona chiqxua^ are 
incomplete, and are occupi^ by dead insects. They 
are known by shaking them, when the worm, still 
adhering to the cocoon, does not make a rattling 
noise. Cocona tachh are im|>erfect, decayed, or 
badly spotted ones; and dragee a^ or calcified cocoons, 
are the cocoons of those larvae which have succumbed 
to the attack of the dreaded disease known as mua- 
cardine — a lesion of fungoid nature produced by the 
growth of a fungus named Botrijiia Baaaiana^ the 
effects of which are to render the worm hard and 
calcified, whilst at other times it reduces the larva 
to a white fjowder. The silk of dragiea is generally 
of excellent kind, and is present, it is said, in even 
greater quantity than that of healthy larva5. 

The conditions which are favourable to the perfect 
and successful cultivation of the Bonihyx mori are, 
firstly, that of having vigorous, healthy mulberry- 
trees. The Morua ouba is the favourite European 
species of mulberry. M, cUpina is also a favourite; 
and M. Jajtonira^ vrith large leaves, has lately been 
introduced from «Tapan. nigra is found growing 
well at the Cape of Good Hope, but grows too slowly 
to be much used. M, Moretti is a favourite Italian 
sj>ecie8, as also is M. multiravlia — with a large thin 
leaf — from the Philippine Islands. A mulbe^ plan- 
tation should not be touched until after its third 
year of growth. The magnancrita^ or worm-nurseries, 
should be well ventilated, lighted, and maintained at 
an equable temperature. The purity of the eggs, and 
their absolute freedom from disease, forms a third 
point of importance in silk-worm cultivation. | 

Of the many diseases to which the silk-moth’s ; 
eggs and larvse are subject none have assumed a 
greater importance than that known by the name 
la pibrine. Before 1863 this disease, marked by the 
appearance of black spots on the skin of the cater- 
pillap, had attracted attention, and it firogressed so 
npidly and so fatally that in 1858 the silk produced 
reached only a third of the amount of 1868. The 
results of this malady were to ruin many cultivatcns, 
and to threaten to destroy in a serious manner the 
prosperity of the chief commercial industry of South 
France. In 1868 the French Academy deputed 
Quatrefages to report on the malady, and this natur- 
alist, in his tiitudes snr les Maladies actuelles dee Vers 
h Sole, imagined that it resembled the cholera visita- 
tionof human kind. Filippi discovered multitudes 


of small corpuscular bodies about the f ]^th of an 
inch in diameter in the blood of the affect^^ larvae ; 
and finally M. Pasteur, so well known for various dis- 
coveries in regard to bimteriology, asserted his belitf 
that the corpnsde element of Filipp or Pankii- 
topKyUm^ as it was termed, was the sole cause of the 
p6bnne, Lebert had showed that the corpuscles may 
pass into and affect even the undeveloped eggs w 
the female moth; and Pasteur proved that the wotiye 
and ever-increasing propagation and dissemination 
of the Panhiatophyton from individual to individual 
was the cause of the fatal malady. The separation, 
seclusion, and destruction of the affected worms, the 
importation of new eggs certified to be free from any 
taint or disorder, proved the correctness of Pasteur^ 
views, and resulted in tlie successful arrestment of 
the epidemia Large quantities of fresh eggs were 
imported into Franco and other countries from Japan, 
Eg^t, and China. 

Those moths which produce only one brood of eggs 
annually bring forth, in Europe at least, the oat^ 
pillars which manufacture the best silk. The Bivol- 
tine, or worm with two generations annually, pro- 
duces inferior silk. In India some forms (for example, 
Bomhyx ainenaia) produce eggs monthly, whilst tluree 
or more generations per annum are by no means 
uncommon in that country. Of the races or varieties 
of the familiar Bomhyx mori the Novi race of Italy, 
with the Moricand as its ty])ical example, is a valuM 
variety, which spins a large white cocoon of oval 
shafie. The Milanaise, another good variety, spins 
a buff -coloured cocoon of smaller size. The Japanese 
races produce a cocoon of ptsculiar shape, having a 
divided appearance in the centre. 

The Bomhyx Yama-maif or Japanese Oak-feeding 
Silk -moth, is a well-known species, producing a green 
cocoon, the silk of which is much used in Japan for 
embroidery. The B. Ptryni inhabits North Ohina, 
and is also an oak-feeder. Its cocoon is larm of 
grayish -brown colour, and has been used in C^na, 
but has not been imported into Europe, llie B. Cynr 
thutf which feeds on the Ailanthua glanduloaa of 
China and North Asia, manufactures a gray cocoon, 
from which the Chinese manufacture a silk recog- 
nized by its soft texture. This s^ies of silk has 
not been unwound in Europe, B. ridni of 

Bengal feeds on the castor-oil plant, and is allied to 
the B. Cynthia. I’he Anthereva Paphia of India, Of 
‘Tiissur Moth,’ as it is called, makes a cocoon of 
hard consistence and of grayish -white colour. From 
the silk of this latter form the natives of India 
manufacture the Tussur silk-fabric. Of the less 
notable and commercially unimi>ortant Lefddoptera 
which pn>duce a silky material the North American 
genera Polyphemus of the oak and Cecropia of the 
plum may be mentioned. The genus I/eaperua of 
Cayenne; Faidherhia^ feeding on the Cytisus; Bom- 
byx fauvetifif from Uruguay, which feeds on a 
Mimosa; Pachypuaa effuaa of the Cajie of Good Hoto, 
Anthercea Roylei of the Himalayas; and Attacta AUut 
' of North India — the former feeding on the Evergreen 
Oak, and the latter on the Berberia Aaiaiica — respec- 
tively represent silk-producers varying in importanoe 
but as yet unemployed by the commercial cultivator 
to any extent. Bomhyx textor, the ‘Boro Poloo* of 
Bengal, makes a pure white silk used by the natives; 
and B. fortunaJtua^ or the I>asee-worm of Bengal, 
manufactures a yellow silk of inferior quality. 

The art of making the filamentous substance of 
the cocoon available for the use of man seems to 
have originated with the Chinese, and to have been 
discovert at a very early period Until the time 
of the Emperor Justinian the silk-worm was culti- 
vated only in China, but the raw material was pur- 
chased and manufactured by the inhabitants of Pe^ 
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sia, Tjrre, &a, for a long time before. Aristotle 
states that Pamphila is reported to have first woven 
in OoB, and it would appear that the inhabitants of 
the island of Cos were in the habit of unweaving 
the heavy fabrics of the East, and of again spinning 
and weaving them into fabrics of a more variegated 
texture; and this appears to be the origin of silk- 
gau 2 se. Before the reign of Augustus the use of silk 
was little known in Europe. The culture of the silk- 
worm was down to the sixth century unknown in 
Europe, but was introduced in rather a singular 
manner. Two Persian monks had gone as mission- 
aries to the Christian churches at this time estab- 
lished in India; these monks devoted great attention 
to the culture of the silk-worm, and perceiving that 
this species of industry would be highly advantageous 
to other countries, they managed to carry away a 
quantity of the eg^ packed in a hollow cane, which 
they conveyed to Constantinople. This occurred in 
the year 552. The monks superintended the hatch- 
ing of the eggs, and thus origi^ted the raising of 
silk- worms in Europe. Justinian took the manu- 
facture entirely into his own hands, and all the silk 
rearers and weavers were compelled to work under 
the superintendence of his treasurer. He prevented 
the importation of eastern silk, and by raising the 
price of the home manufacture led to the cultivation 
of the silk-worm in the neighbouring countries. Silk 
was soon manufactured in Greece, and particularly 
in the Peloponnesus. The merchants of Venice 
formed the channel through which the silk produce 
of the Greeks was transferred to the west of Europe. 
The silk manufacture continued in this state for six 
centuries; but in 1146 Roger I., king of Sicily, in 
his conquest of Greece took away many of the people 
engaged in this species of industry, whom he com- 
pelled to prosecute their avocations in his own 
dominions at Palermo. A knowledge of the manage- 
ment of silk soon spread through Italy, and ulti- 
mately reached Spain, from whence it was, in the 
reign of Francis I., introduced into France. 

Bologna was the only Italian city before the com- 
mencement of the sixteenth century in which the 
throwing or twining of silk was performed by ma- 
chinery. Antweq) was for a long period celebrated 
for its trade in silken goods, but naving been taken 
b^ the Duke of Parma in 1585, a check was for a 
time put upon its commerce, and also that of the 
Low Countries. Those engaged in the silk and other 
manufactures in Flanders and Brabant sought and 
obtained refuge in England. Exactly a century 
later the revocation of the Edict of Nantes by Louis 
XIV. drove hosts of industrious silk workers into 
exile, as many as 50,000 having settled at Spitalfields, 
London. In 1697 and 1701 acts were passed pro- 
hibiting the importation of foreign silk goods, and 
continued in force until 1826, after having done in- 
calculable mischief to the trade. The duties on the 
raw material were now greatly lowered, and foreign 
silks were allowed to be imported at an ad valorftn 
duty of 30 per cent. This system was at first bitterly 
opposed, as being fatal to home manufacture, but the 
result proved it was based on sound principles. The 
manufacturers, no lonmr protected by a monopoly, 
were compelled to caU all the resources of science 
and ingenuitv to their aid in order to compete suc- 
cessfully with their foreign rivals; and the conse- 
uenoe was that the manufacture improved more 
uring the next fifty years than it had done for cen- 
turies. In 1846 the duty on foreign silk goods was 
reduced to 15 per cent ad valorem^ and the duties on 
raw and thrown silk were repealed. In 1859 all 
duties on silk manufactures were taken off. A silk 
throwing -mill constructed on models secretly ob- 
tained from Italy was fitted up at Derby in 1714 by 


Thomas Lombe (afterwards Sir Thomas Lombe), a 
London merchant. He obtained a patent in 1719, 
and on its eviration he was granted a sum of 
£14,000. In France silk weaving was first carried 
on in the county of Venaissin. Looms were set up 
in Lyons in 1450 and in Tours in 1470. The weavers 
were generally Italians. Shortly before the revoca- 
tion of the Edict of Nantes there were from 9000 to 

12.000 looms in operation in Lyons alone. About 
twenty years later the number had fallen to about 
5000, and only reached the higher figure half a 
century afterwards. In 1564 Traucat, a working 
gardener of Nismes, formed the first nursery of 
white mulberry-trees for silk-worms. The mulbeny 
plantations were encouraged by Henry IV., and 
since then they have been a source of beneficial 
employment to the people of France. 

According to recent statistics the annual produc- 
tion of cocoons in Europe is about 124,000,000 lbs., 
and of silk about 11,000,000 lbs. ; and Asiatic Tur- 
key produces in addition about 25,000,000 lbs. of 
cocoons and 2,000,000 lbs. of silk. The production 
of Italy is about 91,500,000 lbs. in cocoons, and 

7.400.000 11)S. in silk ; and of France, 15,400,000 lbs. 
in cocoons and 1,230,000 lbs. in silk. Next in order 
come the Caucasus, Austria-Hungary, European 
Turkey, Spain, and Greece. The amount of silk 
annually exported from China is about 25,000,000 
lbs., and from Persia and Turkestan 500,000 lbs. 
The annual production of India is about 800,000 
lbs. The imports of raw silk into the United King- 
dom in 1901 amounted to 1,332,480 lbs., valued at 
£768,390; of thrown silk, 577,666 lbs., valued at 
£564,141 ; of knubs or husks of silk and waste, 48,162 
cwts., valued at £403,549; and of manufactured silk 
goods, £18,030,321. 

Manufacture . — The first operation in the silk manu- 
facture is the unwinding of the cocoons, the thread 
being coiled upon a reel. The reeling of silk, as 
practised in Piedmont, where silks of the best descrip- 
tion are manufactured, is performed in the following 
manner: — The cocoons are placed in an oblong copper 
vessel, 1^ foot in length and 6 inches deep; the vessel 
is supported upon a brick stove, and the water in it 
heated by charcoal. The vessel is divided into trans- 
verse portions, into each of which, generally, five 
cocoons are placed. The ends of the filaments are led 
from the cocoons in the vessel, and guided by pass- 
ing on hooked wires, so as to be separated from each 
other, and also made to cross, so that by rubbing on 
one another they may be cleaned. The threads then 
pass through a guide, which moves alternating trans- 
versely, from which they pass upon the revolving 
reel. The reel consists of four arms, which support 
rails parallel to the axis, and these rails are plac^ 
at such a distance from each other that one turn of 
the reel winds off 1 yard in length of the filament. 
One of the arms of the reel is furnished with a joint, 
BO that it may, as occasion requires, fold down, and 
by slackening the coil allow it to be slipped easily 
off the reel. Motion is given to the machine by a 
crank on the axis of the reel, or by a revolving pulley 
connected to it and the traverse by bands and wheel- 
work. The water in the copper is kept nearly at 
the boilingpoint, to soften the gummy matter of the 
cocoons. Four or more threads, being led from the 
copper together and uniting by the gum, form one 
thread, v^en any one of the filaments breaks, a 
union must be made by laying on another, the 
being sufficient to cause the adhesion without tying. 
Great care is required in reeling, however simple the 
process may appear. The filament grows smaller as 
the cocoon is unwound, so much so that when a 
cocoon is half unwound the filament is only half the 
thickness of what it was at the beginning. Awomaot 
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off 1 Ibc of iQk per daj, when the rilk le ^ the 
fineet deeoription; bat if of the ooeieeet, eiz or eight 
timee that quantity. The ooooona whiw hare bm 
pieroed by the worm are treated in a different 
manner. After being bmled and placed in a baiin 
they are wound upon a distaff ; the silk thus obtained 
is omled^uret, and from its superior quality sells at 
a much higher prioe than that proourod by the for* 
mer process. By the latter method a good spinner 
will not produce more than 1 os. of thread in a day. 
The factory in which the reeling is carried on is 
called hfikUttre, and the silk thread produced in the 
manner we haro described is called row title, 

Baw silk is not adapted for the fabrication of 
doth ; and it must undergo the operatioa of throW’ 
inff. In Britain this is a special trade, the silk- 
throwster usuallv conducting it in large mills with 
extensire noachmery genei^y driven by steam- 
power. The silk which is imported in hanks is 
first carefully washed in soap and water, and is then 
dried in a room constructed for this purpose. The 
hanks are now stretched on laigs skeleton six-sided 
reels called swi^, so adjusted that they will hold 
the hanks tightly. As ue swifts revolve the silk is 
carried from the hanks to bobbins, upon which it is 
wound for convenience in the sucoeeoing operations. 
The bobbins are then taken to the cleaning machine, 
and placed upon fixed spindles, on which they revolve 
with the slightest pull ; the thread is passed through 
an adjusUble opening between two upright iron 
blades of the cleaner, which forms the gauge of the 
thread, and which removes any irregularities or ad- 
herent dirt. The thread is next pas^ over a metal 
or glass rod, and then through another hole (laiger 
than that of the cleaner, and usually made of glass), 
on to the empty bobbins, upon which it is wound 
by the action of the machine. 

This bein^ done, and the silk assorted as to its 
fineness, it Is carried to the throwing-mill. This 
machine will be easilv understood by a reference to 
our description of the Ixibbin-and-fly frame, under the 
article CoTTON-sriimiNO. But in the throwing-mill 
the process is somewhat different from that in the 
cotton-spinninff machine. On consulting the article 
above referred to, it will be seen that the thread 
or rove (according as the apparatus we are sfieaking 
of is used as a fly-frame or throstle) is wound upon 
the bobbin; but in the silk-throwing machine the 
process is reversed, the thread being unwound from 
the bobbin, twisted by the revoluuon of the flyer, 
and wound upon a reel In the passage of the silk 
threads from the bobbins to the reel there is no 
drawing, or in other words there are no rollers 
between which the threads pass, so as to be drawn 
out, as in the water frame of Sir Richard Arkwright. 
The silk is only twisted. The twist of the silk 
thread may be altered, according to circumstances, 
by varying the relative velocities of the reel and 
flyer. The silk intended for organzine receives the 
greatest number of twists in the inch. The rilk 
thus prepared is called tiwjlet^ and is used for 
weaving common broad stuffs or plain silks and 
ribbons. 

The next operation, called donUing^ is to bring 
two or more of these threads twisted upon one bobbin, 
lliis is done in a throwing machine, like that we 
have spoken of above, and the silk thus spun is 
called iram silk, commonly used for the weft of the 
richer silks and velvets. In its formation the twists 
have been given all in one direction, and it is accor- 
dingly of the nature of twine, or the strands of which 
a rope is composed. Two or more of these threads 
of tram silk twirted in the throwing mill together 
oonstitutes organzinsi, a speoieo of uk thread em- 
VoL. AilL 


ployed for warpe of fine iabiioa, lliece ii^ hofwever, 
this distinction between orviniine and tram kfllL 
that whereas the threads of &e latter are all twisted 
In one direetioiL forming individual strands^ Uke 
twine, the threskds of the former are twisted in an 
opposite direction, like rops^ that ii^ if in a thread of 
oiganxine each strand be twisted to the rights then 
the collected threads are spun or twisted to the left, 
as in the formation of a rope or cable. 

In the state to which we have now brought the 
sOk it is said to be hard, in consequence of tbs gum, 
which, however, is separated boiUng. The boiling 
process requires mreat oare, and in oonsequenoe of 
ignorance or negugence often destroys the silk. It 
is much more s^e to separate the gum by steam. 
The hanks of raw silk are not boiled out soaked in a 
tub of tepid soap water. 

The throwing-machine has been greatlv improved 
both as to accuracy and produce by assimilating it to 
the cotton throstle. The speed of the spindles of the 
machines in Great Britain as well as on the Continent 
was at a low rate, not exceeding 1200 revolutions In 
the minute; but now, from the exertions of Messrs. 
Fairbairn, Lillie, Ritson, and others, the speed has 
been raised to 4500. Another very inranious process 
in the manufacture of silk thread has been made Uie 
subject of letters patent and brought Into successful 
operation. The use of this process or combination of 
processes b to spin into threM the waste of the throw- 
ing-mill Thb waste b made to pass through an end- 
less heckle of a oonstruction that will be understood 
from what follows. The ends of the silk waste are 
placed between theedgesof two boards, whichare then 
firmly screwed together so that the silk hangs out like 
a fleece; a great many of these pairs of boards are 
placed firmly in an oblong frame. Over thb frame 
there b an endless web moving, which passes round 
rollers at each end. Thb web curies upon it a series 
of heckles, all moving with it. When these heckles 
pass along the under side theb teeth act upon the 
silk in the frame below and clear it. When the 
heckling b finbhed in a coarse machine the boards 
with the silk are placed in a finer heckle frame, and 
the process b thus continued as far as b found 
neceMsary. The silk thus heckled b now carried to a 
cutting machine, where it b laid regularly upon an 
endless web moving at a certain rate along the side 
of the cutting machine. At the end there are a 
series of revolving knives, which out the silken fibres 
into lengths of 1 inch or more. In thb state it b 
o|)ened up by being passed through a blowing engine 
similar to that described in our article Cottov- 
BPIMMINO. After being blown it b boiled in a lea 
of soap water for sevei^ hours in order to free it of 
theguxm After drying it passes through the processes 
of carding, drawing, and roving, which are performed 
by machinery somewhat similar to that used for cotton. 
The preparation being made the spinning b effected 
by the organ jenny, or rather mule, a minute account 
of which has been already given under the article 
Ck>TTON. The ri?ipbt are thus prepared. The doubling 
b effected by the common throstle. By maMruf of 
additional improvements in the spinning of waste silk 
the operations of cutting, carding, and scutching have 
been superseded. 

In the United Kingdom in 1890 there were 628 
silk factories; connect therewith were 1,029,858 
spindles and 11,464 power-looms. The number of 
_ persons employed in silk factories in the United 
Kingdom in 1898 was 35,461, of whom 25,187 were 
females. The manufactures are chiefly located in 
Spitalfields, London; at Coventry, Manchester, Brad- 
ford, Macclesfield, Congleton, and near Glasgow. 
The silk manufacture of the United States employed 
51,000 persons in 1890. 
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ai m reddiih oolonr, and baby er nriddy. The leavee 
am palmate, divided into five Ibbee; tbe fiowen an 
fioit white, then ehange te roae ooloiir, and finallj 
baoome red. The wood it soft and apoogy, and not 
nnidi valued except for the oonatru ctlon of oanoea. 
The trunk is venr targe, and when aeooped out makea 
canoes capable of oontabing from 15 to 20 hogsheads 
of sugar from 6 to 12 owta. each. When sawn into 
boanu and well satnrated wfrdi lime waiter tins wood 
bean exposure to the weather for many yean. The 
down which is ocBtaiaed in tflie seed capsule is too 
short, too smooth, and too elastic to be profitably 
spun by the silk or cotton machines at present in 
use, and it is accordingly employed in s t u flhig pil- 
loeie, ohsln^ Jto. 

SILLIMAN, BaNJasoar. ULD., an Amer- 
fcaai phydoist, was bom in North Stratford (now 
TmmbnH), Coimeotiettt, United Statoa, 8tfr August, 
1779; was ednoatod at Yale College, and gradnated 
in 1796. He stndied tow, and was a dm i t te d to the 
bar of Newhaven in 1802, but on being offered the 
professorship of chemistry in his Alma Mater he 
eoBsented to glvewp the le^ p ro f ees i e B, but accepted 
Che offer only on coadition that be sfaoiiM be allowed 
time and o pport an ity to prep a r e for the duties eon- 
ueoted with tbs diair. Part ef the fisllorwhig two 
yearn he spent at Ffailaddphia as a student d Dr. 
W^oedhonae, and in the spring ai 1805 sailed for 
Hhirope to prosecute still further hisetncHeB in physical 
sflienoe and to menre books and apparatus for the 
ooUege for the ulustradoa of ohentotry and physios. 
Of tide tour, which lasted fou r tee n monffia, and during 
which he formed the asquamtanoe of many of the 
greatest seientifie men In Bngland, be published an 
aeoonnt, which, as befrig ene at the first works enn- 
taining in detail the opiniiina of an educated Amer- 
ioan on this country, was well received on both sides 
of the Atlantic. Shortly after Us return be made a 
geological survey of a part of Conneetiout, one at the 
tiiat explorations of the kind made in the United 
States. He afterwards aaristed Dr. Hare in his 
experiments with the eompound blow-pipe, effecting 
the fusion of several bodiee whioh had been Utfaerto 


rsgarded as infusible, partibnlarly lime, m a g n ca i a, 
and some of the other earth% wfth metallic bases, 
la 1818 he founded the Ameriran Journal of Sdenoe 


and Arts, better known as SiUhnan's Journal, of 
which he woe for twenty ysa ra the eele, sad for eight 
mere the senior, editor. In 1822 he fint established 
the fact of the transfer of partides ef carbon from 
the positive to the negative electrode of the voltaic 
apparatus. In 1836 ha pnbliahed a text-book on 
chemistry, and seen afterwusds edited an editi<m 
of Bakewell'a Geology. He published a narrative 
of hie second visit to fiurope in 1851, whioh readied 
six editions. In 1855 he mve his last osurss of 
lectures, when ha was snooeeded by his son, Benjamin 
tiilUman, junr., who had for ssnse time sited as his 
sasistant. He died 24th November, 1864. A life 
of the veteran chemist, chlefty from his manuscrqit 
remhiiBcenoeB, diaries, and oorrespondenoe, was pub- 
lished by G. P. Fisher in two vols. (London, 1866). 

SILLOTH, a ridng aeiqiect and watoring-plaoe of 
England, in the oonnty ef Cumberland, on t^ ooast 
ai toe Sdwav Firth, 18 miles west of Carlisle. The 
U7iir«i»rinU. for Its depth and the oomparstive 
calmness of its waters, having the advantage of a 
aatoral breakwater to the wes^vard in SiUoth Bank. 
The dimate fa mfld, equable^ and mederatdy diy, 
and toa prevalent winds are weet and aouth-west, so 
that toe plaoe is well aulted for tooee suffering from 
rthsat oomplaints, asthmsi or rhisimariaai. A new 


dodt has bemi ancted wbkb graatfy ladHtatss toe 
toade^ wfciofr fa ofriefly with Iralaiid and toa of 
Mhn. Pop. abant 2500. 

SILUSaN SY8TSB1 See GtoVLoar. 
SILVAS, er SiLTsa (Spsnfah, aeliu, a foreat), tlie 
name appli^ to the wusten part of the exfr^ra 

C of toe Amaaon fai the north-west of Braali. 

form shout a third of the whole plain, basing 
an area of ever 700,000 English square miles, and 
oonsfat of low lend on a dead level, thickly covered 
with primeval forests, and annually overflowed by 
the Amazon or some of its tributaries. The vegetik 
tion of this region, under the action of the abundant 
irrigation, the tropical heat, and the richness of the 
alluvid soil, exhibita an exnberanoe of growth un- 
equalled in any part of the world The forests are 
impassable from the denseneai of the underwood, 
matted together by climbing and creeping plants. 
They furnish sbeltOT to oounness wild animds, espe- 
cially monkeys and serpenta. The aboriginal inhabit- 
ants thinly soattered over this teravtery are plunged 
in the lowes t state of Ignonmoe and barbarism. 

SILVER. Silver fa one of the best known of the 
metal% and haa been in use from a very remote 
period, indeed probably long before the connnenoe- 
ment of history. It is widely d ia tri fa n ted, it oooura 
nativo or in mmerals which can be very easily 
rodm^ and its colour and other propert i ea are 
sufficiently strikittg to attract attention. 

Phynoal Propertiea, — Silver is the whitest of the 
metals, indeed its colour can only be deacribed as 
silver-white, wad from this p rope^it takes its Greek 
name ory y ro s, from roots seen in ar^oat white, and 
toenoe the Latin name aryentum, from which oomes 
toe ehemical symbol, Ag. It has a brilliant lustre 
and takes a fine polndi. Itis somewhat harder than 
gold and softer than oopper. It is very malleable 
and ductile, being second only to mid in toese 
pr o perties. BUver foil is largely made, and sheets 
not more than rvlirv ^ thick have been 
rolled. Its tenacity is mad to bo about 17 tons per 
square inch, hut th» property fa of very Httle im- 
portance, as the metal is never used for straetural 
purposes. The spe^c gravity of rolled silver is 
abo^ 10*468, castings being somewhat lighter. 
Silver melts at about 945* C. (1733” F.), a ^gfat 
red-heat It is not volatile at temperatum not 
much above ite xneltmg-point, but can be distilled 
in the heat of the rieetric arc or of the oxyhydrogen 
flame. The boiling’-point is not known definitriy, 
but it fa probably over 2000” C. (3600” F.). When 
silver is heated with lead or other volatile metals 
toere is always considerable loaa Silver is a good 
conductor of heat and riectridty, standing at the 
head of the list of metals as regards both toese 
properties. When the metal is melted in preeenoe 
of air it itosorfae a considerable quantity of oxygen 
— under fovourable conditions as much as 22 times 
its own volume. This is given out as the metal 
solidifies. As a mass of cooling metal solidifies 
first at the outside, the gn evolved during the 
solidification of the interior exerts great pressuip, 
often forming cracks tfareugb which the still liquid 
metal is forrad, thus producing what is known as 
vegetation or sprouting, which ii seen when molten 
silver solidifies. This n to some extent a test of the 
purity of the metal, since small quantities of foreim 
metals completely piravent it. Owing to this i2>- 
Borption of oxygen it is not pomibU to cast pm 
silver unless it ba» been melted out of contact with 
the sir. 

108 (107*66 does not oriiSae when he^ed 
to redness in air, hence it is rlsesed with toe noble 
metala; nor does it oxidiae on exposora to air and 
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mo M tora. It is rmduy sttacked tir minj solphur minenl, oontemiag when pure 87*1 pec cent of 
oompowidB wi^ the formfttioii of bUck &ver sol- silver. It is bisok, bss » metallic luslm, and can 
pfaide, BO that it tarnishes rapidly in the air of be out easily. Silver sulphide shows a great ten- 
towns. It is dissolved by nitric and hr strong dency to combine with the sulphides of arsenic and 
sulphuric adds, but dilute sulphuric sad hydro- antimony to form double sulphides or sulpho<«Jta. 
chloric adds have little action on it. Chlorine, Of these several occur in nature, such as 


bromine, or iocbne attack it readily. 

Silver Oxide . — One oxide is known, Ag|0. It is 
an unstable body of little ix^rtance. 

Silver OhUTiae^ AgCl. — ^This salt is insoluble in 
acids, and is readily prepared as a curdy white 
precipitate by adding a soluble chloride to an add 
solution of a silver sidt. It is insoluble in water or 
adds, but dissolves readily in ammonia, to some 
extent in solution of common salt and many other 
dilorides, and readily in potassium cyanide and 
sodium thiosulphate (hyposulphite). It melts at 
about 880* C. to a clear liquid, which solidifies on 
cooling to a hom-like mass. It is rapidlv darkened 
on e xp o sure to light, and it is used as the basis of 
many photographic printing papers. It is readily 
reduoea by fusion with sodium carbonate, by the 
action of sine and hydrochloric add, or by fusion 
with other metals such as lead. 

Silver Bnmide and Silver Iodide^ AgBr and 
Agl, are ve^ similar to the chloride in all theii' 
properties. Ihey are less acted on by light, but 
even exposure to a veiy feeble light pr^uces a 
superficial change, whether moleculi^ or chemical is 
not certainly known, so that a weak reducing a^nt 
which would have no action on the salts that had 
not been exposed to the light causes a separation of 
silver. Advantage is taken of this in the prepara- 
tion of photographic plates, which are coat^ with 
one or both of tnese salts suspended in a suitable 
vehicle. 

Silver Nibmie, AgNO^— This is a white crystal- 
line salt, readily soluble in water. It is a powerfid 
corrosive, and when fused and cast into sticks is 
known as hmar caustic. In presence of organic 
matter it blackens rapidly on exposure to light. It 
is deoomposed by heat, and is prqiared by dissolving 
silver in nitric acid. 

Silver SulphaU,Agi SO 4 , is a dightly yellow crystal- 
line salt, rei^ily soluble in hot, but sparingly soluble 
in cold, water It melts at a dull red-heat without 
deoo x Bj ^ ition, but breaks up at a higher tempera- 
ture. It is prepared by (basolving silver in hot 
strong sulphuric add. 

Silver Sulphide^ Ag^ is a black substanoe really 
formed by the action of hydrogen sulphide on a 
solution of a silver salt, or even on metallic silver; it 
is also formed when silver and sulphur are heated 
together. The black tamidi which forms on silver 
articles when exposed to the air of towns is due to 
the formation of this substance. 

There are other salts of silver, but they are of little 
importance. 

SiLViR Minirals.— A large number of minerals 
containing silver occur in nature. 

Native Silver frequently occurs in small irregular 
pieces or in thread-like or branching masses with 
various silver ores, and with native copper. It is 
often very pure, but is rarely abundant enough to 
be treated by itself. When fresh it is silver-white 
and metallic, but is often tarnished. 

Jfom Silver {KerargyriU) is the chloride. It is 
an abundant silver mineral, occurring in horn-like 
mvmm of a grayish colour, rapidly turning black 
on exposure to ^ht. It is es^y cut and is very 
soft. BrnbolU^ Ag(ClBr), a chlorobnmnde, Brymy- 
riUy the bromide, and lodyriu^ the iodide of silver, 
also occur, and dosely resemble bom silver in thdr 
p ropert i es. 

Argentik {SUver-glanee), AgA u important 


PjfrargyriU (dark-red silver ore), 8 AgA 
Prouitite (light-red silver ore), SA^^ As^ Ste- 
phanite, 6 AbS, Sb|^; and PdyhaiiU^ which oon- 
tains BulphioM of ^ver, copper, arsenic, and anti- 
mony in varying proportions. A considerable number 
of similar minerals is known, but they are of little 
importance. 

Silver Ores. — The ores of silver consist of cme 
or more of these minerals associated with more or 
less earthy or rocky matter. Silver is so valuable 
that a small percentage will allow an ore to be 
worked, so that it often happens that in the ores the 
minerals are present in such small quanti^ that 
their properties cannot be observed. 

Ores may be classified into three groupa>-> 

( 1 ) Prte*miUing 0^ in which the silver is present 
in such a form that it can be extracted by the action 
of solvents. The silver is present in them either 
in the native condition, or as chloride, bromide^ or 
iodide. 

( 2 ) EtfraUory Orety in which the silver can be 
converted into a soluble form by some preliminaty 
treatment, such as roasting with salt The attver 
in these ores is usually present as sulphide, with or 
without the sulphides of arsenic and antimm^. 

(3) Smelling Orel, in which the silver, usually as 
sulphide, is associated with the suIphidM of other 
metals, such as lead and copper, so that when tha 
ore is smelted the silver is carried down by tha baaa 
metal from which it must be separated. 

DUtrilnUion ef Silver Oree . — Silver orea are 
widely distribute There are none in Great 
Britain, if we exclude the lead ores, which cany a 
small quantity of silver. The quantity obtained, 
however, is very small — the value amounting only 
to some £20,000 per annum. In Europe the hastt 
known localities are Saxony and Bobemil^ and the 
Hartz mountains. America is very rich in silver 
ores, and the United States and Mexico are the 
two chief silver-prodnoing coimtriee in the world 
at the present day. Nevada has yielded enormoua 
quantities from the Oomstock, Eureka (silver- lead), 
and other lodes. Utah, Colorado, and other states 
have also yielded large quantities. The total pro- 
duction of the United States for 1901 was estimated 
to have a value of £7,457,000, Colorado among 
individual states standing at the head, and being 
followed Montana and Texas, with smaller ouan- 
titles from other states. Amonu the great wver- 
p^ucing districts of the world have been Mexico, 
Fern, and Bolivia, the first mentioned in particular 
being very rich in the metal. The Mexican mines, 
according to an approximate estimate, have yielded 
silver to the value of between £800,000,000 and 
£700,000,000. Individual mines are very numerous 
in Mexico, and the aggregate annual output seems 
to have a value about eq^ to that of the United 
States. Bolivia produces silver to the value of over 
a million annaaUy. In Austndia the Broken-hin 
mines in New South Wales have been among the 
richest known. 

EzTBAcrnoN or Silvib fbok its Obis.— T hree 
general methods are in use for treating silver ores — 

(1) Amalgamation, in which the metal is diswilved 
in mercury. 

( 2 ) Leaching processes, in which the silver is dis- 
solve in some smtahle solvent, preliminaiy treat- 
ment being usually nennwiry to convert it into a 
soluble form. 
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(8) Smelting processes, in which the ore is 
smelted for a base metal from which the silver is 
afterwards separated. 

Amalgamation. — Since most silver ores are not 
acted on by mercury this method is of only limited 
application directly ; but some ores, though not acted 
on by mercury, can be converted into forms on which 
mercury can act. In the early days of the South 
American silver industry the metal was nearly al- 
ways obtained by mercury, after such a preliminary 
treatment. The processes were carri^ out dif- 
ferently in different districts, but the Mexican or 
patio process, which is best known, may be taken as 

Mexican Proceas. — The ores, which consist 
mainly of sulphide or double sulphides, are picked 
over by hand, portions which are too rich for treat- 
ment being put aside for export. The ore to be 
treated is crushed to a coarse powder under stamps, 
or in a mill, and is then transferred to the arraatra 
for fine grinding. The arrastra is a circular paved 
space, into which the ore moistened with water is 
introduced and is ground under heavy stones, which 
are drawn round by mules. If gold be present, 
mercury is added to dissolve it. The wet ore is then 
roread in large heaps on the patio or amalgamating 
floor, and is allow^ to dry till it is of the proper 
consistency; from 3 to 5 per cent of salt is then 
added, and the whole is thoroughly mixed, by mules 
treading it and workmen turning it with spades. 
The mass is allowed to rest for a day or so, and then 
fnagiatral^ a mixture containing sulphate of copper 
prepared by roasting copper p 3 rrite 8 is added, mer- 
euxy is scattered over the heap, and the mass is well 
trodden by mules. The treading is repeated daily 
for soma time, more mercuiy being added as re- 
quired, especially towards the end, to collect the 
amalgam. A complicated series of reactions takes 
place, as a result of which the silver minerals are 
decomposed, and the silver is dissolved by the mer- 
cury. The material is then washed, so as to remove 
the earthy matter and leave the heavy amalgam. 
This is squeezed through leather or canvas, and the 
pasty amalgam is distilled for the recovery of the 
silver. 

Woahoe Proceaa , — Of the modem amalgamation 

g rocesses the best-known is the Washoe, us^ on the 
omstock lode for treating complex silver ores. The 
ore is broken up in a stone - breaker, and is then 
crushed to powder in a stamp batteiy, very similar 
to that used in gold-milling, the screen having 30 
or 40 meshes to the inch run. The pulp flows to 
settling tanks, where it is allowed to settle, and is 
then transferred to pans for amalgamation. An 
amalgamating pan is a circular vessel 4 to 6 feet in 
diameter, the bottom of which is protected by a false 
bottom of cast-iron called the die. On this is rotated 
a circular plate of iron, the muUer, provided with 
cast-iron shoes, so that the ore is ground between 
the die and the shoes. The char^ of from 1 to 3 
tons of material is introduced, with the necessary 
amount of mercury, salt, and sulphate of copper, 
other chemicals being sometimes i^ded. The pan 
is heated either by a steam-jacket or by blowing in 
steam. The mnding is continued for from three to 
five hours, till the material is reduced to an impalp- 
able powder. It is then washed into settlers. The 
lighter earthy matter is washed away, and the amal- 
gam is ^Uected, squeezed through canvas, and the 
residue is distilled for the recovery of the silver. 

Amalgamation prooesses are not very satisfactoiy 
for the treatment of silver ores ; the extraction of 
silver is often iK>or, and the loss of mercury is con- 
siderable. ^ They are therefore being generally 
abandon^ in favour of the leaching methods. 


Lkaohino MBTHODB.->~In these methods the silver 
is converted into a soluble form, usually the chloride, 
and this is then extracted by suitable solvents. 
The chloridizing is usually effected by roasting the 
powdered ore with salt, in a reverberatory or other 
furnace. The solvent used varies with the process; 
in the Augustin process it is a strong solution of 
salt, and in the Von Patera and RuaseU prooesses a 
solution of sodium thiosulphate (hyposulphite). 

Auguatin Proeeaa . — The ore is roasted with salt 
till it is completely chloridized, and it is then treated 
with a strong solution of common salt, in which the 
silver chloride is soluble, and the silver is precipitated 
from the solution by means of scrap copper. 

The Claudet Proeeaa . — This is u^ for the treat- 
ment of poor copper ores canying silver. The ore 
is roasted with salt, and is then treated with hot 
acidified water. There is enough salt present to form 
a brine which will dissolve the silver chloride, and 
the copper dissolves as chloride. To the solution 
zinc iodide is added exactly in the right proportion, 
and the silver is precipitate as silver iodide (Agl), 
which is insoluble in brine. The silver iodide is 
collected and treated with zinc, b^ which metallic 
silver is separated, and zinc iodide is formed and can 
be used again for precipitating silver. The crude 
silver mud is subsequently refined by cupellation 
with lead. 

The Von Paiera Proeeaa. — In the Von Patera 
process the ore is roasted with salt to convert the 
silver into chloride, but only a small excess of salt is 
used. The chloridized ore is washed with water to 
dissolve out any base metals, such as copper or zinc, 
which will have been converted into soluble chlorides 
or sulphates, and also any acid fonned during roast- 
ing, which, if left, would decompose the sodium 
thiosulphate. Any silver dissolved by the salt is 
thrown down by scrap copper. The washed ore is 
then leached with a solution containing about 2 per 
cent of sodium thiosulphate which dissolves the 
silver, and from the solution the silver is precipitated 
by calcium or sodium sulphide as silver sulphide 
(AgaS), which, on being strongly heated in air, is 
converted into metallic silver. 

The Ruaadl Proeeaa . — This is a modem modifica- 
tion of the Von Patera process, and is now largely 
used. The ore is treated exactly as described, and, 
if lead be present, this is precipitated from the thio- 
sulphate solution as carinate by the addition of 
sodium carbonate. The residue, after treatment by 
sodium thiosulphate, is treated with what is known 
as extra-solution, which is a solution of cuprous- 
sodium thiosulphate. This dissolves the silver left 
undissolved by the thiosulphate, and thus consider- 
ably increases the 3 rield. The silver from this 
solution is thrown down by sodium sulphide, the 
precipitate is treated with nitric or sulphuric acid, 
and the silver is precipitated by metallic copper. 

For most leaching processes it is essential that 
the chloridizing should be complete; that is, that 
all the silver should be converted into chloride. In 
the Russell process this is much less important, os 
the unaltered sulphides are dissolved by the extra- 
solution, and in some cases of chloridizing washing 
may be dispensed with. Small quantities of gold, 
if present, are also dissolved by the extra-solution, 
and may be recovered. On the other hand, silver 
chloride is leas soluble in the extra-solution than 
in simple hyposulphate, and therefore in most cases 
both solutions must be used. This process is 
rapidly superseding all others for the treatment 
of silver ores for which smelting methods are not 
suitable. 

The Ziervogd Proeeaa . — ^This method is only appfi* 
cable to the treatment of rich copper regulos con* 
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taining silver. The material is finely ground, and 
is roasM at such a temperature that sulphates of 
iron, copper, and silver are formed, and then the two 
first are decomposed. The roast^ mass is treated 
with hot water, which dissolves the silver sulphate, 
and from the solution the silver is precipitate by 
copper. 

Smiltino Methods.— The ores which are usually 
smelted are those which contain lead or copper. The 
lead ores are smelted in the usual way (see Lead), 
the silver going into the lead. This is concentrated 
by either the Pattinson or the zinc process (see Lead), 
and the resulting silver lead is cupelled. In the 
case of copper ores the silver goes with the copper, 
and may sej^rated in several ways. The rich 
regulus containing the copper and silver may lie 
treated by the Ziervogel process, or the copper may 
be reduced and the silver may be separated by electro- 
lytic refining. 

CuptUoUion, — In almost all cases the silver is 
finally purified by fusion with lead and cui)ellation. 
When silver-lead is heated with free access of air, 
the lead is oxidized and the silver is left, and if the 
oxidation be carried on on a hearth of bone-osh, 
which has the proj>erty of absorbing melted litharge, 
the lost traces may be removed. 

The system of cupellation usually used is that 
known as the English process. The furnace used is 
a small reverberatory furnace, the hearth of which 
is made movable, and consists of an iron frame into 
which moistened bone-ash is rammed, and in this 
a cavity to contain the lead is cut out. The lead to 
be cupelled is melted, and a blast of air is blown over 
the surface from a jet ; the air oxidizes the litharge, 
and this runs over the end of the hearth or cupel. 
Lead is added from time to time so as to kee[) up 
the level of the l)ath, till alx)ut 6000 to 7000 ounces 
of silver is on the hearth; then the oxidation is con- 
tinued till all the lead is oxidized and the liuth of 
silver is clear and brilliant. This is then allowed t#) 
cool. As it solidifies, the surface is thrown up into 
irregular elevations by the escape of oxygen, and 
unless care be taken silver may l>e lost by scattering. 
The cupel is then removed from the furnace, the 
bone-ash broken away, and the silver is ready for 
the market. If the silver lead be rich, say 5000 
ounces to the ton, the process is conducted as above; 
if it be poorer, the cupellation is carried on till alx>ut 
that richness is reached, when the lead is tapjsid out 
and the process started again, this being continued 
till enough rich lead has accumulated to yield the 
required amount of silver. This is then cu|)elled 
till all the lead is removed. In the German system 
the process is commenced in a furnace with a hearth 
of clay, and is finished on bone-ash. Any gold pre- 
sent in the ore will remain with the silver. 

Electro- DEPOSITION of Silver. — Electro -plating 
is very largely carried on, articles of various kinds 
being thus coated with silver. The process is very 
simple since silver is very easily deposited from its 
solutions. The solution used is almost always a 
solution of silver-cyanide in potassium cyanide, and 
the silver is precipitated by a very feeble current; 
indeed silver-plating may be done by simple im- 
mersion in certain solutions of silver salts without 
the use of a battery at all. The solution being 
prepared of suitable strength, the article, which has 
^n thoroughly cleaned 1^ washing, dipping in acid 
and alkali, and scratch -brushing, is attached to the 
wire from the negative pole of the battery, and is 
put into the solution so as to form the cathode, the 
anode being a plate of silver. The silver is rapidly 
precipitated, and comes down as a firmly adherent 
film, which is silver-white, but rough or matt, i.e, not 
bright. As the article is usually required bright, 


when enough silver has been deposited the artible 
is removed from the bath, rinsed, and polished by 
means of brushes or burnishers. Silver mav be 
thrown down bright so as not to need bumii^ng 
by adding bisulphide of carbon — or some other 
suitable substance— to the bath. The deposition is 
slow, and the bi^htening bath is usually onlv used 
to give a finishing laver to the icicle. Electro- 
types of silver are made by depositing a thick lajrer 
of silver on a suitable mould, and Uien removing 
the mould, and by using a mould in many portions 
very elaborate electrotypes can be prepare<L (See 
Electro-metallurgy.) 

Uses op Silver. — Silver is mainly used for coinage 
and for ornamental purposes. 

For coinage the silver is always alloyed with a 
certain amount of copper. The British coinage con- 
tains 92*5 p^ cent of silver, whilst that of many 
other countries only contains 90 per cent. The 
quantity of copper present in such rich alloys does 
not much imjuvir the silver-white colour of the 
metal. 

For ornamental purposes the ollo^ used is usually 
of the same comp^ition as the coins, and is then 
called standard silver. Such articles may be assayed 
and stamped with the hall-mark. 

Oxidized Silver , — Ornamental silver articles very 
frequently have the surface — os it is very im- 
properly called — oxidized. This is done either 
rubbing the article with a solution of platinum- 
chloride, which is decomposed, a layer of platinum 
being deposited; or with a solution of sodium-sul- 
phide, in which case a layer of sulphide is formed 
on the surface. 

Owing to the readiness with which silver is at- 
tacked and blackened by sulphur compounds, it is 
nut well suited for ornamental purposes. 

Photortraphy . — Owing to the readiness with which 
silver salts are acted on by light, they are laigely 
used for photographic purposes. The ordinary silver 
printing {Mtjiers consist of silver chloride, carried in 
a layer of albumen gelatin or collodion, the active 
agent in most cases being not the chloride but 
organic salts of silver formed by union of the silver 
with the organic vehicle. The ordinary photographie 
diy plates consist of very finely-diviaed silver bro- 
mide or iodide, carried in a layer of gelatin, or more 
rarely of collodion. The light acting on the silver 
com(>ound produces some change, by virtue of which 
it b^mes much more readily reduced by reducing 
agents — the developers — to metallic silver, the image 
Ixiing fixed by the solution of the unaltered salt in 
some solvent — usually scxlium thiosulphate (hypo- 
sulphite). The image in the case of a negative is 
therefore made up of finely-divided metallic silver 
suH])ended in gelatin, and is much more permanent 
than the ordinary print, in which the image ia oom- 
jK>sed of silver salts of uncertain composition, and 
often not of very great stability. In bromide prints 
the image is composed of silver, as it is in the nega- 
tive. (See Photoorapht.) 

The price of silver has fallen very much during 
the last few years, owing mainly to the largely 
increased output due to the discoveiy of the veiy 
rich deposits in Australia and the United States. 
See also Coining, Ccrrenot, Bimetallism, Mone- 
tary Systems, Ac. 

SILVERING. The application of silver leaf is 
made in the same way aa ttot of gold, for which see 
Gilding. Copper may be silvered over rubbing 
it with the following powder: — 2 drachms of cream 
of tartar, the same quantity of common salt, and 
i drachm of alum are mixed with 16 or 20 grains of 
silver, precipitated from nitric add hy copper. The 
surface of ^e copper becomes white when rubbed 
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wllli thli powdflr, wbioh may afterward! be bruehed 
off and poliahed with leather. A cheap allvering is 
fvepana as follows:— ( ox. of silver that has been 
psooipitated from a nit& add solution ^ the addi- 
tion of copper, common salt^ and chloride cl am- 
monium, of each 2 ox., and 1 drachm of perdiloride 
of mercury, are triturated together, and made into 
a paste with water; with this copper utensUs of every 
Irfnd^ that have b^n previously boiled with tartar 
and alum, are rubbed, after which they are made 
red-hot, and then polished. The intention of this 
process appears to be little more than to apply the 
silver in a state of minute division to the clean sur- 
face of the copper, and afterwards to fix it there by 
fusion; and accordingly this silvering may be effected 
by uai^ the argentine precipitate here mentioned 
adth bora or mercury, and causing it to adhere 
by fusion. The dial-plates of docks, the scales of 
barometers, and other similar articles, are silvered 
by rubbing upon them a mixture of chloride of silver, 
sea-salt, and tartar, and afterwards carefully wadi- 
ing off the saline matter with water. In this opera- 
tion the silver is reduced and precipitated in a finely- 
cfivided state on the metallic 8i;^aoe. It is not 
durable, but may be improved bv heating the artide, 
and repeating &e operation till the covering seems 
sufiBdently thick. The silvering of pins is effected 
by boiling them with tin filings and tartar. Holton 
mirrors or globes are silvered by an amalgam con- 
sisting of one part by weight of bismuth, h^ a part 
of lea4 the same quantity of pure tin, and two parts 
of mercury. The solid metals are to be first mixed 
together by fusion, and the mercury added when 
the mixture is almost cold. A very gentle heat is 
sufficient to fuse this amalgauL In this state it is 
poured into a clean glass globe intended to be sil- 
vered by means of a paper funnel, which reaches to 
the bottom. At a certi^ temperature it will stick 
to the glass, which by a proper motion may thus be 
silvered completely, and the superfluous amalgam 
poured out The appearance of these toys is varied 
by using glass of different colours, such as yellow, 
blue, or green. For a description of the silvering 
of mirrors see the article Mibbob. Most of the sil- 
vering processes formerly in use are now, however, 
superseded by the electro-process. See Elbotbo- 
ICETALLUBGT. 

SIMARUBACEiE, a natural order of exogenous 
plants. Flowers hermaphrodite; sepals four or five, 
with the same number of petals, and twice as many 
stamens; leaves without stipules, alternate or opf>o- 
site; flowers white, greenish, or purplish. This o^er, 
which is not numerous, consists of trees and shrubs, 
all having an intens^ bitter bark, a milky juice, 
and pinnate leaves. They are found in the region of 
the tropica. The Simaiiha offidnalu or Simaruba 
bark is one of the most powerful bitters known; and 
the wood, bark, and root of the Quassia, another 
i^des of this order, occupies an important place in 
the materia medica. 

SIMBIRSK, a government of Russia, bounded 
north by Kasan, east by Orenburg, south by Saratov, 
and west by Penza and Nijnei-Novgoroa; greatest 
length, north-west to south-east. 260 miles; greatest 
breadth, 140 miles; area, 19,110 square mues. It 
consists in general of an extensive plain of great 
fertility, and watered by the Volga, which traverses 
it circuitously from noi^ to soum. The climate is 
considered mild, though the Volga annually freezes 
for five months. The principal crops are grain, 
hemp, flax, hay, and tobacco. The minerals do not 
Include metals of any oonsequenoe. Fish abound 
both in the rivers and in the lakes, which, though 
Individually of small dimensiona, are very numerous. 
Pop. (1897), 1,549,461. 


SIMBIRSK, a town of Rueda, capital of the 
government of the same name, on a lofty bank of 
the Volga, 448 miles UB. of Moscow. It Is a wsB- 
built plaoe^ almost the whole of it being mors 
recent than 1864, when it was almost destroysd by a 
great fire. It has an extensive trade in graiik Pop, 
(1897), 43,298. 

SIMEON STYLITEa See Sttutbb. 

SIMFEROPOL, a town of Russia, capit^ of the 
government of Taurida, on an elevat^ plain at the 
foot of lofty hills, 40 miles north-east of SevastopoL 
It consists of an old and a new town — the farmer 
poorly built, and occupied chiefiy by Tartars, the 
latter with a handsome square and regular, spacious 
streets, and has several churches and mosques, a 
gymnasium, and a large civil and military huspiUl 
Pop. (1897), 48,821. 

SIMLAH, a town of Ind^ in the Punjab, chief 
sanitarium and summer capital of Britbb India, 78 
miles N.N.E. of Umballa. It stands 7000 feet alwve 
the sea, and consists of isolated houses, pero^d along 
the heights among oak and deodar forests, including 
many fine public buildings. The viceroy and chief 
officials remove here from Calcutta in the hottest 
eaason. Its average temperature is about 62°, and 
Sis summer heat seldom exceeds 72°. The stationary 
population is about 14,000. 

SIMODA, a seaport town of Japan, near the 
south-eastern extremity of Idzu, on the Island of 
Niphon, and at the western entrance of the Gulf of 
Y^do. It was nearly destroyed by an earthquake 
on December 23, 1854, which caused the sea to 
rush in with such violence as to sweep almost every- 
thing before it It has, however, been in great part 
rebuUt, and since 1857, when the Dutch treaty was 
signed, it has been a free port for foreign commerce. 

SIMOIS, a river of Troas, which rises in Mount 
Ida and falls into the Xanthus. It is celebrated by 
Homer and most of the ancient poets, as many battles 
were fought in its neighbourhood during the Trojan 
war. Its modem name is Dumbrek Cbai, and its 
course is so altered as to lead directly into the 
Helle8}K>nt, being no longer, as formerly, a tributary 
of the Scamander. 

SIMONIDES, a celebrated Greek lyric poet, sou 
of Leoprepes, was bom in the Island of Ceos B.0. 556, 
and appears to have been devoted from his earliest 
years to music and poetry. Invited by Hipparchus, 
who then mled over Athens, to visit that city, he 
proceeded thither, and among other distinguisbed 
men whom that r^er bad gathered around him, he 
there met Anacreon and Lasus, Pindar’s master. 
After the death of Hipparchus, from whom he bad 
received very generous treatment, he seems to have 
proceeded next to Thessaly, where he obtained the 
patronage of the Aleuads and Scopads, whose vic- 
tories in the sacred games he celebrated in immortal 
verse. He subsequently returned to Athens, and at 
a competition for the b^t elegy upon those who fell 
on the field of Marathon, gained the prize over 
.^cbyluB himself. When eighty years of age he was 
victorious in another celebrat^ poetical contest, 
which was his fifty-sixth victoxy of this nature. 
Shortly after this he was invited to the court of 
Hiero at Syracuse, where he remained till his death 
in 467 B.O. at the advanced age of ninety. He 
appears to have been a chief favourite with Hiero, 
though at that time his court was adorned by the 
presence, among others, of Pindar, Baochylides, and 
iEschylus. Elaborate finish, tme poetic conception, 
genuine pathos, and perfect power of expression, in 
addition to the sweetness which procured for him 
the surname of Melicertes, are among the chief 
characteristics of his versification, though in orim* 
idity he was surpsssed by his oontemporary Finaar 
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He broaglit ikfb •Ltgj and epignm to a h%k d^gfree 
of perfeetioii, and fai the dwiyramb and triumplial 
jde he partioiilarlj dfatjngnlahed himaalf. To Suno- 
nidea It attributed ako & laventkm of the art of 
artiScial memorY, and he laendited withtheadcUtioii 
to the Greek aMiabet of the loaf vowek and the 
double letter*. He made literature a prof—iinn, and 
appears to have acquired the unenviable fame of 
b^g the first who took money for his poeuBO. Only 
f ragmente of the works of this poet have oome down 
to us. The best editions these are Schneidewin's 
(Simonidis Cei Carminnm Baliquis; Brunswick, 
1886), and Bergk’s <iu bis Poetse Lyrid Orsad). 

SIMON MAGUS, or the Moffieian, an impostor 
mentioned in the Acts of the Apostles, a native of 
Samaria^ who pretended to be an ceoa of an exalted 
nature, and called himself the supreme power of 
God. (See Gnostiob.) Struck with astonishment 
at the miracles of the apostles, and at the effect 
which followed the imposition of hands, he offered 
them a sum of money to be endued with similar 
powers. His prt p'>8al met with an indignant refusal 
on the part of Peter; and from the fact of Simon 
Magus being the first person who attempted to traffic 
with money in spiritual functions and endowments, 
the term aimcny has been employed to designate 
such traffic. (S^ Simont.) After this Simon seems 
to have gone about making proselytes, carrying with 
him a 'ryrian courtezan, whom he represented as 
Helen who had been the cause of the Trojan war, and 
sometimes as Minerva, calling her at the same time 
the first intelligence, or mother of all things. Other 
stories are related of him, but are not well authenti- 
cated. It has also been said that he was worahip|)ed 
as a god at Rome, and that his statue was erec^ 
there, with the inscription, ‘ Simoni Deo sancto.' His 
followers are known by the designation of Simonians. 

SIMONOSEKI, Shimonoskki, or Akamaoameki, 


a town and seaport of Japan, situated at the south- 
west (K)int of the island of Hondo or Ni})hon, on the 
narrow Strait of Simonoseki separating Hondo from 
Kiushiu, opposite Moji in Kiushiu. Owing Ui its 
situation it has rapidly become an im{>ortant trading 
centre, connected with the rest of Hondo by railway. 
The recent war between China and Japan was con- 
cluded by a treaty signed here in May, 1896. (See 
China.) The place consists mainly of one long 
straggling street. Pop. (1001), 44,283. 

SIMONY, in English law, so called from its simi- 
larity to the offence of Simon Magus (see Simon 
Maous), is the crime of trafficking with sacred 
things, particularly the corrupt presentation of anv 
one to an ecclesiastical benefice for money or reward. 
This offence is not punishable in a criminal way at 
common law, but by an act of Queen Elizabeth it is 
provided that if any patron, for money or other pro- 
fitable consideration or promise, present to any eccle- 
liastical benefice or di^ty, both the giver and the 
taker render themselves Uable in the forfeiture of 
two years* value of the benefice or dignity. Corrupt 
elections and resignations in colleges, hospitals, and 
other eleemosynary corporations are punisnable in a 
■hnilar way. The sale of an advowson during a ' 
vacancy is not considered a simonical offence, and an 
engagement on the part of the presentee to resign 
the benefice at a future date in favour of one of 
two persons to be specially named, who must be 
either uncles, sons, grandsons, brothers, nephews, or 
grand-nephews of the patron, is reckon^ valid. 

SIMOOM, Simoon, Samun (Arabic, sammo, *hot* 
and * poisonous’), a noxious hot wind which blows 
at the period of the equinoxes in most countries 
bordering on sandy deaerta, espeeWy in oertiun 
parts of Asia and Africa^ where its temperature 
has been known to reach as hii^ as 180^ The i 


Jntenae and pmelilng lient» teewnhUng that of an 
oven, is derived Iran the hot aanda. which. In the 
deeerts of Ahte and Anhia^ often oecome h ea t e d 
lor a deprii of eome Inohee to SOO* Fafar. This hot 
sand ia whirled up from tiie earth by the advancing 
wind, and the wh^ air Is filled with an extramaW 
■nbtle and penetraring dust, the effect of which, tt 
breathed fr^y, is to induce suffocation. The ap- 
proach of the simoom is heralded by a thin base 
along the horizon, which rapidly beoomee more and 
more dense, till it covers the whole face of the 
heavens. Iliis is followed fierce ffusts of wind, 
accompanied with clouds of and ouming land, 
which are whirled round in rapid gyrations, and ao 
swept onwards. Sometimes vriide caravans are 
buried in the masMs of sand thus oarried along. 
The simoom generally lasts from six to twelve houxa 
and sometimes longer. When the wind blows in 
squalls death is often very suddenly produced by 
actual suffocation, and is followed by bleeding at the 
nose and mouth. Persons expos^ to it protect 
tbemselvee by stopping the mouth and nose with 
handkerchiefs, and the camels instinctively bury 
their noses in the sand at its approach. The effects 
of the simoom are felt in the south of Europe^ the 
hot wind produced in Italy being called the sircMXXi. 
In Turkey this wind is called the tamicli; in Guinea 
and Senegambia a similar wind is called harmaUan, 
See Harmattan. 

SIMPLON (Italian, Sempione), a mountain, 11,117 
feet high, of the Lepontine Alps, in Switzerland in 
the east of the canton of Valais, and celebrated for the 
road that passes over it, which is justly regarded as 
one of the most celebrated engineering works of 
modem times. This road commences near Brieg, on 
the Swiss side, and terminates at the town of Dome 
d’Ossola, in Piedmont Begun in 1800 under the 
direction of Napoleon, it wus completed in 1806. It 
is carried across 611 bridges and through a number 
of great tunnels, and rises to the height of 6678 feet 
A railway tunnel, 66,000 feet long, is in course of 
construction through the mountain from Brieg on 
the Swiss side to Isullu on the Italian side. It is 
expected to cost £2,800,000. 

SIMPSON, Sib Jambs Young, M.D., the most 
eminent medical practitioner of his day, and the 
discoverer of the aneesthetic properties of chloroform, 
was bom on June 7th, 1811, at Bathgate in Linlith- 
gowshire, where his father carried on the business of 
baker. Educated in his native place until he attained 
the age of fourteen, he then proceeded to the Uni- 
versity of Edinburgh, where, by dint of f mgsl living, 
with the aid of a bursary be obtained in 1826, he 
made his way with industry if not with distinction, 
and in 1880 wss licensed by the Royal College of 
Surgeons. Being unsuccessful in an attempt made 
at this time to obtain the post of surgeon at the 
small village of Inverkip, be again betook himself 
to his mecBcal studies, and gn^uated as M.D. hi 
1882. llie merit of his graduation thesis procured 
him the appointment of assistant to Professor John 
Thomson. In this position he soon acquired con- 
siderable distinction, and his investigations into the 
science of obstetrics procured him more than local 
renown. He was elected one of the presidents of 
the Royal Medical Society, the membenhip of which 
comprised a number of young physicians who aimed 
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OB poiUiology for ProfiMor ThomooB, and oo obotet- 
rioi in the eztiB-Mdetnioal lohoo], ho wao appointed 
In 1889 to the chair of midwifery in the XJnivendty 
of Edinburgh. Hie election to this chair wae itrenn- 
onsly oppoM by the whole profeesorial etaff and 
othen, and it wee only by the narrow majority of 
one that hie candidature proved eaooeeefoL One of 
the objectione urged agidnet hie election wae that 
vhdton would not be drawn to the city, and trade 
would ooneequently be affected. The oppoeition of 
the profeeaore in no way prejudiced the etudenta 
agai^ him, and for the first time in the history of 
the university the class of midwifery wae the lar^t, 
and the seats in the class-room too few for the 
audience. The same success continued to attend 
him from year to year, the increase of his practice 
keeping pace with his popularity as a teacher. He 
was frequently called to the remotest districts of the 
country; and his house, quite a hospital latterly, was 
thronged by visitors from all quarters of the globe, 
of all classes — rich and poor, all of whom received 
equal attention, without regard to social position. 

The discovery of the ansasthetic properties of 
chloroform, with which his name will ever be associ- 
ated, and likewise the invention of acupressure, are 
due in the first instance to the tenderness of Simp- 
son’s nature, which early urged him to seek some 
method by which the excessive pain of surgical 
^rations might be mitigated. (Sm Chlobofobm.) 
His first paper on chloroform was read before the 
Medioo-CMrurgical Society of Edinburgh on March 
10th, 1847; and notwithstanding a storm of opposi- 
tion raised by some against the hitroduction of chlo- 
roform, which, however, soon passed away, honours 
ware showered upon him from numerous scientific 
societies on the continents of Europe and America. 
In 1853 he was elected a foreign associate of the 
Academy of Medicine of Paris, an honour at that 
time held by no other in Great Britain; and in 1856 
he received the laureateship and gold medal of the 
French Academy of Sciences, with the Monthyon 
prize of 2000 francs, awarded for ^rnost important 
services done to humanity.’ Acupressure, a mode 
of arresting surgical hsemorrhage and closing wounds 
by temporary metallic compression of the arteries, 
instead of by ligatures, was first expounded by 
Simpson in a paper read before the Hoyal Society 
of ^inburgh in 1859, and afterwards in a more 
extended form in his treatise on Acupressure (1864). 
The subject of hospital reform occupied his attention 
for more than twenty years, and his papers (British 
Medical Joumi^ 1869) have contributed greatly 
towards remedying the great evil known as * hospi- 
talism.* His great idea was that the unit of a hos- 
pital was not the ward but the bed, and the ideal 
hospital would have every patient absolutely shut 
off from eveiy other, so that there might be no 
danger from the inter -contamination that renders 
the mortality of hospitals so high. Notwithstanding 
his multifarious engagements, Dr. Simpson found 
leisure to engage in antiquarian researches. His 
essays on medical and Scottish antiquities, and on 
the Great Pyramid of Gizeh, have been collected and 
edited by Dr. John Stuart (two vole. 1872). Besidec 
academic, he had not a few dvic honours conferred 
upon him. In 1847 he was appointed her majesty’s 
physidan-aoooucheur for Scotland; in 1856 he was 
created a knight of the royal order of St Olaf by 
the King of Sweden; and in 1866 a baronetcy was 
conferred upon him. In 1867 he was ohainnan of 
the public health department of the Social Sdence 
Association, whidi met at Belfast In 1868 he was 
an unsuccessful candidate for the prindpalsbip of 
Edinburgh University. He visited Borne in the 
spring ^ 1869; and after two hurried visits to 


London In Febmaij, 1870, which idd greatly bn 
his health, returned to E^buigh only to betake 
himself to hie bed, never again to resume the busy 
labours of his life. After a long period of Intense 
amy he died on the 6th of May, 1870. Sir James 
Simpson was bharacterized by great tenderness of 
heai^ genuine piety, and a gemal kindly disposition. 

SIMSON, ifoBBBT, an eminent Scottish mathe- 
matician, was born In October, 1687, in Ayrshire 
He was educated at the Univerrity dt Glasgow wito 
a view to the church, but mathematics gained the 
day over theology, wmoh study he gave up in favour 
of the former. At the early age m twenW-two he 
was offered the mathematical chair in the University 


was offered the mathematical chair in the University 
of Glasgow, in which a vacancy was soon expecteJL 
Beluctant, however, to advance at so early an age 
from the situation of a student to that of a professor 
in the same college, he solicited and obtained per- 
I mission to spend one year in London. Here he 
b^iame acqumnted with several eminent mathema- 
ticians, from his interoonrse with whom he gained 
stm fuitiier insight into mathematical science. When 
the vacancy in the mathematical chair occurred In 
1711, he was unanimously elected to the post Im- 
mediately after his admissien Simson entered upon 
the duties of his class with much zeal and success, 
and continued to discharge these duties the fifty 
following years of his life. By the advice of Dr. 
Halley he directed his private studies to the restor- 
ation of the ancient geometers. His first labour in 
this direction was to restore the Porisms of Euclid. 
In 1735 our author published his Sectionum Coni- 
carum libri Quinque, a work which he intended as 
an introduction to the study of Apollonius. The 
next object of his labour was the Loci Plani of 
Apollonius, which he completed in 1738, but which 
he did not venture to publish till 1749. He after- 
wards revised and corrected this work, which greatly 
extended his reputation, and obtained him a high 
place among the geometers of his age. The restora- 
tion of the elements of Euclid was the great object 
of Dr. Simson’s care, and an edition of the Elements 
was published in quarto in 1756, a work which has 
always enjoyed a high character both for precision 
in the definitions and accuracy in the demonstra- 
tions. The Sectio Determinate of Apollonius next 
occupied his attention, but this work was not pub- 
lished till after his death, when it was printed along 
with the Porisms of Euclid, and published at the 
expense of Earl Stanhope. Simson died on the 1st 
October, 1768, leaving to the university his valuable 
library. See his life by Dr. Trail (London, 1812). 

SIN. Every evil disposition, thought, or action 
which the divine law (whether the positive revealed 
law, or the moral law which God has implanted in 
the mind of man) is violated, is sin in the widest 
sense of the word, considered in relation to morals or 
religion; considei^ as an offence against the laws 
of society, an evil act is called tk crime, miademeanour, 
&a Strictly speaking, sin can attach only to an 
intelligent and free agent, who has or might have a 
knowledge of the existence and sacredness of the 
law. The imputation of sin to the transgressor of 
the divine law is the regarding him as the author of 
this transgression, and as ju^y punishable for it. 
Theologian and moral philosophers distinguish seve- 
ral species of sins, either with reference to the nature 
of the law which the sinner transgresses, or to the 
subject against which the sin is committed or to the 
sinner, or to the nature and ouality of ^e action 
itself. Li the first point of view sins are divided 
into thoee of omission and oommission; but this 
division amounts, in fact, to nothing, because when- 
ever a man tin he omits something which he on^t 
to have done, and oommits something which he oo^ 
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lo baw left adoM. Tbt Mm rfii my fall imdBr 
oliML aoooidiiig m wa exprew poaitiTaly or 
iiigativalythaiiiof«lUwwhiehiaipiolale<L Tha moral 
l alat iopa betwaen man and the objeote of hk duty 
are maoh too doee to allow an eoaentUl differenoe 
betwaen omMon and oommimion. Sina are divided, 
like dutiea, into thoae towards God, our fellow-men, 
and omadvea; bat this division is little more than 
fonnal, for aveiy sin fails, in some degree, under aU 
three heads. Am regards the sinner, sins are divided 
into premeditated and unpremeditated, the latter 
being the fruit of sadden impulse and not of deliber- 
ate purpose. Moreover, there are internal and ex- 
ternal sins (the former indude bad appetites, evil 
thoughts, &C.), conditional and unconditional sins. 
Sin is often us^ also for that state of the soul which 
is properly called sinfulness. Lastly, sin is divided 
by theologians into original sin (see Original Sin) 
and actual sin; the former again into inherent sin 
(denoting that corruption of nature which is believed 
to have been transmitted from the first man to all 
his offspring), and imputed sin, denoting that liability 
to punishment to which all the posterity of Adam 
are subject by the imputation of his transgression. 
Actual sin is again divided by theologians into mortal 
and venial. Mortal sins, according to 1 John v. 16, 17, 
are those the commission of which is followed by 
spiritual death, that is, the lose of Gkxl’s grace, and 
differ from those which may be more easily forgiven. 

SINAI is properly the general name of a moun- 
tain mass in Arabia Petnea, occupying the southern 
extremity of the |>eniu8ula of the same name which 
projects between the two forks of the Ked Sea, the 
Gulf of Suez separating it from Egypt on the west, 
and the Gulf of Akaba separating it from another 
portion of Arabia on the east Sometimes, however, 
the name Sinai, or rather Jebeltor-Sinai, is used in a 
more restricted sense, and confined to the culminating 
mountain of the mass, which is situated not far from 
its northern edge, and presents a number of magni- 
ficent peaks, the loftiest of which rises 8551 feet 
above sea-level The whole mass is of a triangular 
shape, about 70 miles long from north to south, ter- 
minating nearly in a point in the latter direction, 
but gradually widening out till its northern base has 
A breadth of about 60 miles. It consists of a series 
of mountains, composed for the most part of granite, 
syenite, and porphyry, with occasional strata of sand- 
stone and limestone, and intersected by numerous 
waddii or valleys, lliese are generally mere ravines, 
deep and narrow, and hemmed in by walls of granite^ 
which in some instances rise almost perpendicularly, 
so as to form precipices 1000 feet in height. The 
principal peaks of the mass are Jebel Ze^, which 
attains an altitude of 8551 feet; Jebel Katerin, 
8536 feet; Jebel Umm Shomer, 8449 feet; Jebel 
Mds^, 7375 feet; and Jebel Serbti, 6734 feet The 
last was supposed by the earlier church fathers to be 
identical with the true Sinai whence the law was 
promulgated; but this does not meet the exigencies 
of the Scripture narrative, and from the time of Jus- 
tinian downwards Jebel Mdsd, or Mount of Moses, 
has been almost universally regarded as the mountain 
of the law. The most recent research has tended 
only to confirm this view. Dr. Beke, indeed, travel- 
ling in this region in 1874, believed be dimvered 
Sinai in Mount Barghir, one day’s journey north-east 
of Akaba; but his opinion doM not i^pear to be 
beaed on suffident evidence. At the of Jebel 
Mdai stands the celebrated monastery of St Catha- 
rine, the buildings of which form a ouadrangle, 
Ifuslnaid by walls, averaging 30 feet in height, and 
Btrengthen^ by bastions, which give it all the afmear- 
UMbot a fortress. In the loftier waddis of the Sinai 
the moistore Is tolerably abundant, and 


■offices not only to fondsh aimontaneoas ooverinff ol 

K but to rear shnibi of Mimosa and tamaiWc; 

the lower waddis the vegetation is much mors 
scanty, and the general appMranoe of the surface Is 
very desdate. See the Ordnance Survey of the 
Peninsula of Sinai (London, 1872). 

SINCLAIB, Familt or. The sumame of Sinclair, 
or St Clair, is of Norman origin. The first who bote 
it in Britain was Waldeme, count de Santo daro^ 
who accompanied the Conqueror into England. The 
son of this oonnt settled in Scotland in the rein of 
David I., receiving from that monarch a grant <a the 
barony of Roelin. His descendants, among other 
possessions, obtained also the earldoms of Orkney and 
Caithness. These Sinclairs are to be distinmuibed 
from another branch of the family, the Sin^rs of 
Hermanston, who derive their descent from Henzy 
de Santo Claro, vicecotnet of Biohard de MorvUlei 
chancellor of Scotland, from whom he obtained In 
1162 a charter of the lands of Hermanston. Sir 
William St Clair of Hermanston distinguished Urn- 
self so greatly at the battle of Bannockburn that 
Bruce is said to have presented him with the sword 
with which he himself had fought on that day. 
On the sword is inscribed the words, * Le roy me 
donne, St Clair me porte,’ and it is still In pos- 
session of the family. Sir Henry St Clair of BosUn 
swore fealty to Edward I. of England, and seems to 
have sided at first with the English in the wars of 
Scottish independence. Subsequently, however, he 
gave in his adherence to Bobert Bruce, from whom 
m 1317 he obtained a grant of land in the moor of 
Pentland. Sir William, his son, obtained a further 
grant of land from the king. This knight aocom- 
anted Sir J ames Douglas to the Holy La^ with the 
eart of Bruce. A son of his married Isabel, a 
daughter of Malise, earl of Stratheam, Caithness, and 
Orkney, and by this means the earldom of Orkney 
came into the family. For the next two generations 
the power and influence of the family continued to 
increase, and their mode of living was in a stvla of 
princely magnificence. William, the third earl was 
one of the most powerful noblemen in the Ung- 
dom. Father Hay, a member of bis bouaeholo, 
apeaka of him aa keeping a great court, and being 
royally served at hb own table; Lord Dirleton was 
his master of the household. Lord Bortbwiok Us 
cup-bearer, and Lord Fleming his carver. His lady, 
Elizabeth llouglas, was serv^ by seventy-five gen- 
tlewomen, of whom fifty -three were daughters of 
noblemen, and was attended by 200 riding mtle- 
men on all journeys. In 1446 this earl founded BoaUn 
chapel bringing skilled workers from abroad to build 
it, and endowed it with various lands and revenues. 
'Hiis rich and elaborately constructed edifice still con- 
tinues one of the cUef architectural beauties of Scot- 
land. He was Ugh chancellor of Scotland from 1454 
to 1458. He was also admiral of Scotland, and as such 
conveyed the Princess Margaret to France in 1486. In 
compensation for resigning a claim of right he bad to 
the lordship of Nitbsdale he obtained a grant of t^ 
earldom of Caithness, 28th August, 1455. In 1470 the 
earldom of Orkney and the lordsUp of Shetlaod wets 
purohaaed by the king from the Sinclairs, and in 1471 
they were annexed to the crown by act of Parlia- 
ment As compensation for the loss of this earldom 
the king granted the earl the castle of Bavensoraig 
at Dysi^ in Fife, with several lands adjoining. He 
was now styled Earl of Caithness and Lord Sinclair. 
Hb daughter Catherine married the Duke of Albany, 
second son of James IL The partition of Us lands 
among Us three sons tended to the diminution ol 
the power of thb great house. Hb eldest son William 
received the baroi^ of Newbuzgb, AberdsenaUts; 
Us second son, Sir Oliver, received all Us lands soulb 
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of iho Taj; wliilo to hif third ton, olfo namad 
WflUam, ha oonvayad tha earldom of Galthseaa. 

Babons Sxkolaib. — The aetUemeiit upon Sir 
Oliver Sinclair of all hia father’! land! aonth of tha 
Tay waa diaputad by hia eldeat brother, William 
Sinclair of Newburgh, and Sir Oliver relinquiahed to 
him the landa of Cowsland, Mid-Lothian, with the 
barony of Dyaart and adjacent landa in Fife, in return 
for whidi hia brother renounced all title to (lie barony 
of KoaUn. Henry, a eon of tha latter, waa created 
Lord Sinclair in 1489, and falling at the battle of 
Flodden, 9th Sept. 1513, wae sucoi^ed by a line of 
Lorda Sinclair who ranked prominently among the 
higher nobility of Scotland. The third lord waa a 
aupporter of the Reformation. The aeventh lord 
having no male iaaue, and hia daughter Catherine 
having married John St Clair, younger of Herman- 
■ton (the family already alluded to), the aon of thia 
marriage became eighth Lord Sinclair. In thia title 
he waa confirmed by lettera patent from Charlea II., 
dated June 1, 1677, and he aubaequently procured 
an extenaion of the patent to the beira male what- 
aoever of hia father. Thua the title went to ^e 
Sinclaira of Hermanaton, who have retained it ever 
aince. 

Sinclairs of Roblin. — The above-mentioned Sir 
Oliver, son of the third Earl of Orkney, had five aona, 
and waa the progenitor of a line of barona who for 
two centuriea continued in poaaeaaion of the EoaUn 
domaina. Sir Oliver Sinclair, hia third aon, waa the 
celebrated favourite of James V., who had command 
of the Scottish army at the rout of Solway Moea in 
1542. His fourth son became Dean of Restalrig; it 
waa he who married Queen Mary and Lord Damley. 
The last of Sir Oliver’s line sold the estates of Roalin 
to one of the sons of the eighth Lord Sinclair, and 
these estates, together witli those of Dysart, were 
carried by destination to the issue of the eighth 
lord’s second daughter, whose grandson. Sir James 
St. Chur Erslcine of ^va, succeeded 1^ uncle as 
second Earl of Rosslyn in 1805. 

Earls of Caithness. — Thia title, aa mentioned 
above, was conferred on William Sinclair, third earl 
of Orkney, who left it to hia second aon, William; 
and thia son obtained a charter of the whole lands of 
the earldom, &c., to himself and hia heirs, 7th Dec. 
1476. From him the present branch of the family 
which now enjoys the title ia remotely descended. 
An attempt made in 1529 by the third earl to take 
forcible possession of Orkney resulted in a signal 
defeat I'he sixth Earl of Caithness, being deeply 
involved in debt, executed in 1672 a deposition of 
his titles, estates, and heritable jurisdictions in favour 
of Sir John Campbell of Glenorchy, hia principal 
creditor, who was accordingly created Earl of Caith- 
ness in 1677, after the decease of this earL Sir John 
Campbell, however, was ultimately obliged to relin- 
quish the title in favour of George Sinclair of Keiss, 
a grandson of the fifth Earl of Caithness, and was 
afterwards created Earl of Breadalbane. The Sin- 
clairs of Ulbster, from whom came Sir John Sinclair 
(see Sinclair, Sir John), are a branch of the noble 
house of Caithness. 

Among other branches of the Sinclair family may 
be mentioned the Sinclairs of Dunbeath, Inverness- 
shire, of Longformacus, Berwickshire, and of Steven- 
aton, East Lothian. 

SINCLAIR, Sir John, Bart, a very active and 
uaeful agriculturist and general statist, was bom at 
Thurso Castle, in the county of Caithness, May 10, 
1754, and received his education consecutively at the 
Universities of Edinburgh, Glasgow, and Oxford. 

In 1775 he became a member of the Scottish bar, 
and was afterwards called to the English bar, but he 
did not follow out the profeaaion of the Uw. In 1780 


he waa eleoted ssembar of Parliament for the county 
of Caithneas, where hia estates were sitnated; and 
be had also tiie aame honour conferred on him at the 
elections in 1790, 1802, and 1807. In 1785 he 
engaged aerioualy in inquiriea on political anbjeote in 
pneral, and oolleotcd a maae of materials from dif- 
ferent eonrcee. The first pnbliahed form which part 
of these assumed was in an essay On the Public 
Revenue of the British Empire. In 1786 he was 
created a baronet In 1790 the idea of t^ great 
national undertaking, the Statistical Account of 
Scotland, h^ sugmted itself to the mind of Sir 
John Sinclair; and Ming a lay member of the Asaeni' 
bly of the church it occurred to him Uiat he miglit 
be able to prevail on a great proportion of the 
clergy to furnish such gene^ information regardbig 
the state of Scotland as should afford data for an 
estimate of the political situation of that portion of 
the United Kingdom. After unwearied exertions, 
in which he was ably seconded by the clergy, Sir John 
succeeded in bringing the first volume of this great 
work before the public on the 25th May, 1791, just 
a year after its suggestion to the members of the 
church; and on the Ist of January, 1798, seven years 
and a half after its commencement, the work was 
brought to its completion. It was comprised in 
twenty thick octavo volumes, and to these another 
WM subsequently annexed. In May, 1798, Sir John 
printed and circ^ated a plan for establishing a board 
of agricultural and internal improvement ; and 
shortly afterwards carried in Parliament an address 
to the crown in favour of the proposed establishment 
The board soon after was not only appointed, but 
received a charter from the crown, in which Sir John 
was nominated its first president In 1808 he pub- 
lished an elaborate work, in three octavo volumes, 
under the title of a History of the Public Revenue 
' of the British Empire. About the year 1797 be was 
led to the consideration of the subject of health, and 
the result of his investigations was a pamphlet in 
4to, published in 1803, entitled Hints on Longevity. 
The attention excited by this pamphlet both at home 
and abroad led him to the publication of u larger 
work on the same subject under the title of a C^e 
of Health and Longevity (four vols. 4to), in which 
were condensed the researches of both ancient and 
modem authors. This was followed in 1819 by bis 
Code of Agriculture, a work which has gone through 
several editions and translations. Besides the works 
which we have specified, Sir John published a great 
variety of smaller pamphlets and tracts, all bearing 
on points of agriculture or political economy. He 
died in (^orge Street, Edinburgh, on the 21st Dec. 
1835. 

^ SIND, Sindh, or Bcinde (from aindhu, a collec- 
tion of waters), an extensive territory of British 
India, included in the Presidency of Bombay, com- 
prising the lower course and delta of the ludua^ and 
situated between lat. 23'' 32' and 28*’ 50' N.; and 
between Ion. 66*' 35' and 71® 18' R.; bounded on the 
west and north-west by Baluchistan and Afghanistan ; 
north-east by the Panjab; east by Rajputana; and 
south by the Runn or Kan of Ka^ and the Indian 
Ocean; length, north to south, about 880 miles; 
greatest br^th, east to west, 280 miles; area, esti- 
mated at 48,014 square miles. It is divided into 
five ooUectorates, Uaidarabad, Karachi, Shikapur, 
Thar and Parkax, and Upper Sind Frontier. TLe 
capital is Haidaraba^ the ^ef port Kar^hi, which 
is connected with it by railway. Its sea-ooast, 
except at the western extremity (Cape Monza), ia 
very low, being oomposed of mud-buiks deposited 
from the rivers of the delta, or of low bills ol sand 
blown in from the beach, the whole shore being a 
dreary swamp, destitute of trees or shrubs, and s^ 
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inergwi it tptingtidei. Tat MTml mflat inland, 
ilao, the delta is freqnentlj overflowed by the tide^ 
and oovered with wat e r daring the lommer months. 
In the dry eeaeon the stiff olay-soil, which is itron^y 
impregnated with nitre, bears an abnndant crop A 
gi^tio gram, with fane, mimotas, and cacti, and 
affords pastare to nomerous herds of buffaloes. The 
aUavial tract farther north, which skirts the Indus 
from 2 miles to 10 miles on either side, is, like the 
delta, intersected with canals and water-oouraea, but 
very superior to it in iq>pearance, soil, and onltiva- 
tion— possessmg, indeed, a fertility exceeded that 
of no tract of country anywhere known. East 
stretohM a region mostly alluvial, but which, from 
its having been deserted by the river, has become a 
desert of indurated clay; it is chiefly level, but tra- 
versed by two low ranges of tertiary limestone and 
flinty chalk, and in some parts covered with shifting 
sand-hills, affording pasturage throughout its extent 
for camels, buffaloes, oxen, sheep, and other herbivo- 
rons animi^. West of the Indus the Hala Mount- 
ains approach the river at Sihwan, and come close i 
to the sea at Cape Monxa; and between the former | 

? laoe and Kari^, on the north-west mouth of the 
ndus, is a maze Of hills, the highest of which reach | 
an elevation of about 1500 feet, terminating abruptly j 
on the west bank of the stream. North of Sihwan 
Qat 26* 2r N.), which is considered to mark the 
m vision between Sirra or Lower, and I>ar or Upper 
Scinde, the country improves in its aspect ; but with 
regard to Scinde as a whole, Captain Postans well 
observes — * Its general ap|)earance is that of a jungly 
wilderness; and spontaneous vegetation takes the 
place of cultivation.’ 

The climate is remarkably dry and sultry, the 
country being seldom visited by rain. The mean 
temperature of summer at Sakl^ar in the extreme 
north is about 102*4 Fahr., and even the waters of 
the Indus at that season attain a warmth of 92*. In 
the upper districts frost is not unknown, and the 
heat often varies in the twenty -four hours from 40* 
to 84* Fahr. The hot season lasts from March to 
September, the cold from October to March; and 
the changes from the one to the other are so rapid, 
that spring and autumn are not experienced. The 
exhalations, caused by the evaporation during sum- 
mer from the stagnant waters and rank decayed 
ve^tation, are extremely injurious to health. 

The husbandry of the Scindians is of the rudest 
kind, their implements being very few, and of the 
simplest construction. The northern districts not 
visited by the floods are artificially irrigated either 
by the Persian wheel, worked by a camel, or by 
sbaply opening drains and canals leading to low- 
land In those parts that are under tillage the 
land yields two crops annually; the spring crop con- 
sisting of wheat, barley, millet, sesamum and other 
oil-se^, hemp, opium, and tobacco; the autumn 
crop of rice, maize, cotton, sugar, and indigo. Kice, 
wheat, and maize form the principal staples, being 
both extensively used for food and exported. Pulse, 
pumpkins, and other succulent plants are raised in 
either season. The date, mango, plantain, pome- 
granate, lime, citron, tamarind, fig, mulbeiTy, pis- 
tacia, melon, grape, &c., are amongst the principal 
fruits. Date-pall^ are planted in considerable num- 
bers. In moist situations gigantic grasses abound. 
The wild animals include the tiger, panther, hyena, 
jackal, wolf, fox, antelope, and other kinds of deer, 
wild ass, wild hog, &c. The domestic animals include 
oamelsi, buffaloes, horses, sheep, and goats. I’he 
camels are valuable, both as beasts of burden and as 
furnishing a rich and hair for shawls and cloths; 
the buffaloes are pThsed for their hides, fl«di, and 
wiillr^ ol which last ghee is made, which is an import- 


ant article of traAo In IndioB eominsroe. Birds are 
In great variety. Fish Ibnn a dilef part of the food 
ol Uke humbler orders of people. Venomous snaks% 
soorpions, and oentipedes are common. 

The S^diam^ a mixed raoe ol data and Balnelil% 
are partiy ol the Hindu and partly of the Mobam- 
medim fidth. They are described as well mad% and 
handsome; tall, inclined to oorpulenoe, and of dark 
complexion; and the women are partioularly notioe- 
able in the East for their beaaty. The moral ohar- 
acter of the people ia low. The tai^age <ffffers 
little from the pure Hindi of Upper India, though 
more regular and complete in the inflexions of its 
nouns and verlm, Baluchi is also much spedeen, 
esjiedally in the districts west of the Indus; and 
Persian may be considered as the language ol the 
higher ordert. The natives are very ingenious as 
weavers, turners, and artisans, and are specially 
noted for their skill in the production of wooden lac- 
quer work, famed throughout India. The leading 
textile fabrics are coarse silk, cotton, or mixed cloths. 
The ooanie silk o^ls are woven from silk imported 
from China and Persia. I'he manufacture of the 
many-ooloured Scindian caps forms also an important 
branch of industry. The Soiudiaus are likewise 
renowned for the preparation of very soft and durable 
leather. Scinde imports British manufactured goods, 
sugar, groceries and spices, raw silk, &c. Its exports, 
principally its own productions, oomprise rice and 
other grains, ghee, indig(\ potash, dried fish, wool, 
hides, & 0 , There is a transit trade with the Panjab, 
Persia, and Afghanistan, which has been improved 
by the introduction of steamers upon the Indus. The 
harbour of Kariiohi has recently been improved at 
considerable expense, and the trade is increasing. 

Sciude was governed by Hindu rajahs at the time 
of its invasion by Alexander the Great, but subse- 
uently, after many changes, it l)ecame an iudepen- 
ent state. It was finally subdued by the Emperor 
Akbar in 1580, since which period it has always been 
either nominally or really tributary, lu 1739 it fell 
under the power of Nadir Shah, but on his death it 
reverted to the imjterial sway of Delhi It was, in 
1756, presented by the Mogul court as a dowry to 
Timur Shah Derani, king of Cabul, to which country 
it was (down to its late annexation to British India) 
deemed subordinate. I’lie country, however, was, 
during the whole of the eighteenth and the early part 
of the nineteenth century, a scene of almost constant 
civil dissension, caused by disputes between the two 
leading tril)cs of Baluchus which led at last to the 
elevation of the Talpur dynasty of the * Ameers 
The government under these Am<?erH was a wholly 
unchecked military desfKitism, upheld by a feudal 
soldiery, sup[>orted by their resjHJctive chieftains, 
and estimated to have numWed alxiut 102,000 men 
just Ixjfore the final c^Ation to the British. The hos- 
tility displayed by the Ameers of Sind against the 
British, during and after the operations against the 
Afghans, led ultimately to its invasion by British 
troops, and final conquest by Sir 0. Napier’s victoiy 
at Miani, February 17, 1843. Sir C. Napier was 
appointed its first governor, and it was soon after 
annexed to the Presidency of Bombay. Pop. (1881), 
2,413,823; (1891), 2,871,774; (1901), 3,210J)10. 

SINDHIA’S (Scindia’b, or Gwalioe) DOMIN- 
ION, a Mahratta state of India, nearly in the centra of 
Hindustan, now dependent upon Britain, and form- 
ing part of the Gentral Indian Agency. It stretohes 
very irregularly between lat. 21* and 26* 40^ V.; 
and Ion. 78’ 40' and 77* E.; has a length north- 
east to south-west of about 420 miles, and an area of 
29,046 square miles, llie main Mrtion of it, forming 
the Gwalior assistant agency, lies between Kajpu- 
Una, and the North-west Provinoes; other portions 
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of it am oontalnad in the Indor Reddenoy, and tha ia for finding certain parti of trlanglea, from certain 
Bhopal, Waat Malwa, Bhopawar. and Gnna amii. . 

tant agenoiea, between the Central Provinoea and SINECURE (Latin, i%ne euro, * without care’), 
RajpnSuia. The aurfaoe ia mostly undulating, with an office which haa revenue without any employ- 
a general slope to the north, where It comprises a ment In the canon law sin )cnre ia an eocleaiaatioal 
part of the great plain of the river Jamna; in the benefice which haa no dotiui, or only nominal dntlea, 
aouth portions of it are traversed by the Vindhva attached to it Sinecure rectories are now abolished 
Mountains. The Chamba partly bounds it on the by acts S and 4 Viet cap^ oxiii and 4 and 5 Viet 
north-west; other rivers are the Sind, Betwah, cap. xxzia. 

Dussam, &c., tributaries to the Jamna with their SINGAPORE, a British possession, forming one 
affluents, ha ring mostly a northern course; south of of the Straits Settlements, and consisting of a small 


the mountains the Narbada carries part of the 
drainage to the west. The soil is generally of high 
fertility; the villages are numerous, according as the 
opium-poppy is an object of culture. The opium, 
raised chiefly in Malwa, is subjected to a heavy 
export duty at Bombay, its only legal port of ex- 
port, in order that it may not have an advantage 
over the heavily- taxed opium grown in British terri- 
tory. An abundance of com and oleaginous plants, 
the sugar-cane, barley and pease on the dry lands in 
winter, cotton and tobacco, are raised. The cotton is 
of short staple; the tobacco of Bhilsa, Ac., is highly 
valued throughout Western India. The population 
are mostly Mahrattas, but include also Bheels, Minas, 
and Coolies, numerous Brahmans, a few Rajputs, and 
a peculiar sect of Mohammedans called BhoraSf who 
are supposed to be of Jewish ori^. The chief 
towns are Gwalior (the capital), Ujjain, and Mun- 
disor. This state was founded after the successes 
obtained by the Mahrattas over the Mogul forces in 
1788, by Sindhia, a chief who raised himself from 
obscurity into eminence by his own merits. In 1781 
Madaii Sindhia negotiated a peace between the 
British and the Mahrattas, and about the same 
period he introduced European discipline and tactics 
into his army; possessed himself of Delhi, Agra, and 
the |)erson of the Mogul emperor, in whose name he 
subsMuently acted, and was the most powerful mem- 
ber of the Mahratta Confederacy. His successor, 
Dowlut Kao Sindhia, in conjunction with the Rajah 
of Berar, advanced with hostile forces towards Puna 
in 1808, but his troops were defeated bv those under 
the Duke of Wellington at Assaye, and again at the 
battles of Delhi and Laswari, by those of Lord 
Lake; and, in consequence, all his territories north 
of the Jamna, and south of the Ajanti Hills in the 
Deccan, together with the fort of Baroaoh, Ac., were 
ceded to the British, and he ceased to exercise con- 
trol over the person of the Great Mogul In 1818 
Sindhia ceded Ajmir, Islamnagar, and other places to 
the British, in exchange for some of equm value. 
Few changes of importance in the foreira relations 
of the state occurred from that period till 1848, 
when soon after the accession of an infant maha- 
rajah a turbulent army, conjectured to amount to 
nearly 50,000 men, was collected at the capital, and 
the British beyond the frontier were threatened 
with hostilities. After the battles of Maharajpur 
and Punnair, December 29, 1848, in which the 
British troops were victorious, a new regency was 
appointed to act in accordance with the adrice of 
the British resident during the maharajah's mino- 
ritv, and the state, which had previously been nomi- 
nally independent, was constituted subsidiary to the 
A^o-Indian government. Pop. (1891), 8,071,524. 

SINE, in mathematics, one of the most commonly 
used trigonometrical ratios of an angle. With the 
usual notation it is the ratio of the perpendicular to 
the hypotenuse. The sine of an arc is the sine of 
the angle subtended by the arc. In plane triangles 
the sides are to each other as the sines of the oppo- 
site angles; in spherical angles, the sines of the 
sides are to each other as the sines of the opposite 
angles. Hence it appears how important the sine 


island and its capital of same name, with numerous 
surrounding islets off the southern extremity of the 
Malay Peninsula (opposite the state of Johore), and 
separated from the mainland by a narrow strait 
2 miles to 4 mile in breadth. The island of Singa- 
pore is of rhomboidal shape, about 27 miles long and 
14 miles broad; area, 206 square miles. Its sur- 
face is generally undulating, rising in some pa^ 
into round verdure-clad bills, the highest of which 
(called Bukit-Tima or the Tin-hill) rises 520 feet 
above the sea. Near the coast are some low tracts of 
a swampy character, flooded daily by the tides. The 
island has no rivers, but has several rivulets, on one 
of which stands Singapore, the capital. The climate 
resembles that of Malacca in its equability, but from 
the absence of regular alternations of land and sea 
breezes it is considerably hotter. The thermometer 
annually ranges between 71* and 89" Fahr., the 
average summer-heat (May and June) being 84"; 
the temperature of the colder months (December 
and January), 76". Though only 76 miles from the 
equator the island is remarkable for salubrity. It 
has the advantage of frequent refreshing showers; 
its foliage is in consequence always in the full bloom 
of summer. The greatest quantity of rain falls in 
December and January, and the total annual fall 
averages about 102 inches, nearly a half less than 
that at Rangoon. The soil, where of sufficient 
depth, is well adapted for the growth of tropical pro- 
ducts, but is not on the whole particularly fertile, 
llie island was at one time covered with forest and 
jungle, but this has to a great extent been cleared 
away. Eucalyptus and other trees, however, have 
recently been planted, it being deemed desirable to 
have a greater production of timber In the colony. 
One of the chief trees of the island is the cocoa-nut 
palm. The gutta-percha tree was once plentiful, 
and is being reintroduced. Nutmeg trees still 
exist, but are no longer of commercial importance. 
The chief cultivated plants include coffee, pine-apples 
and other fruits, cocoa-nuts, aloes, gambier, pepper, 
indigo, sugar-cane, && Fruits are grown in immense 
variety and to great perfection, including all those of 
this region of the world, and others introduced. 
Vegetables in abundance are raised. Agar-agar (a 
delicate fern-like sea-weed) is plentifully found on 
the neighbouring coral-reefs and shoals, and is an 
important article of commerce for the China and 
eastern markets. The mammalia include wild hogs, 
deer, monkeys, squirrels, Ac.; tigers now only occur 
as unwelcome viritors from the mainland. Among 
the birds are pea-fowl, pheasants, partridges, Ac. 
Amongst reptiles are turtles, tortoises, crocodiles, the 
black cobra, and other varieties of serpents. The 
coast and rivers abound with fish— soles, mullets, 
rays, sharks^ Aa, with crabs and prawns and other 
Crataoea. 

The town of Singapore is situated on the south 
side of the island, on both banks of a creek or rivulet 
of same name, and altogether from south-west to 
north-east it has a sea frontage of about 6 miles. 
The central and best part of the town Is laid out In 
regular streets, lined ^th substantia] brick houses; 
and towards the shore is ample ^>aoe for parade and 
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cirriaM-diivef. Here ere the piiiid|Ml public ofiBoee, 
offidel reiideiioee^ hoteli» end dburwee. chief 
of the churobee ere the Engliih end the R Cetholic 
cethedreL Other edifices indude the supreme courts, 
the post-office, the town-hell, the police courts, &o. 
On e hill north of the town is the government-house, 
e fine building with beentiful grounds. The higher 
dsMiei of the Europeen merohents, &a, generelly live 
in bungelows or gerden-houaes in the suburbs end 
elong &e beech east of the town, which commands 
fine views of the harbour and both its entrances. The 
retail trades of the town, chiefly engrossed by the 
Chinese^ are for the most part carried on in the 
streets; but well-supplied shops are not wanting. 
The manufactures and similar industries of Singa- 
pore are few, the principal being tin-smelting, uie 
tinning of pine-apples, and biscuit-makine. Its fish- 
eries are very prcductive, and give employment to 
a large number of people. Some of the Chinese make 
pretty good artificers of various kinds. Singapore 
enjoys so high a commercial reputation, and carries 
on such extensive transactions as a trading colony, 
that it has been termed * the Liverpool of the East 
It has, in fact, become the great entrepot of Southern 
Asia and the Indian Arch^ipelago, to which the in- 
habitants of all parts of the Indian Ocean resort < 
with the produce of their farming and manufactur- 
ing industry, and in which they find a ready market 
abundantly stocked with eveiy variety of Europ^n 
goods. The port also has the advantage of l^ing 
])erfectly free to vessels of all kinds and nations, 
without charges on exports and imiK)rts, anchorage, 
&C., only light dues being payable. Large graving 
and other docks have recently been constructecl, 
including an admiralty dock. Singapore is now a 
coaling-station of the British navy, and is defended 
by forts carrying heavy ordnance, and by submarine 
mines. The imports from Great Britain comprise 
cottons (the largest import), iron, maciiitiery, coals, 
hardware, and various manufactures; the exports 
thither consisting of tin, coffee, rice, sugar, nutmegs, 
mace, sago, tapioca, catechu, gambier, hides, rattans, 
gutta-percha, and very numerous sundries. The im- 
ports from the continent of Europe and the United 
States consist of wines, spirits, and liqueurs, manu- 
factured goods, provisions, &c., in exchange for 
similar commodities to those sent to Britain. Singa- 
(K)re also carries on an extensive trade with Calcutta, 
Madras, and Bombay. The annual value of exports 
from and imports into Singapore, taken together, 
is as much as from £40,000,000 to £50,000,000. 
A railway has been constructed from Singapore to 
Kranji, on the Johore Straits. The town is well sup- 
plied with water, but in other respects its sanitary 
arrangements are somewhat backward. Singapore is 
the capital of the Straits Settlements and tne place 
where the governor resides. The revenue amounts 
to about £500,000. The currency consists of Mexi- 
can and British dollars, both valued at just over 2s. 
Pop. in 1901, 228,555 (mostly in the town), including 
about 3000 whites. 

The island of Singapore is celebrated in Malayan 
history as having been the first place of settlement 
of the early Malay colonists from Sumatra. Their 
location there took place towards the middle of the 
twelfth century, and the lines of the ancient town 
Singhapura (Lion Town) were still traceable in 1819. 
Nearly a century afterwards the island was invaded 
and the dty taken by the Javanese, wlio, however, 
did not make any permanent settlement, though the 
Malays were driven north to Malacca, where they 
founded a new kingdom. After this event the 
town seems to have fallen into decay, and the coun- 
try to have been abandoned; for when the British 
(after having restored Malacca to the Dutch at the 


conclusion of the great Continental war) wished to 
fonn a settlement m this neighboarhood, in order to 
preserve their trade with the Indian Archipelago, 
they found on their arrival at Singapore, which then 
belong to the Kingdom of Johore^ in Malacca, that 
the whole island had only 150 inhabitants. It was 
by the saj^ty of Sir Stamford Raffles that the 
happy choice was made of Sinnpore for the site of 
the present flourishing oommermal emporium. From 
the then resident offioer or chief the British in 1619 
obtained permission to build a factory on the south- 
ern shore of the island; and by treaty in 1824 pur- 
chased for 60,000 Spa^h dollars (£13,500) and a 
life-annuity to the Sultan of Johore and his resident 
officer of 24,000 dollars (£5400), the sovereignty and 
fee-simple ^ the island, as well as of all the seas, 
straits, and islands to the extent of 1 0 geographical 
miles (11^ miles) around. See Straits SicTrLBMSNTS. 

SINGBHUM, a district of Hindustan, in Bengal; 
area, 3753 square miles; pou 453,775. 

SINGING. SeeVoiOB. 

SINGING FLAMES. A small gas flame, when 
surrounded by a glass tube, produces a musical note 
which depends on the length of the tube, just as the 
note from an organ pipe depends on the length of 
the pipe. Faraday first properly explained the notes 
of singing flames as being due to the explosions of 
the burning gas stren^hened into musical notes by 
the resonance of the glass tubea A very loud sound 
may be produced by introducing a sm^l hydrogen 
flaina into the end of a glass tul^; there must m a 
free circulation of air through the tube, and in mov- 
ing the hydrogen flame up or down a point is found 
where the best effect is produced. 

SING-SING, a town of the United States, plea- 
santly situated on a commanding height above the 
left bank of the Hudson, in the state and 30 miles 
north of the town of New York. Its chief edifices 
are Episcopal, Presbyterian, Methodist, and Baptist 
churches, an academy in a structure built of marble, 
and a large state prison or penitentiary, situated in 
an inclosure of 130 acres, and consisting of a hollow 
square of lofty buildings with cells for 1500 prisoners. 
An aqueduct of the Croton water-works, which 
supply New York, spans Sing-Sing Creek by a single 
arch, 88 feet wide and 100 feet high. Pop. (1880), 
6578; (1890), 9352. 

SINIGAGLIA (anciently Sena Oallioa)^ a fortified 
seaport town of Italy in the province of Ancona, at 
the mouth of the Misa, 17 miles w.m.w. of the city 
of Ancona. It is in general well and regularly built. 
Its port is small, and only admits smaU vessels, but 
is advantageously situat^ for trade. Its fair, one 
of the largest in Italy, has existed annually for about 
600 years; it continues from July 20 to August 8, 
and is attended by dealers from all parts of Italy, 
from beyond the Alps, and from the Levant. Sini- 
gaglia was founded by the Senonian Gauls, and 
received a Homan colony in B.O. 289. Pop. (1881), 
9602. 

SINKING FUND, a term applied to a scheme 
followed in Great Britain fur a number of years, by 
which it was expected to bring about the gradnal 
extinction of the national debt. This scheme wns 
first projected in 1716 by Sir Hobert Walpole, but 
it was only partially applied at that time. It was 
reserved for Pitt in 1786 to give it a fuller develop- 
ment and propound it in such a form as to give it a 
greater show of reality. By the scheme of Mr. Pitt 
the sum of £1,000,000 sterling was to be annually 
set apart from the income of the country towards 
the extinction of the debt Other sums were ren- 
dered available for the same purpose, and it was 
supposed that at the expiration of twenty-eight 
years the annual income of the sinking fund would 
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amount to £4,000,000, a part of which might then 
be lulled to the liquidaticm of the pafalio debt. Had 
this plan been adhered to in its integrity — had tiic 
stun thus set apart from the revenue of the country 
been an actual surplus over the expenditure, it woi^ 
follow, of course, that in process of time, by its 
application to this purpose, the debt would be wholly 
extinguished. But this was not the case ; the fund 
was not kept up by the application of surplus revenu^ 
but by sums borrow^ for the purpose ; and in this 
consisted the fallacy of the scheme. It was absurd, 
as was afterwards shown, to suppose that the debt 
of the country would be actually lessened by bor- 
rowing for the purpose, and thus incurring new 
liabilities. Not, however, until the scheme had been 
in operation on an enormous scale for a quarter of a 
century was it clearly shown to be based on a fal- 
lacy. Instead of a diminution of the debt in that 
time by more than £200,000,000, which had been 
apparently redeemed, the debt was actually increased 
by the scheme. This was due to the leas advantage- 
ous terms upon which the money was borrowed, 
compared with the terms upon which an equivalent 
amount of debt was redeemed. The difference 
between the average rates at which money was bor- 
row«d and at which purchases were made by the 
commissioners who managed the sinking fund be- 
tween 1793 and 1814 was such that, through the 
operations of the fund, the country owed upwards 
of £11,000,000 more at the end of the war than it 
would have done but for these operations. The 
futility of the scheme was fully demonstrated in 1813 
by Dr. Hamilton in his Inquiry concerning the Rise 
and Progress, &c., of the National Debt of Great 
Britain ; but it was not till the year 1824 that the 
plan of keeping up a large nominal sinking fund 
in the absence of actual surplus revenue was aban- 
doned. A scheme of a similar nature to the sinking 
fund, but intended to deal only with surplus revenue, 
was projected in 1876 by Sir Stafford Northcote 
(Lord IddesleM), chancellor of the exchequer. 

SINOPE (Turkish, Sinouh\ a seaport of Asiatic 
Turkey, beautifully situated on the neck of land 
connecting the rocky peninsula of Gape Sinope, in 
the Black Sea, with the mainland, 360 miles E.N.X. 
of Constantinople. It is inclosed by a wall flanked 
with towers and defended by a castle and several 
forts, and is built to a considerable extent out of the 
ruins of an ancient Greek city. Its harbour is the 
best on the south shores of the Block Sea, and it has 
a naval arsenal and a building-yard, at which many 
vessels are built. On November 30, 1853, eighteen 
Russian ships here attacked and destroyed a Turkish 
flotilla consisting of six frigates, three corvettes, and 
two steamers, manned by about 4000 men. Sinope 
is a place of very great antiquity. It was the birth- 
place of Diogenes and the capiUJ of Mithridates the 
Great. Pop. about 10,000. 

SINTER, incrustations on rocks, derived from 
mineral waters. Various adjectives are prefixed to 
the name in order to indicate the nature of the de- 
posit; thus we have caleareoua sinter, ri^icecmt sinter, 
ferrugirums sinter, Ac. 

SION (German, SUten ; ancient, Sedunvm)^ a town 
of Swit^rlond, capital of the canton of Valais, pleas- 
antly situated near the right bank of the Rnone, 
68 miles east of Geneva, ft has walls with ancient 
tower^ a principal street planted on either side, and 
containing several good houses, a Gothic cathedral, 
a Jesuit church, a beautiful Gothic town-house, an 
arsoi^ and w hospital. Close to the town is a steep 
hill divided into two parts, each crowned by a castle, 
the one in ruins, but the other surrounded by lofty 
walls and towers, and of very imposing appearance. 
Pop. in 1888, 6447. 


SIDUT, or Anoor (aaeieat, X^eopoluba town of 
Upper E^^t, ci^tid of aprovinoe of the nme name^ 
situated m a fertile district near the left bank of the 
Nile, 247 miles from Cairo by railway. The town 
is about three-quarters of a iwe west of the river. 
Its main street, running east and west, is about 3 
miles in length. Among the chief buildings of the 
town ore the railway-station, the government build- 
ings, a good hospital, public batiis, an American 
Prabjrtman mission station, with schools ; mosques, 
bazaars, Ac. Near the town are some ancient rock 
tombs. Siout has a trade in excellent pottery, linen, 
leather goods, carved natron, soda, and corn. 
Plotinus, the great Neo-Platonic philosopher, was 
bom here in 206 A.D. Pop. (1897), 42,076. 

SIOUX (or Dahcotah) INDIANS, a family of 
Indian tribra dwelling to t^ west of the Mississippi. 
See iNDiAzrs (AxxBZOAif). 

SIPHANTO, or Sifbnob, an island of theCyclades, 
in the Grecian Archipelago, about 12 miles west of 
Paros; greatest length, noi^ to south, 11 miles; 
breadth, 6 miles; area, 42 square miles. It has a 
finely-diversified surface, good climate, and fertile 
soil, and has a considerable trade in its produce, 
consisting chiefly of cattle, com, fruit, vegetables, 
and silk. It has manufactures of pottery, cotton 
goods, Ac. It possesBBB marble quarries, and was 
once celebrated for its gold sad silver mines. Pop. 
(1886), 4060. 

SIPHON, a pipe through which a liquid may, by 
the action of gravity, be transferred from one place 
to another pli^ at a lower level over an obstmction 
which must be lower than a height which depends 
on the ^)ecific gravity of the liquid. Water may 
be siphoned over obstaides which are less than 32 feet 
higher than the surface of the water, and the quan- 
tity of water carried depends on the difference of 
levels at the two sides of the obstade, and is not 
influenced by the height of the obatacle farther than 
to the extent due to the increase of friction in an 
increased length of pipe. 

Suppose that two barometer tubes, about 40 inches 
long each, are united Ity a length of straight pipe of 
a very fine bore, giving communication from points 
about 82 inches from the open ends, so that the 
anangement will look like the letter H ; two troughs, 
deep enough to admit of the tubes beiug raised or 
lowered some distance, while the ends remain 
below the liquid, are placed on the same level, knd 
filled to the same hei^t with mercury; the barometer 
apparatus is now filM with mercury, and inverted 
over the two trouts so that one pipe is in one trough 
and the other pipe in the second trough. The mercury 
will fall in the tubes, leaving the usi^ vacuum space, 
till it stands about 29 inches above the surface of the 
troughs. If the tubes ore raised the vacuum space 
inoreasea, and can be made to include the space of the 
horizontal cross pipe; if they are lowered, the vacuum 
spaces can be made to disappear altogether. If, now, 
the tubes being kept so that there is a^ some vacuum 
space, the surface of the mercury be lowered in one of 
the troughs say 1 inch (neglecting friction and vis 
viva in the barometer tub^), the mercury in that 
tube will fall 1 inch, so as to maintain its 29 inches 
above the trough, and there will be a head of 1 inch of 
mercury forcing the mercury through the horizontal 
tube into the second barometer tube. It is thus seen 
that the current is due to the difference of levels 
between the surfaces of the two troughs. If the ap^- 
ratus is raised, while the difference of levels is main- 
tained, till the horizontal tube is included in the 
vacuum space, no mercury caa flow, although the 
difference of levels will remain. It is thus seen 
a siphon vrill not act beyond a definite limit. We 
have used a siphon of peculiar riiape to illustFate the 
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principle) bat it does not aiEtter in the leut whst 
18 the shape of the pipe. The reason why merotuy 
s t a n d s in a baroineter tnbe is explained in the article 
Babomitsr (which see). Mercury is a little more 
than thirteen and a half times the weight of water, 
and so 29 inches of mercmy nearly corresponds to 
82 feet of water. 

The siphon is applied to a variety of uses. We 
have seen it employed to draw off the lower portion 
of a solution in a delicate chemical experiment, and 
we have seen it used for conveying great Quantities 
of water out of extensive stone quarries. Tne siphon 
is very liable to be misunderst^ ; we have heard 
it proposed by a practical man, otherwise wdl* 
informed, to lift water by means of a siphon so as 
to rive it additional force in driving a water-wheel ; 
and an eminent engineer, in a conversation with the 
author, related an instance of a proposal by a gentle- 
man, intrusted with large sums of money, to convey 
water by means of a siphon over a hill some hundreds 
of feet hmh. 

SIPHON, the name applied in zoology to the tubes 
through which water has egress from, and ingrem to, 
the respiratoiy or breathing organa of Molluscs. The 
siphons in lAmellibranchiata are prolongationB of 
the mantle-lobes; and also exhibit a muscular struc- 
ture. They are not present in all Lamellibranohiates, 
and are found chiefly in those forms which pass their 
lives buried amid mud or sand (such as Mya)^ or in 
burrows in rocks, wood, &c. (such as Phalas^ Tered^)^ 
&C.). The siphons may be free or united, and are 
usually capable of being retracted within the shell 
by means of special muscles. An inspection of the 
shell of any Isunelli branchiate will afford definite 
information as to whether or not the contained ani- 
mal poesesMri siphons. Thus, where no siphons 
exist, the pallial line, or the line which marks the 
attachment of the mantle round the edge of the 
sliell, is entire or unbroken in its oonformation ; as 
is also the case W'here siphons have bem present, but 
were small and non-retractile. But in cases where 
the siphons were retractile the pallial line exhibits 
an indentation or curve in its course, this indenta- 
tion beii^ named thepof^ itniu, and corresponding 
to the site or implantation of the retractor muscles 
of ^e siphons. ^ Molcdsoa. 

In many Oatteropoda breathing-siphons al«> exi^ 
an anterior and posterior siphon being present in 
many cases; and of these two tubes the anterior 
forms the inhalent and the posterior the exhalent 
tube. In such Gasteropodous forms as the Whelks, 
Cowries, Ac., the aperture or mouth of the shell may 
he notched either in one or two places, for the pas- 
sage of the breathing-siphona. Shells thus notched 
are termed aiphonoaUrmaUmt sheUa, whilst those 
which have the shell-aperture entire and unindented 
are in contradistinction termed holotUmuUout shells. 

SIFHONOPHOBA (see Plate Pkotoxoa), an 
important group of H 3 rirozoa (Ccdenterata) gener- 
ally regarded as constituting a sub-class or chief 
subdivision of that class. Tlie Siphonophora are 
otherwise named Oceanic Hydrozoa, and in their 
free-floating lives present marked contrasts to the 
other, and generally rooted members of the class. 
These oigwisms are all of composite or compound 
nature, ^ey are delicate organisms, and are gener- 
ally provided with neetocalycet or ‘ swimming-bella \ 
and a pneumatophore or * float ’. The Siphonophora 
are divided into two orders. Of these the ordw 
CalyoophoridflB is represented by the beautifully deli- 
cate forms Diphyet (see Plate Protozoa, 1), 
Praya, Ac, The Physophoridae are repreront^ by 
the ‘ Portuguese Man of War * or Phytalia (fig. 2), 
by Veldla (flgs. 3, 4* 6), and other 1^ familiar forms. 

SIPHONOPS, a genus of Amphibiaa Vertebrates 


bdonging to the Ophiomoipha or Oynmophiona — 
the lowest order of that olasi^ which also includes 
the familiar Cmciliadm of tropical manhes. SMuh 
nope afini(fattti,^e Ringed Siphonops (see Plate 
Batbaohians, fig. 1 ), is a well-known example of this 
genus. The skin does not possess the homy scales 
seen in other members of the order. Numerous ribs 
exist, but no sternum or breast-bone is developed. 

SIPUNCLE, the name given to the membranous 
tube which runs through the eepta or partitions of 
the many-ohambered shell of the Pearly Nautilus 
{Nautilue PompUiue). (See NAumus.) In extinct 
Tetrabranohiate shells, of which the Nautilus ia the 
only living example, a ripunde also existed. In the 
tidily NatUUida (genera Nautilus, Orthooeraa, Lit- 
I uitea, Ac,) the sipuncle pierced the septa ooitrally, 
sub-oentrally, or on the concave (inttmal) side of the 
I curved shells. In the remaining family A msienificto 
(Ammonites, Baculites, Turrilites, Ancylooeras, &c.) 
the sipuncle is situated on the convex {external) side 
of the curved shells. A sipuncle also exist^ in 
the internal shell of the extinct Belemnites, and was 
margi^ in its position; and one also exists ven- 
trally in the internal chambered shell of the Spimla 
(which sm). 

SIR, a term of courtesy, applied in Gr ea t Britain, 
without distinction of rank to all peraons. It is 
also the special title of knights and baronets, and 
as such is always prefixed to the Ohristian name. — 
Sire is a term of res^Kjet by which kings are addressed. 
The word sir is the same in origin as eire, and is 
derived from old French eenre, and that from tenior 
(Latin, elder), whence also eciynior, eitjnor, similar 
terms of courtesy. 

SIRACH, Son ok. See Jbsus. 

8IR-DARIA, Str-daria, Jaxahtis, or Sraov, a 
river in Central Asia, which rises on the north side 
of the Thian-Shan Mountains, flows westward, pass- 
ing through the Russian district of Ferghana, and 
then north-west through that of Sir-Laria, both 
belonging to Russisai Turkestan, and latterly enters 
the Sm of Aral Its total course may be ertimated 
at 1780 miles. It flows mostly thruii^ an infertile 
region, and there are few important places on its 
banks, the chief being Khojend, where it turns to 
the north-west It is of little importance for navi* 
gation. 

SIREN, or Mud-bel (see Batrachianb, fig. 19), 
a genus of Amphibian Vertebrates^ belonging W the 
order Urodela, and to the Perennibrancmate (^‘per- 
sistent-gillod ’ ) section of the order. This genus forms 
the type of a family of Urodela known as that of 
the Sirenida. The members of this group possess 
two or four limbs, and in tlie Sirens only two — the 
front-limbs — are present Four toes exist on these 
limbs. The body is of cylindrical shape. The ex- 
ternal gill-tufts number three on each side, and are 
of plumose shape. The colour of the familiar 
species {Siren lacertina) is a dark-brown, and the 
average length is about 3 feet The head is small, 
and numerous teeth are developed. These animals, 
of which at least three spedes are known, inhabit 
North America exclusively. The common apeoies 
above noted is found inhabiting the rioe-swamps of 
South Carolina. It prefers damp muddv situaoons, 
and feeds upon the worms and insects which it finds 
in the mud. A domesticated ipecimen fed eagedy 
on earth-worms. A delicate fringe of dcin answers 
the purpose of dorsal and tail fins, and surrouiids Uie 
hinder margin of the body. Dr. Garden, the original 
discoverer of this animal, who gave Lmnaus qMci- 
mens for description, told wo^erful stories of its 
powers of voice and song — these absurd reports lead- 
ing Linnttus to name the genus Siren, after 
famed mythological singers. 
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SIREN, an instrnment invented by Cagniacd 
Latour for counting the vibrations producing a given 
note. The siren consists of a bellows connected with 
a (^lindrical chamber having in its^top a number of 
equidistant holes arranged in a circle ; a circular plate 
having corresponding holes lies exactly on the chamber 
top, and this plate is capable of turning freely with 



its arbor or axle. The accompanying figures do not 
exhibit the bellows of the instrument ; they exhibit 
the sloping directions of the holes, and an inside 
view of the gearing of the counting arrangement ; the 
two little knobs, one at each side, are for putting the 
screw on the arlwr out of or into gear with the wheels 
instantaneously. Suppose that the holes in the plate 
are exactly opposite those on the chamber top ; air 
from the bellows will issue from all the holes at once, 
but by reason of their skew directions the plate will 
revolve, and thus cut off the air ; air will again issue 
when the plate has turned a distance equal to the 
space between two holes, and in a complete revolu- 
tion the air will have puffed momentarily through 
the holes of the upper plate as many times as there 
are holes in the chamber top. If the pressure of air 
be increased till the motion is rapid enough these 
puffs will become a musical note, of which the pitch 
may be estimated from the number of revolutions 
made by the plate in a given time. No inconvenience i 
except a waste of air arises from the plate not fitting | 
very tightly against the chamber top. The siren will 
sound under water, if water is driven through it in- 
stead of air, hence its name. It may be observed that 
one hole in the revolving plate would give the same 
note as the twenty holes, but this note would not be 
so loud. Various arrangements of holes are some- 
times supplied with the machine, so that it will sound 
two or three different notes at once, &c. To produce 
a constant note with the siren for some seconds it 
is necessapr to maintain the pressure of air constant 
for that time. Savart’s wheel is an instrument for 
the same purpose as the siren, and in that instru- 
ment it is necessi^ to turn the wheel at a constant 
rate during the time of observation. See Savart’s 
Wheel. 

SIRENIA, an order of Mammalia, formerly 
ranked as a sub-order of the Cetacea or Whales, but 
separated from the latter on account of obvious dif- 
ferent in structure as well as in habits. To the 
Sirenia, which are allied to the Ungulate or Hoofed 


Quadrupeds, belong the Manatees (whidi see) or Sea 
Cov^ the Du^gs, and the now extinct Rhjrtina 
(which see). Tnese animals inhabit the shallow waters 
of coasts and the estuaries of rivers. The body is 
somewhat fish-like in appearance, and adapted for an 
aquatic life. A caudal or tail fin exists, but this is 
set horizontally as in Whales, &c., and not vertically 
as in fishes. It is, moreover, a mere 
expansion of the integument or skin, 
and is not supported by fin-rays as 
in the latter forms. No hind-Umbs 
or sacrum are developed, and the fore- 
limbs exist in the form of swim- 
ming-paddles or ‘ flippers and con- 
stitute the chief means of progres- 
sion. The nostrils are placed on the 
upper aspect of the well-developed 
snout; and fleshy lips, the upper gen- 
erally * moustached ’, are present. 
Two sets of teeth are developed; 
the permanent set comprising mo- 
lars with flat crowns and otherwise 
adapted for a vegetable dietary. In- 
cisor teeth are developed in the 
young animals, but fall out or are 
absorbed as the adult state is at- 
tained. In Rhytina the incisors 
were probably wholly undeveloped. 
No hair exists, but a few bristles are 
scattered over the trunk. The head, 
although of large size, does not yet 
contrast so markedly with the b^y 
as in the Whales; and although a 
distinct neck is undeveloped, yet the 
head and bodv do not meige so insensibly into each 
other as in the Cetacea. No collar-bones or cla- 
vicles are developed. The fingers are composed of 
not more than three joints (or phalanges) each. 
The teats number two, and the mammary glands 
are pectoral in position — that is, placed on the 
chest. The testes are abdominal throughout life, 
but seminal vesicles are also developed. The uterus 
is cleft superiorly into two cornua or ‘ horns ’. The 
placentation or form of placenta is unknown. In 
their permanent dentition the Manatees show two 
small upper incisors (in the young state), and six- 
teen permanent molars in each jaw. The Dugongs 
have ten molars in each jaw when young, but these 
dwindle down to four in each jaw in the old animals. 
Lower incisors exist in the young Dugong, and fall 
out as in the Manatees, and the upper jaw in the 
Dugongs carries two incisors, which are tusk-like in 
the old males, but hidden by the gums in the females. 

No dorsal or back fins are ever present in Sirenia, 
these appendage being developed in several Ceta- 
ceans. The chief structural peculiarities consist in 
the presence of only six cervical or neck vertebr® 
in the Manatees — seven being the usual number in 
that region of the Mammalian spine. The stomach 
exhibits a tendency towards a compound nature, and 
is divided into two portions by a constriction in the 
middle, and a gland, the function of which is un- 
known, exists at the cai'diac or anterior extremity 
of the stomach. In some cases its pyloric or hinder 
extremity gives off two cmca or blind sacs. A caecum 
exists at the junction of the small with the large 
intestine. The heart is deeply cleft at its apex, so 
that it presents a doiible appearance. Salivary 
glands are developed. The diaphragm or * midriff ’ 
extends in an oblique manner from before back- 
wards, and the cavity of the chest in consequence 
extends posteriorly over the greater part of the 
abdominal cavity. The food consists of vegetable 
matters, such as may be obtained from the vegeta- 
tion of shores and rivers. 
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The three gener* elreedj mentijiied {Manaim, 
Ealieortf end the reoentlj extinct Rhytina) repre- 
eent this interesting order of Memmsle. The Men- 
etees inhebit the Atlentio shores of Africa and 
South Ameiica; the Dugongs are found on the coasts 
ol the Indian Ocean and on those of Australia; 
whilst the Hh/tina inhabited Behring’s Stiwits. An 
extinct genus of Sirenians^ HalUh^um^ occurs in 
Eocene, Miocene, and Pliocene fonnations. This 
latter form was of large size, and ap(»earB to have 
been somewhat intermediate in structure between 
the two living s^nera— or more especially between 
the Manatut Afriranut of Africa and the Dugongs. 
Ha^itherium al^ appears to have possessed rudimen- 
taiT bind-limbs. 

It may lastly be mentioned that the name * Sire* 
nia,’ a{)plie<l to this order, is derived from the sup* 
position that these forms, which possess the power 
ol sitting up in a semi-erect posture in the water, 
mav have given rise to the stories of * Mermaids’ 
ana * Sirens,’ which sailors are so fond of relating. 
The pcwition of the mamm» on the chest might also, 
at a distance, increase the resemblance of these ani- 
mals to the human form. 

SIUKNS, inferior goddesses, who, by their sing- 
ing, fascinate<l those that sailed by their island, and 
then destroyed them. Homer represents them as 
young women, without informing us of their number 
or origin. Later poets give different accounts of 
their jiersons, number, names, and places of residence, 
and descrilie them as daughters of the riOtolian river 
^ Achelous by Sterope, daughter of Amytha<m, or of 
Mel|Kiineue, of Terpsichore, or of Calliojie, and some- 
times as having sprung fn>m the bl<Mxl which flowed 
to the earth from the horn of Achelous, broken in 
his struggle with Herculea Euripides, hi reference 
to the Tatter account, calls them the daughters of 
the Earth. Sophocles calls them daughters of Phor* 
cus; and this is, {lerhaps, the oldest account The 
author of the Orphic Argonautics places them on 
a projecting rock on the shore near 'Etna, allur- 
ing the Argonauts by their fatal singing. But Or- 
pheus sang a heroic song to his lute, and the 
Sirens, finding themselves vanquished in singing, flung 
away their flutes and lyres and threw themselves 
into the sea, where they became formidable nicks. 
According to Homer the island of the Sirens was 
situated between and the nx:k of Scylla, near 
the south-western shores of Italy. When Ulysses 
approached their island the Sirens were sitting upon 
the beach, and strove to allure him and his compan- 
ions; but Ulysses took the precaution of stufling the 
ears of bis companions with wax, while he bound 
himself to the mast, and so they escaped. Plato 
invents eight Sirens, who are borne round on the eight 
heavenly circles, and who make the music of the 
roheree, which others attribute to the nine Muses. 
There is likewise a story of their trial of skill in 
sinmng with the Muses. The latter were victorious, 
and plucking the feathers from the wings of the 
Sirens made garlands of them, lliese wings the 
Sirens are said to have received at their own request, 
to order to be able to search for Proserpine; while 
another account makes them out to have been given 
as a punishment from Demeter for not having assisted 
Proserpine. 

SIRINAGUR. See Srinagar. 

SIRIUS, the star a to the constellation Canis 
ICajor. Sirius is a white star, and is the brightest 
■tar to the heavens. Seneca described it as rc^ the 
ooloor of Bfars; and Ptolemy described it as of the 
■ama ookmr as Antarei^ whii^ is now a noted red 
ftar. 

SIROCCO, a hot, miaxtog, and oppressive soutl 
east wind, which blowa to SloUy a^ South Italj 
VitL, XllL 


While it oonttoues the atmosphere is oheonred by 
a hase^ and so great is the languor it ooeaaions that 
few persona qnit their houasa. It is anppoaed to ba 
the same aa the aimoom, tempered by its pssaage 
across the water. 

SISKIN {FrinsriUa tjriatit), a apeoiM of Insemorial 
Birds, included in the sub-order Oonirostres, and in 
the family FringillidsB. It is sometimes also known 
by the name Aberdevine. This bini is coloured of 
a general green, particularly on the back and upper 
parts. £i^ feather on the back is coloured dark 
green to its centre. Yellow hues tint the plumage 
on the neck, breast, and behind the ear; and similar 
rints varying in intensity are seen on the wing-ooverts 
and tail. The quills of the tail and wings are ool- 
oured black in the middle, this latter tint sometimes 
shading into olive. The belly and under tail-ooverts 
are white, the inner aspects of the legs being gray. 
The average length of the Siskin is about 5 or 5} 
inches. These binis are usually seen in small flocks, 
haunting the margins of streams, and feeding on the 
seeds of rushes, elder-trees, and other plants. They 
are active and lively in all their movements, and 
climb among the twigs and boughs of trees with 
great facility. The eggs, three to five in number, 
are deposited in a nest built usually in the fork of a 
branch, and constructed of moss, grasses, feathers, 
and similar materials. The Siskin inhabits Britain, 
and appears to perform a migration, the extent of 
which is undetermined. Some appear to fly to Nor- 
way and Sweden in summer, anrl pair there, return- 
ing to Britain in winter. These birds are much 
sought after by birdcatohers, and the Siskin and 
Canary, when interbred, produce a hybrid progeny 
with a sweet mellow song. 

SISMONDI, Jean Charlxb Leonard Simondb 
DE, a oelebratod historian and |)olitical economist, 
the son of a Protestant minister near Geneva, was 
bom there in 1773. His family was originally from 
Pisa, from which it had emigrated into Dauphiin^, 
and afterwards, in consequence of the Edict of 
Nantes, removed to Geneva. In his early life he 
suffered much from the storms of the French revolu- 
tion. He had scarcely com]>leted a careful education 
at the College and the Auditoire of Geneva when 
the overthrow of the constitution of bis native town 
obliged him to flee with bis father to England. On 
his return, two years after, he was imprisoned, and 
lost the greater part of bis pro{>erty by confiscation. 
Similar persecution followed him even in 1’usoany, 
whither he proceeded in 179fl, and where he wns 
hated by the French as an aristocrat, and by tlio 
Italians as a Frenchman; but at length, on bis re- 
turn to Geneva in 1800, he was allowed to live in 
quietness and devote himself with the utmost dili- 
gence to literary punuits without declining to bear 
bis part in the discharge of municipal functions 
His first published work appeared in 1801, and was 
entitled Tableau de 1’ Agriculture 'J'oscane. It dis- 
cards all appearance of theory, and abounds to prac- 
tical details. In 1803 he published a work entitled 
De la Ricbesse Commerdale, on Principes d’ ^oononiie 
Politique appliqu^ k la Legislation du Commerce. 
'Jliis essay was afterwards remodelled so as to form 
the groundwork of his treatise fiublisbed in 1819 
under the title of Nouveanx Principes d’£oonomto 
Politique. He had become intimate with Madame 
de Stael, and to 1805 accompanied her on a tour 
through Italy. The associations thus awakened 
appear to have called his attention particularly to 
history. The first-fruits of his labours to Uiis de- 
partment appeared to 1807, in the first two volumes 
of his R^pnbliqnes Italiennes, which nltimately 
reeohed sixteen volumes, and wae not completed till 
1818. It ie written to a pleasant and attractive styles 
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with gre«t fidelity and very impartially, but falli to 
give a profound philoaopUcal development of 
the origin and progress of the constitutions of the 
different republic While engaged with this work 
Siimondi contributed largely to Michaud’s Biographie 
Universelle, and also published a course of lecture 
which he had delivered in Gleneva in 1811. This 
work, entitled De la Literature du Midi de I’Europe, 
is chiefly derived from secondary sources. In 181 9 he 
ma^ed Miss Allen, sister to the second wife of Sir 
James Mackintosh, and the same year commenced his 
Histoire des Frangais, a great work which was to 
occupy the greater part of his remaining life. It was 
carried to thirty -one volumes, though reaching no 
further than 1750. According to some it is his best 
production, while others consider it as little better 
than a laborious compilation. In 1 830 he abridged his 
K^publiques Italiennes for Lardner’s Cabinet Cvclo- 
pedia. This abridgment, published in French in 
1832, under the title of Histoire de la Renaissance 
de la Libert^ en Italie, has proved perhaps the most 
popular of all his writings. One of the last and least 
known is his Histoire de la ChOte de I’Empire Re- 
main et du Ddclin de la Civilisation de 250 k 1000. 
In 1840 he felt the first symptoms of cancer in the 
stomach, which carried him off, after two years of 
great suffering, in 1842. 

SISTERS OF CHARITY. See Fbaternitteb. 

SISTINE CHAPEL (Capil/a Sistina), a chapel 
in the Vatican, so called from Pope Sixtus IV., by 
whom it was erected in 1473. It was destined for 
the religious services performed during Passion Week, 
for which it is still chiefly used. It is 1 32 feet long by 
45 feet wide, has sixteen windows on each side above, 
and beautifully decorated marble screens inclose the 
space set apart for religous solemnities. The lower 
part was formerly, on festive occasions, hung with 
Raphael’ 8 tapestry; the upper part, with the excep- 
tion of the wall of the altar, is decorated with inter- 
esting frescoes by Florentine masters of the fifteenth 
century. The whole of the wall behind the altar is 
covered by Michael Angelo’s picture of the Last 
Judgment — a great poem in itself. On the vaulted 
ceiling the same master has painted the creation of 
the world, and around it prophets and sibyls. The 
other walls contain, in twelve compartments, the pro- 
ductions of Signorelli, Filippi, Perugino, Ri^lli, Ac. 

SISTOVA, or Schistab, a town of the Prfnd- 
pality of Bulgaria, 35 miles south-west of Rustchuk, 
on a height above the right bank of tiie Danube, here 
capable of floating vessels of 500 tons. It is surrounded 
by a palisaded fosse, and defended by a castle; is 
poorly built, but has several mosques, a Greek church, 
and an active trade chiefly in leather and cotton. It 
was taken and dismantled by the Russians in 1810. 
Pop. (1893), 18,312. 

SISYPHUS, a mythical King of Corinth (which, 
a(xx>rding to some, he built), son of iEolus and Ena- 
rete. He married Merope, the daughter of Atlas. 
In later accounts he is represented as the son of 
Autolycus and the father of Ulysses. The Attic 
poets relate many instances of his art; he promoted 
navigation and commerce, but was fraudulent, avari- 
cious, and deceitful. Theseus, whose dominions be 
disturbed, slew him. Some impute Ids death to 
Zeus, in revenge for his having informed ASsopus 
of the rape of his daughter. He is said to have put 
Death in fetters, so that for some time no one died. 
He afterwards overreached Pluto by getting leave 
to visit the upper regions, whence he did not return 
till he had liv^ out the natural term of his life. In 
oonBequenoe of this he was severelv punished in the 
nether world, being obl^d to roll a heavy stone to the 
top of a hill, on reaching which it would always roll 
hmdk again, thus rendering his punishment etenud. 


SITKA, formerly called also New Archangel, the 
capital of Alaska Territory, situated on the western 
coast of Baranoff Island. It was the residence of the 
governor of Russian America prior to its annexation 
to the United States. It has a small but good har- 
bour, and the inhabitants are largely engaged in 
catching and curing fish. Pop. (1890), 1188. The 
Sitka Islands are well supplied with wood, and fish 
are very abundant. 

SITTIN6B0URNE, a market- town and seaport 
of England, in Kent, on Milton Creek, a branch of 
the Swale, and close to the town of Milton. It is a 
place of great antiquity, and still has important local 
markets, carries on some shipping trade, has brick 
and cement works, Ac. Pop. in 1901, 8944. 

SIVA (Sanskrit, * happy, ^ ‘auspicious’), the name 
of the third deity in the Hindu triad. La which he 
is represented as the destroyer of creation. He 
also ;)er8onifie8 reproduction, as Hindu philosophy 
excludes the idea of total annihilation without sulh 
sequent regeneration. I^va is the particular god of 
the Tantrikas, whose sacred books are the Tantras. 
His worshippers are termed l^ivas, and assign to 
him the first place in the Trimilrti or triad, attribut- 
ing to him also many attributes which properly belong 
to the other deities. According to the ^vas fdva 
is Time, Justice, Water, the Sun, the Destroyer, and 
the Creator. His symbol is the lingam, or phaXLuBf 
emblematic of creation. He is represented in his 
characters of the god of regeneration and of justice 
as riding on a white bull He has five heads; three 
eyes — one on his forehead, indicative of his power of 
contemplation; two, four, eight, or ten bands; and 
in the middle of his forehead a crescent. His throat 
is dark blue; his hair of a light reddish colour, thickly 
matted together, and brought over his head so as to 
project like a horn from his forehead. He wears a 
garland of human skulls round his neck, and as a 
second necklace a 8er|)ent; and in his hand bolds a 
trident, surmounted by a skull and one or two human 
heads. He is often represented as entirely covered 
with serpents, which are the emblems of immortality. 
His weapons are the KhinkhirOf of which nothing is 
known, a bow called AjaJeavOy a thunderbolt, and an 
axe. He resides on the wonderful Mount Kail&sa, 
the northern peak of the Himalaya. One of his prin- 
cipal attendants is Tandu, a teacher of the aits of 
dancing and mimicry, whence l^va is the patron of 
dancers, i^va has more than a thousand names, 
which are detailed at length in the sixty -ninth chapter 
of the 6iva-Purana. These names are mostly all 
derived from his attributes and character. Amoi^ 
the exploits of 6iva is recorded his having cut o^ 
in a fit of anger, one of the five heads of Brahma. 
He likewise Ij^headed his father-in-law, Daksha, for 
having offended his wife; but on the interference of 
the g^ he placed a ram’s head on the headless 
trun^ 

SIVACH, Ghiloe-mobe, or Pdtbid Sea, Russia, 
an arm of the Sea of Azof, on the north-east side of 
the Crimea, communicating with the sea by a narrow 
entrance on the north, and separated from it by a 
long and narrow belt of land. It has a length of 
about 110 miles, with a breadth varying from 2 miles 
to 15 miles; is indented by numerous small bays, 
and contains several small islands, with predpitons 
cliffs. 

SIVAS (anciently Seheute), a town in Asiatic 
Turkey, capital of a pashalic of the same name^ 
sometimea also called Roum, near the centre of a 
large and fertile plain, 410 a^es E.B.E. of Conatan* 
tinople. It covers a large space, much of which is 
occupied by ruins, and hM aoout 5000 Turkirii and 
1000 Armenian houses, arranged in narrow, winding 
streets. Its chief edifices are two castles sitoateo 
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<m commanding heigbto; nnmerona mosques, many 
of them handsome struotures, with elegant porches 
and minarets; large and weU-supplied bazaars, com- 
modious kha^ baths, &c. Being on the best road 
from Bagdad through Diarbekir and Malatiyeh, and 
having easy access to the Black Sea^ it commands 
a considerable trade. Lucullus here gained a signal 
victoiy over Mithridates; and Tamerlane, after fight- 
ing several battles aith Bajazet, made him his pri- 
mmer. Pop. about 43,000. I'he pashalic has a popu- 
lation of about 800,000. 

SIVATEtERIUM, an extinct genus of Un^late 
Mammalia, the fossil remains of which occur in the 
Pliocene Tertiary de^Kwits of the Siwalik Hills in 
Hindustan. They a-ere discovered by Dr. Falconer 
and Sir Proby Cautley. A single sj^ecies (S. gigan- 
Uum) only has lieen determined. This form has 
usually b^n referred to the family Antilopidfe or 
Antelo|)e8 (lluminantia); but by some authorities, 
such as Dr. Murie, a distinct family (Sivatherido?) is 
constituted for the reception of the Sivatherium; and 
in this \iew the new family would appear to be most 
nearly related to the existing Antilocapridse or that 
of the Prongbuck (which see). Sivatherium was of 
very large si/e, imd exceeded all living antelopes in 
bulk. The characteristic feature of this fonu con- 
sisted in its apparently [tosscssing two pairs of horns, 
supported on lamy cores, as in living antelofies, sheep, 
&c. The front pair of horns were of simple form, whilst 
the larger hinder pair were branched, and possessed 
two* snags’ — this latter feature being found in no 
existing antelope except the Prongbuck. Murie has 
suggested that the Sivatherium, like the existing 
Prongbuck, may have shed the thtathM of its horns 
annually; and this the<iry may account for the fact 
that the horn -sheaths have never yet been found in 
a fossil condition. The extinct form known os Brama- 
therium is of the same age as the Sivatherium. It 
IS nearly allied to the latter, and also [Kissessed four 
horns. 

SIWAH, or Ammon, an oasis in Egypt, 820 miles 
W.S.W. of Cairo, lat. 29* N.; Ion. 26' e.; 6 miles long 
by 5 miles broad. It consists of an eastern and a 
western district, the former abounding in date-trees, 
yielding fruit of very 8u|)erior quality. The inhabit- 
ants are hospitable, but RUS{uciouH and savage. The 

{ )rinci{>al town, Siwah, is divided into an upper and 
ower district; is defended by a citadel, and surrounded 
by strong walls. Married fieople alone are allowed 
to inhabit the upf*er town, and there no strangers 
are admitted. Bachelors are com|)elled to live in 
the lower town. The principal commerce and source 
of revenue is derived from dates. I'he people have 
few manufactures beyond those things required for 
their own use; their skill, however, in making wicker- 
baskets is remarkable. Alxiut 3 miles west of the 
town of Siwah are the ruins of the temple of Jupiter 
Ammon, now called Om-Baydah (mother white), near 
what is sujqiosed to 1)6 the Fountain of the Sun. llie 
ruins are not very extensive. Many of the sculp- 
tures, including figures of Ammon, with the attri- 
butes of the ram-headed god, and of other divinities, 
still remain. P^. 3760. 

SIX ARTICLES, Statute of, a law made by 
31 Henry VIII. cap. xiv., and styled An Act for 
Abolishing Diversity of Opinions. It was passed 
on June 7tb, 1541, and came to be commonly smown 
as the bloody itatuU. The preamble states that * the 
king hoped that a full and perfect resolution of the 
said articles should make u perfect concord and 
unity amongst all his subjects.’ The articles that 
were to bring about this happy state of concord were 
as follows: — It was enacted that if any one, by word, 
writing, or otherwise, did teach, preach, or hold opin- 
fons against the real presence, he should suffer death 


as a heretio by boming, and forfeit as In case of high* 
treason; and that if any one preached, taught^ or 
obstinately affirmed or defended that the oommunloo 
in both l^ds was necessary, or that priests mi^t 
many, or vows of chastity be broken, or private 
masses not used, or that auricular oonfesrion was not 
expedient, it should be felony. These points were 
declared to have been * determined and resolved by 
the most godly study, pain, and travail of his majesty; 
for which his most humble and obedient subjects, 
the lords spiritual and temporal, and the commons, in 
Parliament assembled, did render and give onto his 
highness their most high and hearty thanks.' The 
act was at first vigorously enforced; but after under- 
going some mitigation in 1544, it was finally repealed 
in 1549. 

SIXTUS V., one of the ablest and most vigorous 
occupants of the Pa{)al chair, was born in 1521 near 
Montalto, in northern Italy. His pro)>er name was 
Felix Poretti. So poor were his f)arents that his 
boyhood was ■()ent in the humble occupation of a 
swineherd; but, giving early indications of an aspir- 
ing diB})OBition, he was rescued from this mode of 
life by a Franciscan father, through whose influence 
he was a«lmitted in 1534 into the order, when he 
received the usual strict education and histruotlon 
of the monasteries. His active spirit soon made 
him conversant with the scholastic philosophy and 
theology and Latin literature. In 1544 he rave 
instruction in the canon law at Rimini, and in 1546 
at Siena. In 1548 he was made priest, doctor of 
divinity, and superiutendeut of the monastic school 
of Siena. In 1556 he removed to Venice, where 
he was appointed superintendent of the Franciscan 
school, and afterwards inquisitor-general. The se- 
verity he displayed in the discharge of his official 
duties, combined with his domineering manner, cre- 
ated for him u number of enemies in that city In 
1560 he quitted Venice and proceeded to Rome, 
where the po})e conferred upon him several diraitiss. 
Some years later (1565) he attended the Papal lerate 
to Spain us the theologian of the embassy, and while 
here be actfuainted hiuiself with the policy of the 
Spanish court. In 1570 the dignity of cardinal was 
conferred upon him by Pius V. 'J'he great object (A 
bis ambition being tbe Papal chair, he thought the 
best way to attain it was to withdraw himself as 
much as }> 068 ible from tbe court, and devote himself 
entirely to spiritual concerns. 1’ill then violent 
ambitious, active, and strong in body, be now assumed 
the veiy opf)osite of these qualities, and under the 
mask of pious simplicity and feeble old age rirepared 
himself for the first place in the Roman hierarchy. 
If we believe his chroniclers, who, however, were 
generally inimical to him, it would ap|)ear that it 
was to the characteristics he now manifested that 
his election to the Papal see in 1585 were prindpally 
due; and tbe story is told that immediately aflir 
tbe election he threw down in tbe electoral olul|^ 
the staff on which he harl hitherto leaned, and came 
forward, to tbe astonishment of all tbe cardinals, 
in the full vigour of his physical stren^h and his 
moral character. Whatever faith may be attached 
to the account given of tbe way in which he reached 
the goal of bis ambition, certain it is that when there 
he manifested himself an able and energetic ruler. 
During bis five years’ administration he devoted 
himself with great vigour to the reform of abuses 
both civil and ecdesiastical Under his immediate 
predecessors, Pius V. and Gregory XIIL, the oivil 
disorder was ezcesdve in the States of the Ohurbh, 
crimes had gone unpunished, and hordes of brigands 
infested the whole countzy. All this was now 
remedied, stem justice was administered on sU 
bauds, tiie country was cleared of robbeva, and 
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the Beonrity thtu prodnoed, agriculture, oommeroe, 
•ad industry flourished anew. Among other works 
which testify to the usefulness of his administration 
he founded a new university at Fermo, and new col- 
leges at Borne and Ik)logna; he embellished Borne 
wfth numerous and useful structures, among others 
the present building of the Vatican Library. He 
published a new edition of the Septuagint in 1587, 
and one of the Vulgate, with improvements, in 1 590, 
besides corrected editions of the Church Fathers. 
He displayed the same energy in the spiritual admin- 
istration of the church, re-established discipline in 
the religious orders, and founded or reformed several 
congregations of cardinals and other offlcers. He 
flxed the number of cardinals at seventy. Outside 
of his own states he took a part in most of the great 
events that then agitated Europe. He avoided war 
with the Christian princes as much as possible, 
though he encouraged and supported Henry III. 
against the Huguenots, Philip II. against England, 
and Archduke Maximilian when he was a candidate 
for the Polish crown. The great aim of his foreign 
policy wiLH the promotion of the cause of Homan 
Catholicism throughout all Christendom against Pro- 
testantism. Sixtus died in August, 1589. His life 
has l>een written by Loti, Temiiesti, Rolardi, Du- 
mesnil, Htibner, and others. 

SIZAR, a term used in the University of Cam- 
bridge, and at Trinity College, Dublin, to denote a 
class of students who are pecuniarily assisted through 
the benefactions of founders or other charitable per- 
sona. They were originally required to perform 
certain duties of a menial character, but this practice 
has long ago fallen into desuetude. Sizars, not being 
on the foundation, are not eUgible for fellowships, but 
they may become pensioners, and also sit for scholar- 
ships, the possession of which places them on the 
foundation, and thus opens the way to a fellowship. 
The name is supposed to be derived from size, which 
in college phraseology denotes an allowance of vict- 
uuIh from the buttery. A corresponding class of 
students in Oxford were called servitors. 

SIZE. See Glue. 

8KAGEN, Cape, or The Skaw, the extreme point 
of the tongue of land which forms the northerly 
portion of the province of Jutland, Denmark. An 
Important lighthouse, 67 feet high, built by Frederick 
II. in 1564, is situated on the cape. The village of 
Skagen, close by, has 1400 inhabitants. 

SkAGER-RACK, a broad arm of the German 
Ocean, which washes Norway on the north, Jutland 
on the south, and Sweden on the east, where it com- 
municates M'ith the Cattegat; length, w.s.w. to E.N.E., 
about 150 miles; breadth, 80 miles. It is shallowest 
off the coast of Jutland, where its depth varies from 
SO to 40 fathoms; near the centre it is from 60 to 
100; off some parts of the Norw^an coast it exceeds 
200. On the Danish coast there is not a gtKxl har- 
bour in this sea, but both Norway and Sw^en have 
several 

SKALDS. See Scalds. 

SKALITZ, or Szakolcza, a royal free town of 
Hungary, on the left bank of the March, near the 
confines of Moravia, 47 miles north of Pressburg, on 
a lofty height, surrounded by walls, and nearly in { 
the form of a square. It has considerable manufac- 
tures of cloth, ^e district is famous for its fruit, 
and produces good wine. Pop. (li$9U), 4926. 

SKA'IE, a species of Elasmobranchiate Fishes, 
commonly included among the Rays (which see). 
The Common Skate — the ^ia batis of the naturalist 
— agrees with the other members of the genus Raw 
in possessing a flat, broad body, the chief portion of 
which is made up of the expanded pectoral fins, which 
are concealed, in a manner, under the skin. The 


tail is of slender oonformatioiL The snout ispointed, 
and possesses a prominent ridge or keel The teeth 
are arranged in a mosaic or pavement-like pattern, 
and the teeth of the males become pointed during 
the breeding season. This fish, although commonly 
seen of moderate dimensions, may attain a weight of 
200 lbs. or more. The females are termed * maids ' 
by the fishermen, and the male, which has two ap- 
pendages or * claspers * situated at the base of the tail, 
is sometimes named the * Three-tailed Skate or Ray.* 
These fishes are very voracious, and devour all kindx 
of cnistaoeans as well as smaller fishes. See als«^ 
Plaoiostomi, Rays, &c. 

SKATES AND SKATING. A skate consists of 
a frame shaped somewhat like the sole of a shoe, 
underneath which is fastened a metallic runner, the 
whole being intended to be fastened, one under each 
foot, for sliding or travelling over the ice. Skating 
seems to be of great antiquity; mention is made of 
it in the Edda, in which the god Uller is represented 
as distinguish^ by his beauty, arrows, and skates. 
Both in Edinburgh and in London skating was a 
highly popular amusement several centuries ago, and 
in no other country has it been carried to such a high 
degree of perfection as it has in Great Britain, except 
perhaps in Canada, where they have covered-in skating 
‘rinks.’ William Hone, in the Every Day Book, re- 
marks that ‘ the elegance of skaters on the Serpentine 
is chiefly exhibited in quadrilles, which some parties 
go through with a beauty scarcely imaginable by 
those who have not seen graceful slating.* In Hol- 
land, from time immemorial, skates have been used 
by all classes of people upon the canals and rivers for 
the facility of locomotion they afford. In countries 
where snow abounds skating cannot be practised 
with such facility as in some other countries where 
this is not the case, and this is assigned as tlie 
probable reason why the amusement has not been 
so general, or carried to so great perfection, in the 
United States as in some parts of Europe. In that 
country, however, as well as in Britain, the amuse- 
ment is becoming in the highest degree fashionah’-', 
and is as much appreciated and practised by the fair 
as by the ruder sex. Great varieties in the manu- 
facture of skates have been introduced within a 
comparatively short period. It would be needless 
here to enumerate these, but it may lie stated gener- 
ally that in the most improved forms the wood of the 
older skate has been replaced by metallic fittings, 
and the skate is attached to the foot by spring fast- 
enings, which obviates the need for straps. A certain 
kind of skates, termed 'parlour skates,’ in which the 
metal runner is replaced by small wheels, is used for 
going along on the ground I'hey were introduced 
in Paris in 1819, but their use has not become very 
general. 

SKELETON, the name applied specially to the 
hard structures, mostly of bony or osseous nature, 
which form the internal axis or support of the soft 
arts in the higher or Vertebrate animals. The term, 
owever, is used in comparative anatomy to designate 
hard parts not only of internal, but also of external 
nature. We thus speak of an endoskeleton as proper 
to the Vertebrata; but both Vertebrates and Inver- 
tebrates may have certain hard parts developed on the 
exterior of their bodies (for example, shell of lobster, 
scales of fishes, Ac.), and to the latter class of struc- 
tures we apply the name exoskeleton, Ulie parts of 
any eudoskeleton may generally be groupea under 
the two heads of the ^mnal or axiai skeleton, and the 
appendicular parts, llie former includes the skele- 
ton of the h^ and trunk, the latter that of the 
limbs. The spinal skeleton involves the considera- 
tion of the shul; spinal or vertebral column^ composed 
of its various veriehree; and of the thwux or eked. 
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uid pdvii, Tbe oompoiitioD of the ikall forma » 
•olneot of great intrioi^, and involvea many highly 
teohnioal oonaiderationa. The more genem diar- 
acten of the skull are noted in Uie article of that 
name. The vertebne or oomponent parts of the 
spine or backbone consist each of a solid pieoe or 
My, attached to which are various processes. The 
spinid arches spring from the posterior part of each 
ve^bra, and unite to form the spinous process; the 
spinal cord itself being protectea within the canal 
formed by the apposition of the arches of the verte- 
brae. In man seven cervical or neck vertebrae, twelve 
dorsad (back), and live lumbar (loins) vertebrae exist as 
separate bones. The scurum and coccyx, forming the 
terminal |)art of man's spine, are compo^ of united 
vertebrae. (See Sacrum.) The TpdvU is described 
in the article of that name. The thorax or chcti is 
formed by the spine posteriorly, by the ribs later- 
ally, and in front by the sternum or breastbone. The 
rilw of man corres;>ond in number with the dorsal 
vertebrae. (See Rib.) The limbs consist of homolo- 
gous or corresponding (>art8, and luc attached to a 
series of bones constituting the * arch * or support of 
the fore and hind limbs respectively. The scapulae 
(which see) or shoulder-blades and collar-bones or 
claticles constitute the shoulder-girdle or arch sup- 
porting the fore or upfier limb, whilst the lower limb 
is attached to the pelvic arch or pelvis. The upper 
limb consists of the humeruM or bone of the upper arm; 
the radius and uZno, or bones of the foreaum ; the 
carpal or vn'iti hones; the metacarpal hones, or those 
of the palm; and the phalanges, or bones of the 
lingers. The lower limb consists of the femur or 
thigh-bone; the tihia (shin) and fibula or bones of 
the leg; the tarsal bones or those of the ankle, cor- 
re8|X)nding to those of the wrist ; the metatarsus or 
instep; amd the jthalanges or bones of the toes. See 
also such articles as Mammalia, Obkitiioloqt, &o., 
for s|)eciAl descriptions of the skeletons of the various 
grou()S of animals. 

SKKLLIGS, The, three islands on the south-west 
coast of Ireland, in the county of Kerry, 8 miles 
west of Rolus Head; lat (lights), 51'' 46' M.; Ion. 
10^* 32' w. The lai^^est, called the Great Skellig, u 
an enormous precipitous rock of slate, 710 feet high. 
A lighthouse has been erected upon it, with a fixed 
light 175 feet above high water. 

SKEI/roN, John, an English |)oet, bom about 
1460, prolsvbly at Norfolk. He studied at lx>th 
Oxford and Cambridge, and from both he recAjived 
the laureateship (then a degree in grammar). He 
was tutor to the Duke of York, afterwards Henry 
VIII.; was rector of Diss and curate of Trompiiigtoii 
in 1504, and was apfKiinted orator rcgius to Henry 
VIII. In an epistle dedicated to him by Erasmus, 
that writer declared him to be the lumen et deeus of 
British letters. In the jmlpit he was remarkable for 
his buffooneries, and accoiding to Antliony h Wwid 
he was esteemed 'litter for the stage than for the 
pew or pulpit ’. There were three objects at which 
be deliguted to aim his satire — the mendicant friars, 
Lily the grammarian, and Cardinal Wolsey. His 
attacks on Wolsey at length roused the resentment 
of that prelate, and an order being issued for his 
apprehension, he took refuge in the sanctuary at 
Westminster, where the abbot afforded him protec- 
tion until his death, June 21, 1529, not long before 
the fall of Wolsey. His works, consisting of comedies, 
satires, and short poems, were published in 1512. 
These comprise among others the drama or morality 
of Magnyfycence; a satire on Wolsey, entitled Why 
come ye not to Courte! the Tunning (that is the 
brewing) of Elynor Rummyng, a humorous picture 
of low l^e; and the Book of Phylyp Sparrow, an 
el^ on the sparrow belonging to the * goodly maid’ 


Jane Soroope^ whidh was killed by a oat The last 
is the most poetical of his pieces. He is compiled 
to Rabelais as reswds indelicacy and volubility. The 
best edition of his works is by the Rev. Alexander 
Dyce (two vols. London, 1843). 

SKERRIES {skerry, a sea-girt rook), a seaport 
and fishing town, Ireland, in the county and 17 miles 
K.N.s. of Dublin. It stands on a little headland, and 
has a clean and cheerful appearance. The main 
street, which is wide and irregularly built is nearly 
1 mile long. A large proportion of the fen^e popu- 
lation is employed in embi^dering. Pop. (1891), 18001 

SKERRY VORE. See LiaHTHOUSES. 
SKETCHES. See Drawing. 

SKEW-BRIDGE, a species of bridge which, 
instead of crossing a road or river at right angles to 
its course (the easiest and most usual method), makes 
an oblique angle with it in order that the continuity 
of the road may be preserved. This is a common 
kind of bridge on railroads, where it is desirable to 
have the line as direct as possible. Skew-bridges 
built of stone are more difficult of construction tmm 
the ordinary bridge, the joints requiring to be spiral 

SKIATHO (ancient Skiathos), an Island in the 
Grecian Archi[)elago, off the south-east coast of 
Thessaly; greatest length, north to south, 5 miles; 
greatest breadth, 4 miles. It is finely diversified by 
wooded hills and fertile plains, often laid out in vine- 
yards and olive-yards. The chief place, called also 
Skiatho, is placed on a steep and lofty rock, accessible 
only by a w(N>den bridge. Pop. (1896), 2/90. 

SKIBBEREEN, a market- town of Ireland, in the 
county and 54 miles south west of Cork, on the left 
bank of the Hen. The houses are well built of stone. 
There is a court-house, an Episcopal, a Roman Ca- 
tholic, and a Methodist church, Ac. The Hen ia 
navigaVjle for lij^hters of 50 tons up to the town. 
There is a considerable trade in corn and butter, 
and hand-loom weaving is carried on. Pop. (1881), 
3631: (1891), 3269. 

SICIdDAW, one of the highest mountains of 
England, in Cumlterland, distinguished fur its srand 
ancf romantic scenery, as well as for the lakes In its 
different hollows and near its base; height, 8022 feet 
It is 3 miles north of Keswick. 

SKIFF. See Boat. 

SKIN, the name given to the external layer or 
tissue of the bodies of most animals, which comprises 
the parts generally included by comparative anato- 
mists under the name of the exoskeleton or external 
skeleton. I’he ' skin ’ under this latter denomination 
includes not only that tissue itself, but all the struo- 
tures which ore developed from or within it. Included 
in this category we should accordingly find such struc- 
tures as the nails, hair, enamel of teeth, and many 
other parts, which, although unrepresented in man, 
yet form integral parts of the skin -tissues of the lowei 
animals. Btructurally viewed, the skin of all Verto- 
bratus consists of two layers — an outer and inner layer, 
^'o the outer layer the name of cuticle, epidei'mis, at 
scarf skin is popularly given. As is well known 
this layer is destitute of nerves and of blood-vessels, 
and is thus a non-sensitive structure. The inner 
layer is, on the contrary, a highly vascular and sensi- 
tive layer, and is named the dermis, eorium, or true 
skin. At the lips and elsewhere the epidermis becomes 
continuous with the more delicate mucous membrane 
{nee Membrane), which forms the lining membrane of 
the internal passages. This membrane is to be viewed, 
however, as a mere modificatk^n of the epidermis itseli 
The names ecteron and enderon are frequently applied 
in comparative anatomy to the epidermis and oermis 
I respectively. The structure of the epidermis riiows 
I it to be composed of several of cells of squamous 
I or pavement epithelium, llie upper cells of the 
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•pldermli, m teen in a vertical lection of the ekin, 
are flattened, and of icaly conformation, the lower 
oeUa being of rounded or elongated shape. The don- 



A. Beotion of skin under the mioroeoope. a 6, Sap«r- 
fldal and dee]) layers of epideimia. c, Dermia— true akin. 

Fatty areas of the deeper portions of the dermis, d, Mus- 
onlar layer subjacent to the skin, e Sweat glands and 
duota. /, Flair follicle and aebaoeous gland. B. Hair 
seen under the microscope. 

gated cells have their long axes arranged vertically 
to the general skin surface. The deeper portion of 
the epidermis receives the name of rete mucosum. 
This latter layer is of softer and more opaque con- 
sistence and appearance than the upper layer; and it 
is chiefly in the cells of the rete mncosum that deposits 
of pigment, determining the colour of the skin, take 
place. The upper layers of cells may also contain 
pigment, but never in such quantities as those of the 
rete mucosum. The growth of the epidermal layer 
of the skin is carried on from l)elow, the deeper cells 
being gradually pushed upwards to take the place of 
the upper ones as the latter are worn away during 
life by friction and by ablution. The epidermis is 
thickest on those surfaces which are most exposed to 
friction or pressure. The soles of the feet and palms 
of the hands exemplify this fact; whilst iniother situa- 
tions (for example, inner aspects of the thighs) the 
upper skin is of very delicate texture. 

llie dermis or true skin exists as a tissue composed 
of interlacing fibres of fibro-cellular tissue, and thus 
exhibiting numerous areolae or spaces in its structure. 
In the deeper layers of the dermis these spaces or 
areolae contain fat, whilst superiorly, or in the upper 
layers, they may be very small or may be entirely 
obliterated, llie dermis itself lies upon the deeper 
cellular and adipose tissues of the body. Its surface 
is highly sensitive, the tactile sense or that of touch 
resic^ especially in the papiUai with which it is 
provide The terminations of sensitive nerve fibres 
are also abundantly distributed to the dermis. Each 
papilla is simply a conical projection of the surface 
of the dermis. The extremity or free point may be 
simple or divided. The papillae occur most abund- 
antly on the soles of the feet and palms of the hands, 
and are therein disposed in curved parallel lines. 
In other re^ons of the body the papillae are not so 
thiddy di^buted, and being less functionally active 
they are in these other portions of less size than in 
the hands and feet. The average size of a papilla is 
about T^th inch in len^h and -j^rth inch in diameter 
at the DMe. Each papula receives an abundant blood- 
supply from capillary loopa; and through this vascular 
arrangement the papili» may under stimulation 


become slightly erectile, and so adapM for the more 
efficient performance of their functions as tactile 
(ffgans. The mode in which the sensory nerve fibres 
end in the papillsB, as mentionedin the article NEBVOca 
System, has notbeen clearly traced. The bodies nimed 
touch-corpuscles, which are found within the papilhe, 
have been supposed to be intimately related to the 
terminal fibres of the sensory nerves in the skin, 
whilst the tnd-hulhs of Krause found in the Ups^ 
tongue, palate, and elsewhere, have also been creditea 
with a like relation to the terminations of the nerves. 
The papilla*, as will be understood, are themselves 
covered by the epithelial layers forming the epidermis, 
to which latter structure they adhere with a consider- 
able degree of force. The epidermis, at the same 
time, is thinnest over the papillce, and becomes thick 
I in the spaces intervening between them. And it has 
I been suggested that this arrangement, by presenting 
I detached points of sensitive nature, may serve mate- 
rially to increase the sensitive properties of the papilla. 
In addition to the papillsB, and contained partly within 
the tissues of the dermis, we find the stoeat or sudor- 
iparous plands, and also the nearly -related sebaceous 
glands, the latter secreting the peculiar fatty matter 
I or sebaceous material. 

I The general functions of the shin may be briefly 
summed up by stating that it obviously serves m a 
protective envelope to the deeper tissues, and assists, 
as just explained, the exercise of the sense of touch. 
Besides these primary uses the skin becomes also 
related in a highly important manner to the lungs 
and kidneys as excretory oj'gans, in that it serves to 
excrete from the body a large quantity of watery 
vapour, heat, and a small amount f)f carbonic acid, 
with traces of other substances. It also acts as an 
absorbing medium, and conjointly with these latter 
and the other functions, it serves to regulate the 
temperature of the body % presenting a large surface 
for evaporation. The subject of excretion by the 
skin has been fully noted in the article Pebbpiration. 
The skin forms thus an important adjunct to the 
lungs especially, and also to the kidneys, in this 
excretory work. Whenever the lungs become en- 
feebled through disease or from any other cause, the 
skin takes upon itself a large share of their work. 
And when the function of the kidneys becomes in 
any way deteriorated or altered, the skin appears to 
aid in the excretion of the renal discharge — a circum- 
stance proved by the fact that urea (see Kidney and 
Uhine) appears in greater quantity in the skin -secre- 
tions than at other times. Analyzed to their ultimate 
anatomical constituents or parts, the skin, lungs, and 
kidneys evince a close similarity in fundamental plan 
or type. All three evince the essential structure, 
more or less complicated, of a membrane destined 
for the work of separating the blood on the one band 
from the atmosi)here on the other. In each case 
water, carbonic acid, and urea pass out in varying 
proportions. Water exists in greatest quantity in 
the excretions of the three organs; and solids prevail 
next in order in the kidneys; whilst a preponderance 
of gases obtains in the case of the lungs. The skin 
may be said to unite in a manner the functions of 
the lungs and kidneys, in that whilst its excretion is 
essenti^y of similar nature to that of the kidneys, it 
absorbs oxygen, and exhales carbonic acid and water 
like the lungs. If anything the skin and kidneys 
stand in closer relation to each other than the slan 
and lungs. The interde])endence between the skin 
and kidneys is well seen in summer and in winter, 
the skin excreting most freely in hot weather, whilst 
the kidney excretions diminish; and in cold weather 
the reverse is the case. Medicines which act upon 
the akin (diaphoretics) similarly influence the kidneys; 
and diuretics or medioineB which increase the seore- 
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or len dome. The qneition of abicrpiion Ly the 
■kin has iJready been moidentally alladed ta This 
point is of some interest^ and is further one on all the 
relationsof which physiologists arebynomeans agreed. 
The skin ondoubt^y absorbs many substances 
which may be directly or indirectly applied to it. 
Thus if mercury be rubbed into the skin the char- 
acteristic effects of that drug in producing mer- 
rurialum^ or acUiveUion are induced in the system. 
Antimonial inunction and arsenic applied directly to 
^e skin surfaces respectively produce their character- 
istic effects of vomiting and poisoning. Inunction or 
rubbing the substance into the skin appears neces- 
sary for the production of the effects mentioned. 
When substances are merely left in contact with the 
skin, and especially in a fluid state, it is regarded by 
some as douWul if true absorption can occur. The 
question of the absorption or non-absorption of water 
by the skin has thus been greatly debated by physi- 
ologists. In the lower animals at least water has 


been proved to be absorbed by the skin (Milne 
Edwaids) ; and Madden's experiments seem to prove 
that absorption by man’s integument actually occurs. 
Shipwrecked sailors assuage their thirst by wrapping 
their bodies in wet clothes; but this result may be 
due rather to the prevention of evaporation than to 
absorption by the skin. 

In the lower animalsi and in the domain of the 
comparative anatomist, ^e consideration of the skin 
and integumentary layers presents phases of widely 
different aspect from that which they offer to the 
purely human anatomist and physiolomst Exten- 
sions of skin, as between the toes of ducks, Ac., or 
between the arms and legs of flying squirrels, and 
as seen in bats (see Patagium), may exist. And 
pendulous skin -folds, constituting the ^dewlap’ of 
oxen, Aa, and seen also in the rhinoceros, may be 
observed in particular regions of the body, ^me 
forms (such as the globe -Ashes or diodons, Ac.) 
possess the power of inflating their integument to a 
considerable extent with air. Certain hard structures 
appertaining to the skin, and wholly unrepresented 
in man, may be found in the lower animals, Homs 
(seen only in cases of disease in man) are examples 
of such structures, and consist essentially of hardened 
and modifled epithelial cells. Local thickenings of 
the skin exist in some animals, as seen in the callosi- 
ties on the nates of monkeys or on the inner aspects 
of the limbs of horses, Ac. The entire efiidermal 
skin may be periodically shed or exuviated, as seen 
in many serpents, in efts or newts, and in other lower 
V ertebrata. In the tortoises and turtles the epidermic 
exoskeleton attains a high degree of development, 
and constitutes the homy plates (known as * tortoise- 
shell ’ in one species of turtle) covering the true or 
inner skeleton of these forms. The dermis or true 
skin may exhibit a similar development of hard i^arts 
in its substance, llie actUea or bony plates seen in 
the armadillos are dermal structures united to homy 
plates formed by the epidermis. In many reptiles 
and in some lizards the two layers of the skin simi- 
larly participate in forming the exoskeleton. I'he 
scales of Ashes are formed by the dermis or true skin; 
but those of serpents are epidermic in their nature. 

SKINK (5ctncus),agenusof Lacertiliaor Lizards, 
belonging to the family Scincids, of which it forms 
the typi^ representative. To this family numerous 
genera belong, and these all agree in possessing a dis- 
tinct conical head, with well developed eyelids. The 
head is covered with homy $cxUa or large scales, and 
the nostrils are guarded by scales. No inguinal or 
thigh pores exist in this fmnily, and in some genera 
the limbs may be hidden beneath the skin. In the 
genus Scincua itself the scales are of thin and smooth 


texture, and the tail is rounded and tapers, being 
unprovided with spines. The body is somewhat 
spindle-shaped, and is flat below, ^ve toes exist 
on each foot, and the toes are of flattened shape and 
fringed on the sides. The palate is grooved longt- 
tudkially, and is provided with teeth. The ears are 
of small size, and present serrations in front. The 
Common Skink {Seincua officinalia) oocurs in North 
Africa, and is also found, idthough not so plentifully, 
in India. It inhabits sandy places, and when alarms 
appears to seek refuge by burrowing swiftly beneath 
the sand. Its spedAo name is derived from the fact 
that formerly it was thought to possess valuable 
medicinal properties, and the slunk accordingly 
formed no unimportant adjunct to the pharmacopcBias 
of bygone days; whilst among savage tribes it was 
and still is regained as an antidote to the most power- 
ful poisons. In olassio ages its virtues were much 
reputed, and the head and feet of these Lizards were 
imported to Rome in la^e quantities preserved in 
white wine. In modem Egypt the Skink still main- 
tains its reputation for effecting marvellous cures. Its 
colour is reddish, marked above with cross bands 
of darker hue, whilst below it is of a white colour, 
tinged with silvery lustre. Sometimes specimens 
occur coloured yellowish or light-gray above, and 
variously s|)otted. Ibe average length is from 6 to 
7 inches. (See Rkptilia, PI. II., Ag. 6.) 

SKIPTON, a market -town in England, in the 
county of York (West Riding), beautifully situated 
in a valley near the river Aire, 89 miles west of 
York. It has an ancient church, places of worship 
for various dissenting bodies, a well-endowed gram- 
mar-school, several minor charities, a mechanics* 
institute with library and news-room, Turkish baths, 
Ac. Cotton and woollen articles are manufactured, 
and there is an ale and porter brewery. A consider- 
able market for com and cattle is held weekly, and 
there is a brisk general trade, which is much facili- 
tated by the Midland Railway and the Leeds and 
Liverpool Canal. The ancient and still tenanted 
castle of Skipton is a spacious quadrangular struc- 
ture, the greater part of which was erected in the 
reign of Edward II. The vale of Hkipton is exceed- 
ingly fertile, and contains some of the best meadows 
in England. Pop. in 1891 , 10 , 876 ; in 1001 , 11,086. 

SKlRMISHKRS, troops serving in loose order 
in front of an army. They are arranged in Ales of 
two men each, a front and a rear man, and the Ales 
are usually separated by intervals of about six paces. 
Their usual employment is to protect an advancing 
army from a surprise. When attacked by cavalry 
the nearest Ales rush together, and form squares 
called rally 'B({uares. 

SKIRRET {Sium Sisarum), a plant belonging to 
the natural order Umbelliferee, sometimes cultivated 
in kitchen-gardens for its roots. It is a perennial 
plant, a native of China and Jajian. Ibe roots are 
composed of several prongs about the thickness of a 
Anger, joined together at the top. I’hey were for- 
merly much esteemed, but the plant is now seldom 
cultivated. It succeeds best in a free, rich, deep 
soil, and in an open situation. It should be sown 
in the end of March or in April The Bowers are 
white, and appear in July and August. l*he seed 
ri[iens in autumn, and the roots arrive at maturity 
in Novemljer. 

SKITl’LES, a favourite game in England, gene- 
rally played in covered grounds attached to public- 
houses. It is played with a wooden ball about a foot 
in diameter, and nine skittles or wooden pins, cigar- 
shaped and about a foot high. The pins are set up 
on the ground in three rows of three each, so as to 
form a square of three pins a side, with one pin in 
the middle. Each pin is about a foot distant from 
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the one next It in the Mune row. The pleyen, itaad- 
Ing et e oertein diitanoe from the skittlee^ try eeoh 
in tom with how few caete of the ball they can 
knock down all the skittles, how many skittles th^ 
can knock down with one oast, or some other such 


thinir. 


SKOPELOS, an island of the Archipelaro, belong- 
ing to the nomarchy of Euboea, situated between 
Skiathos on the west and Kilidromi on the east, and 
forming one of the Northern Sporades; greatest 
length, north-west to south-east, 11 miles; central 
breadth, 6 miles. It rises towards its centre, and 
there attains its greatest height in Mount Delphi. 
Owing not so much to natural fertility as to careful 
cultivation, it produces a good deal of wine, oil, and 
fruit. The town of Skopelos, on its south-east 
shore, is a Greek see, and has a number of churches 
and convents. The eparchy of Skopelos includes the 
Islands of Sko^los, Skiathos, Kilidromi, and some 
smaller ones. Pop. of Skopelos in 1896, 5295. The 
pop. of the town is 3779. 

SKOPIN, a town in Russia, in the government 
of Riazan, and 50 miles south of the town of Riazan, 
on the Verda. It has manufactures of Russian 
leather and a trade in com and cattle. A fine 
breeding -stud, from which the im^rial guard is 
partly supplied with horses, is kept in the vicinity. 
Pop. (1893), 11,138. 

SKUA-GULL. See Lestris. 

SKULL, the name applied to the skeleton of the 
head, composed in most Vertebrates of a facial and 
cranial portion, and which serves to contain and 
protect the brain, the chief organs of sense, and 
other important structures. In the higher forms of 
Vertebrata the skull forms one mass, with the excep- 
tion of the lower jaw or mandibk^ which may in the 
dried skull become detached from the greater mass 
of bony structures. In the skull of Man most, but 
not all, of the parts typically seen in the cranium 
of other Vertebrata may be found. Dividing the 
skull into the brain-case or cranial portion, and the 
facial part or skeleton of the face, we may firstly 
note the broad external features which it presents 
for observation. We may thus distinguish the pro- 
jecting, rounded, hinder portion of the skull, formed 
by the occipital hone, and accordingly named the 
occiput. Beneath the occiput the large aperture 
termed the occipital foramen^ or foramen magnum^ is 
seen, and through this foramen the spinal marrow 
and brain becomes continuous. The occipital bone 
at this part also bears two projections, which are 
named the occipital condylet. Each condyle articu- 
lates with the cup-shaped depressions on the upper 
side of the first or atUu vertebra. The under sui^ace 
of the skull exhibits a prominent blunt-shaped pro- 
cess (maetoid proceee), which lies behind and l^low the 
opening of the ear. The roof of the mouth, forming 
the under surface of the face, lies at a lower level than 
the base of the cranial portion of the skulL In front 
the crhiti or eye -cavities, and the anterior naret or 
openings of the nostrils, are seen. The malar promin- 
ence$ of the anatomist are the projections of the cheeks, 
and a bony process, known as the zygoma^ connects 
the cheek prominences and face with Ihe skull proper 
on each side. The bones oomprising the skull itself 
are the occipital bonCf already mentioned; the parietal 
bones (one on each side), foi 
head; the two temporal 


the sides of the 
, tlie sphenoid bone, 
forming the chief element in ^e base of the skuU; 
the ethmoid bone, lying between the skull and face, 
and between the eye-cavities; the two maxillary or 
upper jaw bones; the malar l^nes; the nasal bones; 
the lachrymal bones; the palate bones; the vomer, 
forming the partition between the nostrils (which 
see); the turbinated bones; and the mand^e, or lower 


jaw. The skulls of many Vertebrata differ widely 
from that of man In the relative development of 
their various parts. Thus the Lanoelet (which see), 
or lowest fish, has no cranium or skull at all; and 
in higher fishes (for example. Sturgeon, &c.) the 
various elements of the skull may Im more or less 
ooalescent among themselves and with the spine. 
The bones of the mtemal ear (see Ear) are sometimes 
included in the category of the bones of the skull, 
but are more properly considered and described with 
the structure of the hearing apparatus. The skull, 
by some osteologists, has be^ regarded as being 
homologous with the vertebre, and as being thus 
composed of four modified vertebrae (Owen). This 
theory — ^the vertebral theory of the skull— -emanating 
in the first instance from Goethe and Oken, was 
attacked in 1870 by Huxley and others as being 
inconsistent with the facts of development. See also 
special articles, such as Iohthtoloot, Ornitholoot, 
Reftilia, &o., in which special descriptions of the 
! skulls of various Vertebrate groups are given, and 
I also Ear, Etk, Nobs, &o. 

SKUI^ {MephUis putorius), a genus of Carnivor- 
ous Mammals, l^longing to the Mustelidae or Weasel 
I family, and to the section Digitigrada of the Car- 
nivorous order. The genus is distinguished by the 
molar teeth numbering eight in the upper and ten 
in the lower jaw. l^e tail is of moderate length 
and of bushy conformation. The feet have five toes 
each, and the legs are very short. Like other mem- 
bers of the Weasel tribe, the Skunk has obtained an 
unenviable notoriety from the odour which emanates 
from its body, and perhaps of all the Mustelidee the 
stench of this form is the most potent and disagree- 
able. The odour is emitted by the secretion of the 
anal glands, situated, as their name implies, near the 
anus or vent, and which consist of modified sebaceous 
glands (which see). The secretion of these glands 
can be forcibly ejected at the will of the animal, and 
the stench is so persistent that no amount of washing 
can remove it from clothes which have been subjected 
to its influence. This nauseous secretion has been 
alleged to possess medicinal virtues in curing asthma. 
When hunted by dogs the Skunk finds a potent 
means of defence in the secretion of the anal glands, 
and the dogs are therefore trained to seize the 
creature suddenly and before it has time to eject 
their contents. The Skunk inhabits North America, 
and is especially found in the states of New York 
and Pennsylvania. It b largely hunted for the sake 
of its fur, which is of a dark-brown hue, streaked 
with black tints, and exhibiting streaks of white 
along the back. The bushy tail is variegated with 
long hairs of whitish colour. Its average size Is 
about that of a large cat, the tail itself measuring 
generally from 12 to 15 inches. The Skunk lives 
in burrows, and appears to be a slowly-moving and 
somewhat inactive animal The fur is purifira for 
commercial purposes by heat. The chi^ exporters 
of Skunk furs are the Hudson’s Bay Company, who 
send about 10,000 skins annually io Europe. (See 
the plate at Carnivora, fig. 8.) 

SKUNK-CABBAGE {Symplocarpus feetidus), 
a plant of the natural o^er Aracess or Arums. 
Among the earliest of the American spring flowers, 
often, indeed, before them all, appear the large, thick, 
purplish and spotted spathes of this plant. The 
leaves are later in making their appearance, are laige, 
and bear no inconsiderable resemblance to those of 
the cabbage. The whole plant has a strong odour, 
like that of the skunk, but not comparable to it In 
intensi^ The fruit ripens in September. 

SKYE (Soandinavii^ ‘ clouds’), the largest of 
the Hebrides or Western Isles of &x>tland, situated 
on the west of the county of Inverness, of which it 
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foniii ft depoidftnoy, and from which, at the nar- 
rowcit poinU in the aonth-eait, it is separated by 
Kyle Hhea and the Sound of Sleat ; greatest length, 
north-west to south-east^ about 45 miles; extreme 
breadth, 24 miles; mean breadth, 15 miles; area, 
about 535 square miles. It is very irregular in 
shape, and so deeply penetrated by bays and creeks 
that it is difficult to find a spot in it 5 miles distant 
from the sea. The chief sea lochs are Snizort, Dan- 
vegan, Bracadale, Scavaig, Slapin, and Eishart The 
coast is rocky and elevated, and generally lined with 
bold and picturesque cliffs, some of them 0 / very great 
height ; in many localities, but more especially on the 
noi^-east, composed of columnar trap, presenting 
mas s e s of basaltic pillars, not surpassed by Staffa or 
Giant’s Causeway. The interior may be regarded as 
one great mountainous moorland. The districts of 
the island are Trottemish, a peninsula in the north, 
Vattemwh and Duirinish in the north-west, Ming- 
inish in the middle, and the peninsula of Sleat in the 
south-east. The highest mountain groups are in the 
south, where the Cuciiullin Hills reach tne height of 
about 3250 feet. They are entirely composed of 
syenite, are dark in their colouring and rugged and 
serrated in their outline, presenting some grandly 
picturesque scenery. They partly form a circular 
chain round Loch Coruisk ; but the loftier |K>rtion8 
rise farther west, between Loch Coruisk, Loch Bhrea- 
tal, and the Sound of Soay. Farther east the grand 
mass of Blaven has an elevation of 3042 feet; while 
to the north-east of this, overlooking a valley or 
strath crossing the island from Broadford Bay to 
Loch Slapin, are the Ked Hills (2403 feet). Almost 
the only mineral of Skye that is profitably worked 
is a crystalline limestone, which furnishes good 
blocks of marble, both pure white and variegated. 
In this limestone are numerous caves, one of which, 
on the north side of Loch Slapin, in the south of the 
island, is celebrated for its stalactites. In others of 
them Prince Charles found temporary refuge after 
the battle of Culloden. The climate of Skye is 
moist and variable. On several of the loftier 
heights snow remains till far on in the season, and 
the melting is frequently accompanied with deluges 
of rain, Very little of the island is arable, and 
there is very little wood. The far greater part of 
the surface is devoted to the rearing of sheep and 
cattle. Fishing employs many of the inhabitants. 
Portree, on the east of the island, has an excellent 
harbour, and has regular steam communication with 
Glasgow, with Kyle of Lochalsh, the western ter- 
minus of the Dingwall and Skye Railway, and with 
Mallaig, the western terminus of the West Highland 
Railway. Pod. (1891), 15,763; (1901), 13,883. 

SKlrLARK. See Lahk. 

SKYKOS, an island in the Grecian Archipelago^ 
about 25 miles east of the island of Eubcea; greatest 
length, N.N.w. to 8.8.E., about 18 miles; &eadtb, 
7 miles. It belongs to the nomarchy of Euboea and 
the eparchy of Karystia. It is very much indented, 
particularly on the west side, where a bay with an 
island in front of it forms a large natural harbour. 
The surface is very rugged, and has numerous steep 
precipices. In the vaUeys com and wine are grown, 
and numbers of cattle, particularly sheep and goats, 
are reared. Many of the higher grounds are densely 
wooded. The chief place, which bears the same 
name, stands on the east coast of the northern part 
of the island. The greater part of it consists of a 
Greek monastery, 'i^e inhabitants are deficient in 
industry, and seem to be generally in wretched cir- 
'uimstances. Anciently Skyros was believed to be 
the place in which Theseus, the legendary hero of 
Attica, died and was buri^ Pop. of the island. 
(1896), 3512; of the town, 3300. 


SLAG, ft seooikdaiy product of the prooesMs of 
extracting metals from their ores. It is mainly a 
compound of silica with alumina or lime, or both, 
together with vurious other substances in small 
quantity. It always contains more or less of the 
metal ^m Ibe extraction of which it results. The 
presence of silica gives a glassy appearance to the 
mass. Slag is for the most pi^ allowed to lie as 
refuse, but vaHous attempts have been made to t^ 
it to account, especially by using it for road-making 
and building. The chief objection to its being used 
for these purposes is its brittleness, but this defect 
can be obviated by taking means to cool it very 
slowly. When this is done blocks of it may 
obtained of extreme toughness excellently adapted 
for road -making, and when the slag contains 38 per 
cent or upwai^ of silica also for building. Such 
blocks, being completely impervious to damp, are of 
particular v^ue for the foundations of buildings. In 
some parts of Belgium the slag is reduced to a fins 
powder by being exposed to a stream of water on 
escaping from the blast-furnace, and the powder thus 
obtained is used to form the moulds for the pig-iron, 
for which purpose the workmen prefer it to sand. 
Slag powder is also used in making mortar, and 
mortar so made has the advantage of hardening 
rapidly. It is likewise used in some parts for making 
bricks. Recently a process has been introduced in 
which it is acted on by steam when in a melted state, 
and converted into fine threads or filaments, this 
* slag wool ’ being used ns a covering for boilers and 
for other purposes. Some kinds of slag are now 
largely used as a fertilizer, on account of the phos- 
phate of lime contained in them, being reduced to the 
; form of ‘ slag phosphate meal ’ before being applied 
to the land. 

SLANDER. See Libel. 

SLANG, low or vulgar language, or such as is 
not recognized in polite and serious literature. The 
word is said to have been originally the gipsy term 
for the secret language or cavtf, of gipsies, thieves, 
and tramps, though some etymologists would connect 
it with the verb to »ling^ as lieing originally abusive 
language hurled or slung at a person. Slang may 
be said to permeate all classes and to belong to all 
trades and professions. Some slang words are good old 
English words preserved in the speech of the vulgar, 
although lost to the classical English of the present 
day. A large part of the cant vocabulary is of gipsy 
origin. A numl)er of other words are derived from 
foreign languages, and more especially from the 
Lingua Franca or bastard Italian, s{K)ken among the 
lower classes at all the seaports of the MediterrancaiL 

SLATE, or Clat-8Lati, called sometimes a/rgiUiU^ 
a well-known variety of rock. By the early English 
geologists this rook was called argillaceous schistus. 
The stnicture of slate is eminently foliated or schis- 
tose, separating in some of its varieties (as in the 
roofing slate, for example) into laminse as thin as paste- 
board. The prevailing colour is gray, of various sWles; 
it is also bluish, reddish, and greenish; opaque and 
duU ; yields to the knife, but varies considerably as 
respects hardness in its different varieties; fiswe: 
specific gravity, 2*7. When moistened it emits an 
argillaceous odour. The common roofing slate ap- 
pears to consist very nearly of the following ingreol* 
ents: — 


Bllioa 4800 

Alumina 25*60 

Oxide of iron 11*80 

PotiMih 4-70 

Ifagtieaia 1*60 

Carbon. *80 

Water 700 


But slate varies exceedingly b its chemical oonitt- 
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tntioii, M might very be expected, finoe 

it if a mixed rook, oomdsting of very minute indi- 
viduals of quartz, feldspar, and mica, to which are 
occasionally added scales of talc, and partioleB of 
carbonaceous matter. Those slates whidb contain 
a large proportion of quartz are called whetsUUe, 
In these the mechanical composition is impalpable, 
and the fracture splintery in the though slaty 

tn ike large. They are translucent, and of a green- 
ish-white colour. When magnesia enters largely 
into the composition of slate rocks they are distin- 
l^ished by their green colour, and by their unctuous 
feel These are ^e slates which, for the most part, 
have talc as an ingredient, and are often called talc 
or chloHte slates. Wlien carbonaceous matter pre- 
vails to the profH)rtion of 8 or 10 per cent, the date 
soils more or less, and even writes. It is then called 
dramng’Slate or black chalk. This variety is softer 
than the preceding kinds, and sometimes possesses 
the property of adhering to the tongue. Its specihc 
gravity is only 2*18. A variety of slate called 
adheeii^ slate, from its property of adhering to the 
tongue, deserves to be mentioned although it is very 
remote in its properties from the roofing-slate, whicn 
may be considered as the type of the present rock. 
Fr^ure, in the large, slaty, in the fine, earthy; colour 
light gray; specific gravity, 2 08; easfiy broken; ab- 
sorbs water with a hissing noise. It consists of 


Silica 62-50 

Ma^eaia. 8*00 

OxidM of iron 4 *00 

Alumina 0 25 

Carlx>u 0*76 

Water 22*00 


Still another argillaceous aggregate, which has been 
treated of along with the slates, is the polishing slate. 
It differs from adhesive slate in not adhering forcibly 
to the tongue, in being very soft, and in having a low 
specific gravity, namely, 0'60 to 0*60. 

Slate, in varieties approaching roofing-slate, occurs 
in vast strata in primitive countries, and is often 
observed graduating into mica-slate. Wherever its 
strata are contiguous to granite, gneiss, or mica-slate 
it is noticeable that it has a more shining lustre; as 
it recedes, however, from the primary rocks, its tex- 
ture is more earthy. It is commonly divided into 
beds of various degrees of thickness, which are gener- 
ally much elevated; and, from the natural divisions 
of the rock, they often form peaked and serrated 
mountains. The cleavage of these beds is in a trans- 
verse direction, making with the slope of the bed 
an angle of about 60^ The finest variety which is 
used for roof-slate seldom forms entire mountains, 
but is generally embedded in slate rocks of a coarser 
kind. Those kinds are selected for the covering of 
buildings which have the smoothest surface, and split 
into the thinnest plates. Quarries of slate of this 
description are worked extensively in Westmoreland, 
Yorkshire, Leicestershire, North Wales, Cornwall, 
and Devonshire. Whet’sJale is found in b^s between 
strata of common slate in transition formations. The 
use of this variety for hones and whet-stones is weU 
known. The most valuable kinds come from Son- 
nenberg in Meiningen, and from Saalfeld. They are 
likewise brought from the Levant. The drawing- 
slate, which is used as a drawing material, comes 
from Italy, Spain, and Bayreuth in Thuringia. Ad- 
hesive slate occurs only at Menil Montant, and Mont- 
martre, near Paris. Polishing-slate, which Ehren- 
berg discovered to be entirely composed of the skele- 
tons of Infusoria, occurs at Planitz, near Zwickau, 
and near Bilin in Bohemia. It is used as a polisher 
of metals. 

SLATE-CLAY. See Olat. 

SLATE-PENCILS are made in two ways, being t 


either out or turned pieces of solid slate, or slate 
powder moistened and solidified into sticks by 
pressure. 

SLATEB^ the popular name applied to the mem- 
bers of the family Oniscidse or Wood-lice, Crustaoean 
animals belonging to the order TmoixhU (which see) of 
that class. The Common Wood-louse or Slater 
{Oniscus or Poredlto seaber^ see Plate Crustacea, 
fig. 23) is commonly found beneath stones, among 
damp moss, and in similar situations. The colour 
is a dull leaden hue, which sometimes exhibits 
white spots. The Land Slater (Onisens Is 

another familiar species, and is spotted yellow and 
white. This latter species possesses eight joints in 
the outer antennee, the Common Slater possessing but 
seven joints. In addition to these familiar forms, we 
may note the Water-slaters belonging to the genus 
AseUuSf and found in fresh- water streams and ponds. 
The Great Water-slater (A. aquaticus) averages about 
half an inch in length, the males being larger than 
the females, contrary to the general rule amongst 
these animals. The Kock or Sea Slaters {Ligia) are 
represented by the Large Sea-slater {L. oceanica), 
inhabiting our sea-shores, which species is coloured 
grayish or of a brown hue. Other genera of Slaters 
are the Box Slaters (Idothea), the Shield Slaters (Cas- 
8idina)f and the Cheliferous Slaters (Tanais). The 
latter possess a carapace or investing shell, the 
margins of which, being highly vascular, constitute 
the respiratory or breathing organs. 

SLAVE COAST, a maritime strip on the west 
of Africa, extending between the Volta and AMnga, 
a stretch of about 240 miles. It consists mainly of 
long narrow islands, two of which almost completely 
bar the entrance to two sheets of water called the 
Avon and the Denham Waters. The principal 
towns on the coast are Badagry and Whydah. The 
former kingdom of Dahomey extends over a great 
part of the territory bounded on the south by this 
coast. The name of Slave Coast is due to the fact 
that during the prevalence of the slave-trade it was 
from the ports of this region that the slaves were 
principally obtained. The French now possess both 
the coast here, and also the ' hinterland ’, having 
appropriated the territory of the King of Dahomey, 
with whom they came into hostile collision. 

SLAVE LAKE, Great, a large lake in British 
North America, between Hudson’s Bay and the 
west coast. It is of extremely irregular form. 
Length, north-east to south-west, upwards of 300 
miles ; greatest breadth, 50 miles. Area, estimated 
at 10,100 square miles. Its northern shores are pre- 
cipitous and rugged, and it contains many rocky and 
wooded islands. On the south it receives by the 
Slave River the waters of Lake Athabasca, and ita 
own waters are discharged by the Mackenzie, which 
issues from it at its western extremity. The western 
shores of the lake are well wooded, but its eastern 
part is within the Barren Grounds. On its shores 
are Fort Resolution, Fort Reliance, and Fort Rae, 
of the Hudson Bay Company. 

SLAVE LAKE, Lesser, a lake in the Dominion 
of Canada, in Athabasca Territoiy, about 270 miles 
south-west of Lake Athabasca. It is about 60 miles 
long, and its greatest breadth is about 12 miles. 
The surface of the lake is 1890 feet above sea-level. 
It drains into the Athabasca river, and has been 
known to keep free from ice till Christmas. 

SLAVFiRY. Slaves were probably at first ^p- 
tives. It being considered that the victor had a right 
over the life of the vanquished, the latter was looked 
upon as altogether at the disposal of the former, who, 
if he chose to spare him, might subject him to any 
restraint that he saw fit. Slavery existed among all 
nations of antiquity with so little variation in the 
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QMuro of the institutioii th^t it is wmeoessary to give 
details relating to the aeyeral conntriea. It will be 
enough to mention one or two of the more strikii^ 
features of slavery as it existed among the Hebrews, 
Groeks, and Bomans. The ancient Hebrews were per- 
mitted to have slaves even of their own nation, but 
evexy seventh year such slaves were released, and their 
owners were enjoined not to send them away empty, 
but to supply them with cattle and other necessaries 
fDeut. XV. 18). If, however, the slave preferred to 
remain with his master, he had his ears pierced in 
token of his voluntary servitude. The piercing of 
the ears and the wearing of ear-rings was a common 
syml^l of slavery among the nations of antiquity, as 
it still is very generally in the East. In Greece 
slaves were sometimes prisoners taken in war, but 
most commonly they were purchased. The people 
of the Island of Chios are said to have been the 
first to make a traffic in slaves. At Athens, in con- 
formity with the character of the people, slaves were 
commonly treated with mildness. Frequently they 
were set free by their owners, and then they be- 
longed to the class of mctceci^ who did not enjoy full 
rights of citizenship, and were required to pay a 
small annual tribute to the state. Freed slaves still 
owed certain duties to their former masters, whom 
they had to regard uh their patrons. What the 
nature of the services that their patrons might 
require of them was is not known, but in case of their 
being neglected the freedmen could be prosecuted and 
punished. In Sparta the slaves were treated with 
great harshness, the Spartan youth being encouraged 
to exercise all manner of cruelty on them. The slaves 
of the ancient Romans were mostly captives. In the 
early history of Rome there were comparatively few 
slaves, for it was then the practice of the Romans 
to transport the inhabitants of a conquered territory 
to Rome, and give them the rights of citizenship. 
Afterwards m^fied rights of citizenship were 
granted to contjuered tribes in their own lands; but 
even before the conquests of Rome had extended 
beyond the limits of Italy, it had become common 
to reduce prisoners in war to the condition of slavery. 
The severe laws of debt among the Romans allow^ 
creditors to make slaves of debtors that were unable 
to pay. In both of these ways the number of slaves 
among the Romans grew rapidly, till in the latter 
days of the republic slaves formed a large part of 
the population of Italy. From the year ‘264 B.c. 
slaves were emydoyed by the Romans in their gladi- 
atorial exhibitions. The severity with which they 
were treated often provoked them to insurrection. 
Twice in Sicily, about 140, and again about 104 B.C., 
a regular servile war broke out ; but tlie most dan- 
gerous rising among the slaves was that headed by 
the gladiator Sf)artacu8, which took place in 73 B.o. 
Under the republic several attempts were made to 
ameliorate the condition of the slaves; but these 
attempts all failed since they were regarded as inva- 
sions of the rights of private property. It was not 
till the time of the empire that the arbitrary power 
of a maater over his slave was limited, and the slave 
received a legal status. A slave that had been ill- 
treated acquired a right to the protection of the em- 
peror by fleeing to the feet of his statue. Antoninus 
Pius took away from the masters the power of life 
and death over their slaves. For an account of the 
methods of manumission among the Romans see 
Fbesdmin. 

In no country have the evils of slavery been so 
strikingly exemplified as in ancient Rome, of the ruin 
of which slavery is generally held to have been one 
of the principal causes. It killed free labour. This 
it did first in the work of tilling the ground. In 
oonseqnenoe of the Roman practice of appropriating 


a share of conquered lands as ager puUicut, which, 
in spite of rogations to the contrary, fell mainly 
into the hands of the rich patricians, a large part 
the soil of Italy came into the hands of compara- 
tively few owners, who cultivated it by means of 
slaves. The evils of this nraotice were early dis- 
cerned by the Romans themselves, and various 
enactments were made to check it. But all these 
efforts were unavailing. On the contrary, the evil 
spread to other branches of labour ; and rich capital- 
ists began to carry on all industries by means of 
slave labour, with which free labour was unable to 
compete. The result was that all, except the monied 
classes in Rome, were reduced to the condition of 
an idle rabble, depending for support on the bounty 
of the emperors. 

By some of the nobler minds both in Greece and 
Rome protests were made from time to time against 
tile rigours of slavery, but it was long before any 
among them had the insight to condemn the practice 
itself. After the subjugation of Greece by the Romans, 
and the consequent reduction to slavery of many men 
more civilized and refined than their conquerors, the 
Romans gradually began to feel the enormity of the 
practice, and at last we find Seneca expressly denying 
the right of one man to make another his slave, and 
asserting the natural e<]uality of all men. Later 
Epictetus speaks in almost the same terms; and the 
jurist Florentiuus defines slavery in The Digest (tit. 
V. sec. 4) as ‘ an institution of the law of nations by 
which a person is, contrary to nature, subjected to 
the dominion of another.’ 

The early Christian church did nothing to suppress 
slavery, and slavery and the slave-trade continued to 
exist for 1000 years in the Christian nations of Eun^ 
that rose on the ruins of the Roman Empire. Yet 
the ultimate extinction of slavery must be ascribed 
in a great measure to the influence of Christianity, 
for although the church never formally pronounce 
against it yet the ministers of the church often induced 
masters to liberate their slaves, promising rewards in 
the next world for so doing. This, however, was 
chiefly or exclusively the case where t)oth the masters 
and the slaves were Christians. Where wars were 
waged between Christians on one side and unbelievers 
on the other, as between the Germanic and Slavonic 
nations, the prisoners on both sides were generally 
reduced to slavery. As in these wars the Germans 
usually had the upper hand, and marie prisoners in 
great numbers, these were sold into France, England, 
Italy, and even the Eastern Empire (Constantinople), 
and the very word 'slave ’ (in German, sklave^ French 
ciciavey Spanish, esclaiVy Italian, ichiavo), which is 
probably the same with the national name of Slavey 
is an evidence of the extent to which this was carried. 
It is not till the thirteenth century that the severity 
of slavery began to decline in Europe. The slave- 
trade gradually died out; the great slave markets on 
the lialtic and the German Ocean ceased to exist; 
and the slaves, who had hitherto been treated simply 
as property, began to have certain rights of protection 
acknowledged, llie condition of serfdom took the 
place of that of slavery, and ultimately this too was 
everywhere abolishecL Its extinction in England 
dates from the year 1660. Yet slavery, even in the 
strict sense of the term, cannot be said to have disap- 
peared from Christian Europe for more than a century 
after that date, for as late as 1770 the galleys of the 
Maltese knighto were rowed by Mohammedan slaves, 
and serfdom was not abolished in Russia till 1861. 

Among Mohammedan nations slavery has never 
ceased to exist. The Koran expressly allows the 
acquisition of slaves by conquest; yet it seems to be 
the case that Mohammedans did not actually resort 
to this method of acquiring slaves till the time ol 
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IiIm OnuadeB. At the court of the caliphi the onlj 
davea were negroee obtdned in the way of commerce. 
About the time of the Crusades the Mohammedans 
began to obtain white slaves not only by war tot 
alw by purchase, being furnished with this commodity 
by Venetian merchants, who obtained their supplies 
from the coasts of the Ad^tic inhabited by Slavonians, 
or perhaps from the markets where those captured by 
the Germans were exposed for sale. The Moham- 
medans of the Barbary States also obtained white 
slaves by piracy in the Mediterranean, of which they 
were the pest even down to the present century. 
V’^ariouB Christian powers at different times undertook 
expeditions against one or other of these states. 
Ximenes, under Ferdinand of Spain, conquered Oran 
(1508); the Emperor Charles V. in 1535 made war 
against Ha 3 rraddin Barbarossa, sultan of Algiers, and 
having defeated him set free 20,000 Christian captive 
slaves; Blake in Cromwell’s time destroyed the greater 
art of the united fleets of Tunis and Algiers (1655); 
ut the effects of these and other expeditions were 
only temporary. Treaties concluded with the separate 
states were observed only as long as the powers that 
had exacted them took the means to exiforce them, 
llie expedition under Lord Exmouth in 1816 against 
Algiers resulted in a treaty which declared the skvery 
of white captives abolished; but the piracy of that 
oountiy was not finally stamped out till its occupation 
by the French in 1830. 

After slavery had become all but extinct in Europe 
it had a new birth in the American colonies of Euro- 
an origin. It was not then that negroes began to 
seized as slaves by Europeans, but before the 
demand for slaves arose in the colonies negro slavery 
as practised by Europeans was insignificant. The 
original seat of the slave-trade in West Africa is 
the whole of the coast between Gambia and Sierra 
Leone. It is stated that in 1434 this region was 
visited by a Portuguese captain, Gonzales Baldaya, 
who then carried away some coloured lads, whom 
be sold advantageously to the Moors in Spain. Six 
years later he returned and committed a similar 
robbery. The negroes that he captured on this occa- 
sion were presented to Pope Martin V. About a 
score of years later Nicholas V. in a special bull 
expressly allowed the Christians to reduce non- 
Christians to slavery, and although in 1462 Pope 
Pius II. blamed the Portuguese for enslaving negro 
neophytes it was long before the head of the Homan 
Catholic Church pronounced any condemnation of 
the slave-trade generally. Towards the end of the 
6fteenth century the ^ve-trade was growing in 
extent, and in 1 480 Pedro de Cintra founded Sierra 
Leone, and in the following year the fort of Elmina, 
with the view of increasing the facilities for it But, 
as already stated, it was not till after the foundation 
of the European colonies in America that it began to 
develop to the extent to which it ultimately did. 
The first shipment of negroes to the New World 
took place in 1503, when the Portuguese landed 
some in St. Domingo. From that time to the present 
century a traffic in negroes across the Atlantic was 
carried on by the Portuguese, and after them by all 
the^ Christian colonial powers, with an atrocity at 
which nature revolts, and which could never have 
reached the height that it did if the^ colour of the 
slave had not given rise to the idea of* his being by 
nature a degraded being. In defence of this tnde it 
has been urged that in the tropical and sub-tropioal 
regions of America the development of the colonial 
system would have been impossible without the trans- 
mission of nemx)es, and it has been observed that 
nemo slavery hM onlv been found necessary and has 
only been established m those rerions where the native 
population consisted of nomamo tribes supporting 


themselves br fishing and hunting, and incapable of 
being trained to agriculture, as £ the case ^th the 
best arable lands of America. But whether this is 
the case or not (and it is not generally admitted) it 
is the fact that the dave-trade flourished for centuries 
under the countenance of Idle most enlightened nations 
of Europe. It was even introduced into some of our 
own colonies against their will Some of them made 
repeated efforts to prevent the importation of slaves, 
but could not obtain the consent of the English govern- 
ment (See Walsh’s Appeal from the Judgments of 
Great Britain — Philadelphia, 1819.) In the ninth 
section of that work the subject is fully discussed. 
The constitution of the United States actoowledged 
slavery by the provision that * representatives and 
direct taxes shall be apportioned among the several 
states which may be included within this Union, 
according to their respective numbers, which shall be 
determined by adding to the whole number of free 
persons — including those bound to service for a term 
of years and excluding Indians not taxed — three-fifths 
of all other persons.’ 

As soon as dealing in slaves began to be a lucrative 
branch of business governments began to look to it as 
I a source of revenue. They sold licenses to carry it on, 

I or monopolies to private companies, or concluded 
agreements by which a certain numb^ of slaves was 
to be brought annually to a certain place, charging 
at the same time a certain sum for every slave so 
landed. In 1517 Charles V. granted to his favourite, 
Lebresa, the exclusive privilege of importing annually 
4000 slaves, which were sold to the Genoese. In 1537 
a slave market was set up with the express permissioi 
of the pope at Lisbon. In 1562 the English first 
tof)k part in the trade. Captain Hawkins was the 
first Englishman who did so, and he was rewarded 
by Elizabeth with knighthood for having conferred 
on English commerce so signal a service as to point 
the way to this profitable employment for English 
ships. In 1618 James I. allowed Sir Bobert Hich a 
charter for the formation of a company to carry on 
the trade, and as this company turned out unsuccessful 
a second was formed in 1631. In course of time the 
English outdid all other nations in the extent to 
which they carried on this traffic, as also, it is said, 
in the cruelty with which they conducted it. In 1713 
an cuiento (consignment) engagement was entered into 
between Spain and the English South Sea Company, 
according to which the latter was to supply the Spanish 
colonies with 4800 yearW, paying a duty of 33^ piastres 
on each. In 1762 the Duke of York was at the head 
of another English company which engaged to transport 
3000 slaves a year to Jamaica. In the eighteenth 
century the English slavers ruled the Middle Passage, 
as it is called, that is, the region of the great Atlantic 
current which runs wostwai^ from equatorial Africa 
and then divides into two branches, one of which 
proceeds onwards to the Caribbean Sea, while the 
other turns south to South America. This region 
swarmed with slave-ships during the prevalence of 
the trade. When the traffic was at its height it is 
said that no fewer than seventy ports, from the Cm 
Verde Islands to Benguela, were engaged in it. The 
most important markets were Bonny and Calabar. 
About 1770 nearly 200 English vessels (mostly belong- 
ing to Liverpool) were employed in the traffic. The 
tr^e also became am^t source of profit to the petty 
African despots. The powerful became chiefly occu- 
pied with forcing their brethren to the market of 
Christian Europeans to barter them for rum and toys. 
It is, however, too much to say that the slave-trade is 
responsible for all the atrocities of which these petty 
chiefs are guilty in their internecine wars. The state 
of constant enmity and strife with one another in 
which they live was not due to the slave-trade, which 
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only made this dlfferenoe, that the priionen taken 
by the stronger side were sold into slavery instead of 
being butchered. It is true that the hope of malHug 
gain in this way might serve as an inducement to 
some aggressive chief to undertake a war when there 
was no other reason for doing so; but if the truth is, 
as it is said to be, that inducements for such a step 
among the African tribes are never wanting, this 
fact does not count for much. Since the prohibition 
of the slave-trade and the mat efforts which have 
been made for the capture of the slave-ships, though 
the trade on the west coast of Africa has bwn almi^t 
extinguished, yet the cruelty with which it is carried 
on at the few points to which it is now confined is 
often increased because the slave-trader, being obliged 
to guard against capture by the men-of-war who are 
watching his movements, and, altogether, to carry 
on his traffic by stealth, subjects the slaves to many 
restraints for the purposes of concealment which he 
did not find necessary while the slave-trade was legal 
It is now only in the interior of Africa that the 
slave-trade is carried on with activity, and even there 
it is much shorn of its pnifits for want of foreign 
markets. 

The first persons who liberated their slaves, and 
laboured to effect the abolition of the slave-trade, 
were some Quakers in England and North America, 
particularly since 1727. In 1751 the Quakers 
entirely al)oli8hed it among themselves. Gran- 
ville Sharp in 1772 effected the acknowledgmonf, 
by the English courts, of the principle that the 
slave who lands in England becomes free. The 
principle had been earlier adopted in France. In 
1783 a petition was addressed to Parliament for the 
abolition of the trade, which Wilberforce eloquently 
supported. He laboured at the same time to aid 
the cause by his pen. But the soul of all the efforts 
for the abolition of the slave-trade w'as Thomas 
Clarkson. From early youth he devoted his whole 
time and fortune to this object; ex{>osed himself to 
hatred and outrage, even at the hazard of his life, in 
Liverpool and Paris; made numerous journeys, and 
was deterred by no obstacles. He principally con- 
tributed to zain over Wilberforce, Pitt, and Fox. 
The subject - ff the abolition of the slave-trade was 
introduced into the House of Commons in 1788, when 
Pitt presented a petition against the trade. Many 
petitions followed, upon which the merchants imme- 
diately took the alarm. They calculated that the 
numl>er of slaves in the West Indies amounted to 
410,000, and that to keep up that number the annual 
importation of 10,000 was required; that the English 
bought in Africa 30,000 annually, and therefore 
could sell 20,000 to other nations; that in the pro- 
secution of this trade English manufactures to the 
amount of above £800,000 sterling were exported, and 
above £1,400,000 in value obtain^ in return; and that 
government received £256,000 annually by the slave- 
tax. Liverpool and Bristol, which carri^ on the slave- 
trade most extensively, resisted its abolition so vio- 
lently that Wilberforce, Fox, Pitt, and their friends 
could effect nothing more than the institution of an 
inquiry into the tr^e, and the passage of some pro- 
visions for diminishing the hardships of the connne- 
ment on ship-board. At length the House of Commons 
was induce^ in 1792, to pass a bill for the abolition of 
the slave-trade in 1795, by a majority of nineteen; the 
Lords rejected this as well as the bill proposed by 
Wilberforce in 1794 for prohibiting the British from 
selling slaves to other nations. In the meantime the 
French National Convention, February 4, 1794, had 
declared all the slaves in the French colonies free. 
Wilberforoe brought in another bill with a like object 
in 1796, but it also was rejected. The African 
Society, estobliihed by Wilberforoe and Clarkson, 


now redoubled Its efforts to oonvinoe the public of 
the horrors of this traifio^ and at length toe cause 
of humanity triumphed. June 10, 1806, Fox moved 
that the House of Commons should declare the slave- 
trade inconsistent with justice, humanity, and sound 
policy, and immediately take effective measures for 
Its a^lition. The motion was agreed to, and a peti- 
tion was presented to the king requesting him to 
take measures to induce the other powers of Europe 
and the American States to oo-o()erate with Great 
Britain in the suppression of this traffia The famous 
Alxjlition Act, as finally settled, {mssed in March, 
1807. January 1, 1808, was fixed as the time when 
this trade, on the part of the British, should cease. 
Another act. May 4, 1811, provided that all who 
knowingly participated in ^e slave-trade should be 
unished with fourteen years’ transportation and 
ard labour. In 1824 a law was passed for declar- 
ing the slave-trade piracy, as had been already done 
by the United States of America, which abolished 
the trade in the same year as ourselves. In Den- 
mark King Christian VII. in 1794 declared the 
slave-trade unlawful after January 1, 1804; and 
Frederick VI. promised at the I*eace of Tilrit to 
prohibit his subjects from taking part in the foreign 
slave-trade. In France Napoleon, when first consul, 
promised the continuance of their liberty to the 
inhabitants of St. Domingo, whilst he praised the 
inhabitants of Isle de France (Mauritius) for not 
having freed their slaves, and promised that France 
would never again decree the slavery of the whites 
by the liberation of the negroes. After the successes 
of the French in St. Domingo the slave-trade was 
once more established. In 1814 Lord Castlereagh 
obtained from Louis XVIII. a promise that France 
would abolish the slave-trade, but by the influence 
of the chamber of commerce at Nantes this tratfio 
was permitted for five years more. Its abolition by 
most of the other Eurof>ean powers, as well os those 
of America, was padually provided for by treaty, 
llie task of enforcing the treaties fell mainly on Bri- 
tain, which lung maintained off the west coast of 
Africa a souadron (commonly known as the * coffin 
squadron,’ from the insalubrity of the climate) for 
the suppression of the traffic. In 1819 a society was 
formed in England for the settling of free negroes in 
Africa. The society bought the island of Sherbro, 
on the coast of Sierra Leone, and in 1820 brought 
thither a number of emancipated negroes, but these 
were not able to maintain themselves against the 
natives. In 1821 the North American abolitionists 
founded a colony for emancipated negroes on Cape 
Misurado, and this attempt was more successful 
The colony still exists under the name of Liberia, 
which it took in 1824; but it cannot be said to have 
fulfilled the extravagant expectations of the philan- 
thropists to whom it owed its origin. See Ltdebia. 

The abolition of slavery itself gradually followed 
that of the trade in slaves. In some of the Northern 
States of America, where the economical conditions 
were favourable to its abolition, this took place very 
soon after the declaration of independence, and in 
1820 tibe parallel of 86** 30' north latitude was fixed 
as the noi^em limit of slavery. In 1831 the British 
government emancipated all the slaves of the crown, 
and on the 14th of May, 1833, the Whig adminis- 
tration of Earl Grey brought forward a plan for 
entirely abolishing slavery in the British colonies. 
The first proposition was that the slaves, after a 
probationship or apprenticeship of ten years, in order 
to prepare them for their liberation, should be eman- 
cipated, and that the slave-holders should in com- 
pensation be accommodated with aZoanof £15,000,000 
sterling, to be repaid in such manner and at snob 
rate of interest as should be prescribed by Pariia 
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ment In the form in which the bill finally passed, 
the dares were to receive their freedom on the 1st 
of August, 1834, but a six years’ appreuticeship, to 
begin after that date, was imposed on plantation 
slaves, and an apprenticeship of four years' duration 
on domestic slaves; and the sum of £15,000,000 was 
raised to £20,000,000, to be distributed, not as a 
loan, but as a gift^ among the slave-holders, in order 
to compensate them for any loss which they might 
be supposed to suffer by the arrangement. A nobler 
sacrifice of money to humanity and justice was never 
before made by any nation. 

In the French colonies slavery was abolished by the 
provisional government of 1848. Sweden provided 
for its abolition in 1846, Denmark in 1848, Portugal 
in 1856, Holland in 1863, the United States by pro- 
clamation in 1863 and by constitutional amendment 
in 1865. In 1873 the Spanish government abolished 
slavery in Porto Eico, and in 1886 it finally came to 
an end in Cuba. In Brazil slavery existed till 1888. 
Some of the countries that were latest in adopting 
the policy of emancipation, profiting by the experi- 
ence of those who had preceded them, showed more 
prudence than the latter in the way in which the 
emancipation was accomplished by them. The Dutch 
paid the owners of slaves only a moderate indemnity, 
and placed all emancipated slaves under the inspec- 
tion of government, requiring each of them either to 
show that be was doing something to make a living 
or to work in the public works for a small wage. 
Brazil went still more cautiously to work, not only 
adopting this provision of the Dutch but also extend- 
ing the act of emancipation over a series of years. 
(See Brazil.) In no country of the world did negro 
slavery lead to such difficulties as in the United 
States, but an account of the slavery question there 
rather belongs to the history of that republic than 
to the history of slavery. 

The treaties above referred to as concluded with 
various powers in Europe and America for the sup- 
pression of the slave-trade were directed mainly 
against its continuance on the west coast of Africa, 
and the result here was quite successful. The efforts 
that were made to put a stop to it also on the east 
coast have not hitherto proved so successful, however, 
although Britain has long had cruisers in the Indian 
Ocean for the express purpose of intercepting cargoes 
of slaves conveyed by Arab vessels to Mohammedan 
countries. In a great part of Africa slavery is still 
an institution, and slaves are still brought from im- 
mense distances to Morocco, Tripoli, Fezzan, &c., and 
are also conveyed across the Red Sea to Arabia, 
though this traffic is now carried on to a compara- 
tively small extent. Frightful ravages by slave- 
traders were long committed in the lake regions, 
about the Victoria Nyanza, Tanganyika, and Nyassa, 
as well as on the Upper Congo and elsewhere. Here, 
indeed, whole districts formerly occupied by a dense 
and industrious }>opulation were dejwpulat^ by the 
slave-raids. Those chiefly engaged in the trade were 
Arabs, so-called at least, usuaUy half-breeds of the 
vilest character. One method of procedure was this; 
— A trader hired 200 or 800 men, and proceeded to 
the quarter where he purposed to commence opera- 
tions. He was sure to find somewhere two of the 
petty chiefs at feud with one another; and with one 
of these he formed an alliance, and along with him 
attacked the other, shot down the men of his tribe, 
and carried off the women and cattle, allowing only 
a small reward to his ally. Very often the Arab 
trader took occasion to quarrel with the latter, 
whereupon he was himself treated as his rival chief 
had formerly been. The slaves were ultimately 
destined for Mohammedan masters, and although 
the cruelties practised in catching them, and after 


I the^ were caught till they came into the hands of 
I their masters, were as great as those that were 
wrought in the West African slave-trade, yet when 
the slaves reached their final destination their lot 
was not only much milder than that of their brethren 
was, as a rule, under European masters, but even 
than it was while they were in their own country ; 
for Mohammedans, who only require slaves as an 
appendage to a luxurious life, have always been known 
as mild masters. The suppression of this vile traffic 
was one of the objects of the expedition up the Nile 
conducted by Sir Samuel Baker at the instance of 
the Egyptian government in 1870-73; and much 
more vigorous and effective measures were carried 
out by General Gordon in 1877 and subsequent 
years. But the rebellion of the Soudanese under 
the Mahdi, and the giving up by Egypt of the 
equatorial possessions formerly administered by it, 
for a time undid to a great degree the good that 
had been effected in this region. In 1873 a treaty 
was signed between Britain and the Sultan of Zan- 
zibar, stipulating for the suppression of the slave- 
trade within the dominions of that sovereign ; and 
immediately after its signature the slave-market at 
Zanzibar was closed, but only a small portion of the 
traffic was thus affected. The recent extension of 
European influence in Africa, esjiecially that of 
Britain and Germany over large portions of Eastern 
Africa, and the spre^ also of missionary enterprise, 
have done much to check the slave-raids. 

SLAVES, or Slavonians, a branch of the Indo- 
European family of nations, among which it is most 
nearly allied to the Lithuanian and more distantly 
to the Germanic branch. The native form of the 
name is Slovene or Slovjene (in the singular Slovenin 
or Slovjanin). The forms Slavjane and Slavmnin 
are more modem, and only found in hooka They 
occur for the first time after the beginning of the 
seventeenth century. The derivation of the name 
is unknown. The name of Wends or Winds was at 
one time a general designation of the Slavonians, 
but the Slavonians themselves in the earliest times 
designated themselves by that of Servians, which 
name at present is confined to a particular section 
of the race. According to Schafarik the Slavonians 
occupied from a period long before the beginning of 
the Christian era until the fifth century after Christ 
the whole of the land to the north and east of the 
Carpathian Mountains, from the Baltic, Lake Ilmen, 
and the Volga to the Black Sea, and probably also 
the regions of the I^ower Danube. But if these last- 
named regions were ever possessed by them they 
were very early expelled from them by the Celts, 
nnd in the beginning of the fourth century they were 
driven away from the Baltic coasts by Germanic 
tribes. Large numbers of Slaves were again pressed 
westwards by the advance of the Huns, and at the 
end of the fifth and the beginning of the sixth cen- 
tury they are found to be again in possession of the 
northern banks of the Lower Danube, whence they 
passed over to the southern banks, occupying Moesia 
and Thrace. They had already extended themselves 
further west in the north also; for after the emigra- 
tion of the Vandals, Burgundians, and other Ger- 
manic tribes in the fifth century Slaves succeeded 
them in the occupation of the lands stretching be- 
tween the Oder and the Saale and Lower Elbe. 
About the end of the same century Slaves peopled 
Bohemia and Moravia; and before the end of the 
sixth century they had also penetrated into Transyl- 
vania, Hungary, Upper Austria, Styria, Carintl^ 
and Caraiola. The Slavonic tribes of Chorvatians 
(Croats) and Servians settled probably between 684 
and 638 in Dalmatia and the whole of ancient IllyrI- 
com (Bosnia, Servia, and the neighbouring districts^ 
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Fmally, Skvonio tribet tprttd from their first settle* 
mente alto to the north and east, over the remainder 
of modem Ruatia. Of this wide territory the Sla- 
yoniant again lost in process of time the* Elbe and 
Oder regions, Upper Austria^ and part of Garinthia 
and Styria, of all of which they were deprived by 
Oermanic tribes; large parts of Transylvania and 
Hungary, which fell to Rumanians and Magyars; 
and parts of the regions on the south of the Danube, 
whidi came into the hands of Greeks and Turks. 

The Slaves in the districts in which they still exist 
form two great grou))8, the south-eastern and the 
western Slaves. The former include (1) Bulgarians, 

(2) Servians, (3) Croats, (4) Slovenians, (6) Russians 

(comprehending Little, Great, and White Russians); 
and the latter include (1) Czechs (comprehending 
Czechs in the narrower application, Moravians, ana 
Slovaks), (2) Sorbs (Lusatians), divided into Upper 
and Ix)wer Sorbs, and (3) Poles (Leches), with the 
allied Cassubians. To the western Slaves there for- 
merly belonged also the Slavonic inhabitants of the 
so-ca^ed Hanoverian Wend-land, in the LUneburg 
district, on the banks of the Elbe (Polabians), but 
these have now completely died out since about the 
middle of last century, llie total number of Slaves 
is said to be about 116,000,000, five-eighths of whom 
are Russians. With few exceptions tlra Russian and 
Bulgarian Slaves belong to the Greek Church; the 
wt«tem Slaves, except a few Lusatians, to the 
Roman Catholic, as do also the Slovenians and 
Croats; the Servians are divided between the two 
churches. In Bosnia and Bulgaria there are a few ' 
Mohammedans. j 

The notices of the Slavonians that are found in 
the ancient writers seem to show that the state of 
civilization among them was pretty much the same 
as that described by I'adtus as obtaining among the 
Germans at that iiifie. They pursued agriculture, 
lived in towns and villages, and possessed a complete 
system of worshii), with sacrifices, festivals, and 
images of gfKls. They also possessed, like the Ger- 
mans, a Runic alphabet and a widely diffused f)opular 
fioetry. Even yet the Slavonians generally, but | 
more especially the southern Slavonians, are distin* i 
guished among the nations of Europe for their tena- 
city of ancient popular |)oetry. I'heir political sys- 
tem seems to have been a very loose one, grounded 
on a very free communal government 

Literary DialecU . — Eleven different Slavonic lite- 
rary dialects may be enumerated — (1) Old Bulga- 
rian (ecclesiasticad Slavonic), (2) New Bulgarian, 

(3) Servian (Ill 3 rrian, Ragusan, Croatian), (4) Slo- 
venian, (5) Great Russian, (6) Little Russian, (7) 
White Russian, (8) Czech or ^hemian, (9) Slovak, 
(10) Polisli, (11) ^rbian (Upper and I^wer Lusa- 
tian). I'he dialect in which the Old Bulgarian or 
Cyrillian literature is composed is now dead, ^though, 
in the ritual of the Greek Church, especially among 
the Russians, Bulgarians, and Servians, service-boolu 
written in it are still used. The New Bulgarian 
literature, composed in the speech of the modem 
Bulgarians, which is considerably different from the 
Old Bulgarian dialect, is only now taking its rise. 
The Little Russian and White Russian diidects were 
at one time, especially at the period of Polish domi- 
nation, largely used m literary production (for reli- 

S ’ous, historical, legal, and other works); but the 
tter is now almost entirely disused for literary 
purposes, and the former only used in poetiy, popu- 
lar tales, and other lighter departments of literature. 
Colloouially both dialects are still in vigorous ezist- 
3noe; but their affinity to the Great Russian prevents 
them from being employed in any considerable lite- 
rary works. Ihe Servian and Slovenian dialects 
ere essentially one, but have never thele ss, in oonse- 


I quenoe of politioal, religioiiB, territorial, and even of 
aI|ffiid>etioid grounds of separation, produced several 
disdnct litwatures—Servian proper, Ragusan, Croa- 
tian, and Slovenian. This separation, having lasted 
trough centuries, ii now on the point of being got 
rid of. With respect to the first three, this has 
already been accomplished; but there are greater 
hindrances in the way of its being effected in the 
case of the Slovenian, the dialect (ff which presents 
greater differences as compared with the Servian 
than the dialects of the other literatures mentioned 
do. The Slovak has never attained any great im- 
portance as a literary dialect. Although in many 
respects different from the Bohemian, the latter has 
always formed the true literary dialect The two 
Lusatian dialects preserved their independenoe, bat 
never, except at the Reformation ef^h, attained 
any considerable degree of literary activity. The 
diaJect of the Polabians of the Elbe and Northern 
Germany, a dialect more nearly akin to the Polish 
than to any of the other Slavonic dialects, has no 
literary monuments except a few linguistic fragment^ 
such as a few prayers and collections of words. Set- 
ting aside those dialects which have altogether died 
out, and those which are no longer productive in a 
literary sense, as well as the Lusatian, Slovenian, 
and New Bulgarian, on account of the insignificance 
of their literary pnMiuots, we obtain four principal 
dialects and literatures in which the Slavonic char- 
acter has develo;)ed and revealed itself, namely, the 
Czech or Bohemian, the Polish, Russian, and Servian. 
(See the separate ariicles.) Philohtgii all^ the Bohe- 
mian and Polish (together with the Lusatian dialects) 
belong to the western group, and the Russian and 
Servian (together with the Old and New Bulgarian 
and the Slovenian) to the south-eastern. Two alpha- 
bets are used by the different groups, the western 
group using the J^tin, and the south-eastern (except 
those belonging to the lioman Catholic Church) the 
Cyrillian. Formerly, also, the Glagol alphabet was 
in use for ecclesiastical books, estKJcially among the 
Dalmatians, and the so-called Gothic alphabet among 
the western Slaves. 

Slamnic Mytkdogy and Religiout RUet . — The 
derivation and historic development of the Slavonic 
mythology are still problems for scholars. The diffi- 
culty in solving these problems arises not so much 
from the want of material as from the beterogeneous- 
ness of that material. I'he Slavonic mythology con- 
tains in it elements derived from most of the Indo- 
European nations with which the Slaves, themselves 
an Indo-European people, have at any time come 
into contact. Indian, Persian, Gneco- Roman, Celtic, 
Germanic, Scandinavian, and Prusso - Lithuanian 
elements, and even some derived from sources out- 
side of the Indo-European family (Finnish), can all 
be traced in their mythology. Few writers on Sla- 
vonic mythology have attempted to treat the subject 
from a truly scientific point of view, to determine, 
so to speak, its scheme. Most of them assume that 
there is no such scheme, recognizing in the features 
of that mythology that have come down to us only 

or bringing the Slavonic deities into oonneotionwf^ 
the Gneco -Roman Pantheon, and explaining the 
former by the latter. Among the few who have not 
rested satisfied with assumptions of that sort are Lele* 
wel, Kollar, Schafarik, Mactejowski, and Hanuaoh. 
The work of the last mentioned. Die Wissenaohalt 
dee slawischen My thus (Lembeig, 1842), is the most 
complete and scientific of them 

The result of the labours of these and other inquirers 
seems to be that the foundation of the Slavonic mytho- 
logy was a monotheistic system, or at least a system 
that recognized one God as lord over all, supreme ovei 
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ofttnre and ita powan, over man, and other beings 
•nperior to man and possessing a sort of divine power. 
The earliest testimonies to the nature of the Biavonio 
beliefs are those of Prooopius, writing in the sixth 
oentnry, and Helmold, writing in the twelfth. The 
former says of the Slaves beyond, that is, south oi^ 
the Carpathians: 'They worship a God, the creator 
of the lightning, and the supreme lord of all They 
sacrifice bulls, and render offerings of all sorts to 
him. They know nothing of fate, and assign to it 
no influence on human affairs. In cases of imminent 
danger of death, whether by sickness or in battle, 
they make a vow to God, and when the danger is 
past they faithfully keep the vow, believing them- 
selves to have been delivered in conseouenoe of it. 
They worship also rivers, nymphs, and a number 
of other deities, to all of which they pay offerings, 
combining divination with these rites.’ Helmold, 
speaking of the Polabian Slaves of North Germany, 
says: 'In addition to the deities of various form to 
whom they assign the fields and woods, sorrow and 
joy, they believe in a God who reigns over the others 
in heaven; and who, concerning himself, as the 
almighty one, only with heavenly things, leaves all 
other duties to the lower divinities, who have sprung 
from his blood, and who rank in relation to one 
another according to their nearness to the Gk>d of gods.’ 
I’hese two testimonies are of the greatest value, 
showing as they do that the same religious ideas pre- 
vailed among the Slaves at widely different parts, 
and at periods separated by a long interval of time, 
and furnishing us with the leading conceptions with 
reference to which all the other elements of the Sla- 
vonic mythology must be understood. 

This account is not, however, universally accepted. 
Some maintain that there were several deities that 
were generally worshipped as of equal rank by the 
Slaves. The advocates of the monotheistic view say 
that Sviatovit was supreme; but the holders of the 
other opinion assert that Perun and Kadegast, and | 
perhaps others, were equal to if not above Sviatovit. 
Of these three Grimm makes a trinity, in which he 
considers Sviatovit as corresponding to the Zeus of 
Greek, the Mars of Boman, and the Tiu or Tyr of 
Scandinavian mythology; Perun as eqm valent to 
Jupiter and Donar, and Kadegast to Mercury and 
Odin. Besides the three deities Sviatovit, Perun, 
and Kadegast, the following may be mentioned as 
having had a general worship paid to them — Prove, 
the god of jui^oe; Kugevit, of war; Siva, or Ziva; 
Triglav (Trimurti); Lado and Lada» divinities of 
order and love; Dievana (Diana), goddess of the 
woods; Prija» the Scandinavian Freya; Bjelbog, the 
white god; Cemobog, the black god; Morena (Mar- 
Sana), goddess of death; Jutrebog, god of the morning; 
Vega^ the weather god; and go^ and bad demons 
— Djasi, Diesi, Biesi, Dievy, Lutioe, Skrety, Ac. 
llie forms of the Slavonic deities recall to mind 
those of India. Sviatovit was represented as four- 
headed. A stone statue of him was discovered at 
Zbrucs in Eastern Galicia, and has been set up at 
Cracow. Perun was represented as four-faced, Ac. j 
The Slavonians are said to have believed in the im- 
mortality of the soul, the resurrection of the dead, 
and a retribution beyond the grave. Their principal 
celebrations were kobiada^ a feast held at the begin- 
ning of the year, when an interchange of presents 
was customary; kupalOf a feast that took place in 
honour of the sun at the time of the summer sol- 
stice; and trvmaf celebrated in honour of the dead. 
Religious services were performed by the priests, who, 
in the earliest times, seem to have heen also the 
rulers of the people, as is established not only by 
historical testimony but also by the double sense A 
the Slavonic words still in use, kiiadtt kniet, mean- 


ing both priest and prince. The oflFerinn rendered 
to the gods by the Slavonians consisted In cattiei 
sheeps and fruits. Flayers were offered up, and 
hymns sung at their religious services. Human 
sacrifices were not practised by them, except among 
some frontier tribes, who adopted the practice from 
foreign races, and even in their case the practice was 
not oontinnftd long. 

SLAVONIA (German, Slawonien or Slavonien)^ 
a division of the Austrian Empire, belonging to the 
Hungarian half of the dual monarchy, and now united 
into one administrative division with Croatia. Sla- 
vonia proper is bounded north and east by Hungary, 
south by Bosnia and part of Servia, and west by 
Croatia; area, 3643 square miles. As the frontier 
districts, formerly part of the Military Frontiers, 
were provincialize in 1873, and annexed to the divi- 
sion of Croatia and Slavonia, Slavonia proper may be 
considered to have been increased by the addition of 
the districts of Gradiska, Brod, and Peterwardein, 
which are those which geographically belong to it. 
The total area of these districts is 2920 square miles, 
so that the total area of Slavonia, including them, 
is 6563 square miles. A branch of the Carnian Alps, 
entering Slavonia from Croatia on the west, traverses 
it throughout its whole length, forming the water- 
shed between the Drave, a large tributary of the 
Danube, on the north, and the Save, another large 
tributary, on the south, sending down numerous 
small streams into each. These mountains, which 
are almost entirely composed of limestone, intersected 
occasionally by serpentine and porphyry, are neither 
very lofty nor very rugged, though they frequently 
terminate in sharp- pointed peaks. They are generally 
covered up to their summits with magnificent woo^l 
On either side the mountains slope down rapidly, 
and give place to a succession first of lower hills and 
valleys, presenting a beautifully undulating surface, 
clothed with verdure or covered with orchards, and 
then of plains which extend without interruption to 
the banki of the rivers, in some parts inundated 
twice and thrice a year. The tracts thus exposed 
form belts along the Save and the Drave of several 
miles in width, and being covered with verdure form 
meadows on which large herds of horses, cattle, and 
swine are reared. The bee culture is also extensive. 
The soil is almost throughout of remarkable fer- 
tility. Grain, fruit (peaches, chestnuts, almonds, 
figs), flax, hemp, tobacco, liquorice, silkworms, wine, 
and excellent truffles are extensively raised. The 
minerals, understood to be important, are worked 
only to a very limited extent They include several 
mines of copper and argentiferous lead, abundance 
of iron, and exhaustless supplies of beautiful marble. 
Slavonia has hitherto owed much more to the bounty 
of nature than to the industry of its inhabitants, who 
are generally very ignorant, and if not indolent, rest- 
less, and of unsettled habits. There are no manufac- 
tures deserving of the name; but the transit trade 
along the navigable rivers within which the countrv 
lies inclosed is considerable. The chief industry is 
the distillation (from plums) of ditvcUza, The prin- 
cipal exports are fat cattle and swine; corn, chiefly 
wheat and rye; hides and skins, including those ci 
foxes, wolves, and bean; tobacco, madder, liquorice^ 
caviar, honey, and wax. The principal imports are 
iron, salt, and oil Slavonia is the only country 
which has preserved the name of the great Slavonian 
stock. The inhabitants, the majority of whom are 
of the same race with the Servians, oaJl their country 
Slavonska and themselves Slavonats. They belong 
(^efly to the Non-united Greek Church; the remain- 
der are mostly Roman Catholics. I he language 
spoken by th^ is the Servian, w Servian-CroatiaiL 
The capital is Eszek. 
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Bkvoiik Ia ^ TCtefif AmrtnsM demwl ilMp dMW oooor. alOMVgb iva mj 
of nijiTieoiii, Inlo Hm handi of tho RoBuini, It onablo to nmSi thon. In m indnotioii of Am at 
belong^ to tlio ptoAnoo of Pnimoaioi and from tl^ a periodical hour or time the inflnenoe of hahlt .ii 
rim Gk^ waa called Pannonia Saria. At the dlri* wdl aeen; and aooneror later the brain, when pnihad 
rion of the empfra it fell to the eaatem portknL and beyond ita uanal period of activity, dvaa way to the 
lemained under Byiantine role tQl the time of the nitnral impnlae and demand for deep. And tUa 
migration of nationa in the fifth and aixth centuries aame habit oorreqxmda in a marked degree with the 
wlm all except Synnia, the eaatem portion of the aonoanding imp r ea ai o na of the aleeper, aa ia wiD 
cUatriot indoaed br the Drave, Save, and Danobe, fell aeen in the oaae of thoae aoonatomed to aleep amid 
away. Chriatianity waa not effectively introdoced noiay auironndinga, and who^ when removed to oolet 
into Slavonia till the latter part of the ninth oentory, reating-plaoeo, cannot for a time readily fall aueap 
when Cyril and Methodioa laboored aa miaaionariea amid their ouieter aorroundinga. The raapeotive 
there. At the time of the aeparation from the Eaat- infiuenoea of habit, age, temperament, and oooopation 
era Empire Slavonia and Croatia formed one atate, have much to do with the induction and maintenanoa 
iriiioh waa governed by ita own rolera till the of aleep in different individuals Habit affeota tho 
eleventh oentniy, when it waa joined to the Hunga- aleeper, aa juat noted, in aooordanoe with hie phyaionl 
nan cr own . Even after that it had aaparate rulera, aurroundin^ and with thoae of hia mental life aa 
choaen from the reigning family of Hungary. Stephen weUL Aa to age, the infant repe^ in ita firat da^ 
IIL of Hungary (1161-74) waa obliged to aurrender of life much of ita previoua life ta vUro, Sleep in 
Slavonia to the Byaantine emperor; but under hia thia view beoomea related to the phenomenaof nutri* 
auooeaaor, Bela IIL (1174-96), who waa entirely tion and growth, in providing a period when the 
devoted to the Byaantine oou^ it waa roatored to proceaa of growth may have the favourable ba l ance 
Hnngary,and waa governed by ita own prinoea(baDn), in ita favour afforded by the total auapeaaion of 
aomeiimea alao by adona of the royal family of Hun- phyaioal loaa and aotivitv. The aleep of ohildm 
gary. In 1442 began the ware vrith the Turka, who ia more profound than that of adulta, but aa ago 
repeatedly laid waate Slavonia. In 1624 the part advanoea it beoomea laaa ao^ and the individual oon- 
of Slavonia now bearing that name fell completely aumee leaa time in aleep than before. WbUat in old 
under the power of the Turka; but two yeara later, age the conditiona of youth and childhood again 
after the battle of Mohaoa, ita remaining three oouu- come into play, and affm in the greater amount of 
tiea, Agram, Kreutz, and Warasdin, oame under aleep of the a^ the meana whereby the frail frame 
Anatrian rule, and were henceforth called Croatia, ia more eaaily recruited and leaa reawy waated. Tho 
Slavoida rammed under Turkish away till 168S, temperament affeota the sleeping habita of individuala 
when it waa wreated from them, after fifteen yeara in t^t thoae of lively active temperament aleep laaa 
of aanguinary wan, by Leopold I. The poaaeaaion profoundly, and take comparatively little aleep aa 
of the territory waa secured to Austria by the Peace compared with those of plethoric habita. The quea- 
of Karlowitz In 1699. On coming into the hands tion of oocupation and previoua exhaustion bean of 
of Austria it received a military organization for the oourae an intimate relationship to that of habit, in 
defence of tiie Austrian frontier against the Turks, that the latter condition modifies the otherwiaa aaaily 
and this waa maintained in its entirety till 1746, estimated results of the bodily or mental work upoB 
when part of it was placed under civil adn^iatration. the sleep. The amount of mental exertion probimly 
llie remainder oontinaed to have a military oiganiza- counts as the chief element in indudne sleep, whilst 
tion till the date already mentioned, August 1, 1878. mere phyaioal exertion neoeasarily, but in a secondary 
Pop. of Slavonia, in the more limited application, manner, reacts upon the brain. Yet acme of the 
881,480; of the frontier diatricta, 246,901; total pop. moat acute and unwearied thinkers have been known 
628,381. to accustom tbemadvea to take a very small amount 

SLEAFORD, a market- town in England, in the of sleep, and one utterly diaproportioildd to their 
county of Lincoln, 17 miles south hy east of the city mental fatigue. PhysldlogisU are all agreed that 
of Lincoln. It has a handsome and spacious church the dreamless aleep ia the moat refreshing, the lighter 
of the thirteenth century. There are ruins of the aleeper being liable to be disturbed by the most 
former castle of the bishops of Lincoln. Pop. of trifling nols^ In some oases of dheaaed oonditicDs 
urban district (1891), 4666; (1901), 6468. sleep may be prolonged for indefinite periods^ al- 

SLEEP, the name given in physiology to the though obviously the diatinotion between ooma and 
state in which the activity of the seuaes and cerebrum aleep ia only ma^ with great difiBculty in such oaaaa; 
or brain proper M^peara to be naturally and tern- whilst, on the contrary, ]^ods of active wakefulnem 
porarily suspended. This state is oonalatent with may occur and extend for a time much beyond 
a kind of passive activity of these nervous oentrea, usual, without a single interval of sleep or repose, 
as seen in tiie sots or phenomena of dreaming, aa The causes or rationale of aleep form subjects con- 
well aa in other concomitant phenomena of £ep. oerning which much disenaaion still exists amongst 
Deep aleep of a dreamless kmd most nearly ap- phyaiologista. The theory moat commonly received 
proacbee in character to the state denominated ooma is that which regards al^ aa induced by ohangaa 
or insensibility; but it differs from the latter oondi- in the drculation of blood within the brain, a fnUer 
tion in that external or internal impreesions of a drculation being thus believed to induce a kind ol 
strong or unusual nature (aa, for example, the pre- normal and natural ooma. Nothing definite can be 
vioos fixing of the hour of awakening) may cause add regarding the etiology of sleepand ita analogoua 
its cc aaa ti on. Sleep Is the resultant probably of conditiona, but recent research points to intcraotkm 
the combined waste of the nervous and muscular between the nerve-centres, and tha intimate blood- 
tiasues. The nervons oentrea alone demand the rest circulation through these centres, aa the probablo 
of sleeps in virtue of the fact that tho exerdae of seat and causeof the phenomena we know under tho 
thoir fractions ia eminently destructive of their sub- name of de^ 

itanoe; whilat the rest of sleep acts In Itself aa a SLESVld. See SoHLXBWio-HoLBTlDf. 

restorative by the temporary annihilation or anspen- SLIDE-BEST, a oontrivanoe adjusted to lathaa 

don of these ft me tiona. In the so-called dreamless and tnraing maddnes with the object of keeping tha 
ale^ the mind is presumed 1^ some physiologists to cutting tool properly applied to what ia being turaetj 
be altogetber inactive, although by otbim the mind and sometimes alao of moving t^ tool panUel to the 
is regarded as being ever active, and that in the axis of the tnraing-lathe. JUi the former ceee the 
VoL. XIIL ggg 
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TC8t slideB bftdcwftrds and forwaida at right angles 
to the of the lathe. A rest of the latter kin d 
ia neoeesaiy in turning sorewB, the rest being made 
to move r^ularly fonwda, eo ae to make the point 
of the outting instrument move at a certain angle 
round the piece that is being turned. The rest may 
either be moved by the hand or by a self-acting 
mechanical aj^ratus. 

SLIDING-RULE, an instrument for performing 
various mathematical operations in a mechanicu 
way. It consists of two graduated and numbered 
pieces of wood or other material, one of which slides 
m a groove in the other. All that has to be done 
in order to obtain the result of anvof the operations 
that the instrument ia calculated to perform is to 
adjust the one scale to the other accordmg to certain 
rules depending on the nature of the operation. The 
instrument is used in measuring surfaces and solids, 
in gauging, the mensuration of timber, Ac. 
SLIDING-SCALE. See Gobn-Lawb. 

SLIGO, a maritime county in the north-west of 
Ireland, in the province of Connaught, bounded on 
the north by the Atlantic, east by I^itrim, south by 
Roscommon and Mayo, and west Mayo; area, 
46^145 acres, of which about 128,000 are waste, 
wh^t rather more than one-half is pf^ure. The 
ooast-line, in some places very rugged, is deeply in- 
dented by Killala and Sligo Bays, the former between 
it and Mayo. A large portion of the county is rough, 
hilly, and boggy, but it contains a considerable ex- 
tent of veiy good land, though a good deal of the 
arable soil is very indifferent being a light sandy 
loanL A great portion of the county is occupied by 
the formations of the Carboniferous Limestone group. 
Copper and lead mines were formerly, but are now 
no longer wrought. The principal rivers are the 
Sligo, Arrow, Owenmore, Easky, Moy, Ac. There 
are also several lakes, having an aggregate area of 
12,000 acres, and including the beautiful Lough 
Gill. The principal crops are oats and potatoes. 
The grazing farmers in this county are generally 
men of more capital than the tillage farmers, but 
the pasture-land is commonly rather poor. Some 
coarse woollens and linens are made. The county 
returns two members to Parliament, the divisions 
being the North and the South. Sligo is the capital; 
Ballymote and Tobercuny are villages. Part of the 
town of Ballina is in this county, but the larger 
portion belongs to Mayo. Pop. in 1881, 111,576 ; in 
1891, 98,018; in 1901, 84,022. 

SLIGO, a seaport town and former parliamentary 
borough (till 1870) of Ireland, capital of county 
Sligo, near the mouth of the Ghtravogue in Sligo 
Bay, 110 miles north-west of Dublin. The river is 
here spanned by two plain bridges. The town has 
two Protestant Episcopal churches, a Roman Catho- 
lic cathedral, a new abbey, a friary church, and 
chapels for Independents, Presbyterians, and Wes- 
leyans; ruins of an interesting abbey of the fifteenth 
century; a town-hall, including exchange, chamber 
of commerce, free libraiy, borough court, assembly- 
room, Ac.; new assize courts; a model national 
school; bairacks; prison; hospital; lunatic-asylum, 
and workhouse; a brewery, corn-mills, saw-mills, 
Ac.; an export trade with Liverpool and Glasgow in 
cattle and agricultural produce; and periodiou mar- 
kets for butter, grain, Ac. The harbour has been 
recently improv^ and deepened. Pop. (1891), 
10,274; (1901), 10,862. 

SLING. The sUng was a very general instrument 
of war among the nations of anti^ity, but it is not 
mentioned in the Iliad. The people of the Balearic 
Islands excelled at the sling, and were much em- 
ployed in the armies of the Romans and Cartha- 
gmians. Livy mentions some tribes still more dex- 


terous than these islanders, who discharged stones 
with so much force that neither buckler nor head- 
pieoe could resist them, and who hit their marie to a 
hair-breadth. In the book of Judges (ch. xz.) it is 
recorded that in the town of Gibeal^ in the tribe of 
Benjamin, there were 700 chosen men, left-handed, 
every one of whom could sling stones at an hair- 
breadth and not miss. 

SLIP, in a dockyard, the inclined plane on which 
a ship is built, and from which it is launched. The 
usual inclination is about 1 in 19. The foundation 
of a slip must be very solid. A riip for repairing 
ships is laid with rails running down into the water, 
A number of small carriages or trucks may be let 
down or hauled up these rails, and several of them 
may be combined in such a manner as to form a 
single large carriage suited to the size of the vessel 
to be drawn up. The carriage is let down below 
the keel of the vessel when the water is high enough 
to allow the latter to fioat, and when the tide has 
ebbed so that the vessel rests on the carriage it is 
drawn up Ity steam-power. 

SLIP^ ^OPAOATION BY, a mode of propagating 
plants which consists in separating a young branch 
from the parent stock, and planting it in the ground. 
There are trees of which slips take root very readily. 
In general those of which the wood is white and light 
succeed best. Thus, a slip of willow, poplar, or lime, 
on being stuck in the mround, takes root there in a 
short time, and soon shoots up vigorously. A slip 
succeeds more certainly when two or three young 
buds are left upon the lower part of it underground. 
These buds then become elon^ted into roots. Some 
species, such as pines, oaks, heaths, and in general 
trees with very dense or resinous wood, are mfficult 
to propi^te by slips. 

SLIVNO. See Sklimno. 

SLOANE, Sib Hans, a distinguished naturalist, 
and founder of the British Museum, was bom at 
Killileagh, county Down, on April 16, 1660, and 
studied medicine in London, Pans, and Montp^er. 
In 1684 he settled in London for the practice of his 
profession, and in 1685 was admitted a fellow of the 
Koyal Society, of which he was appointed secretaiy 
in 1693, and president in 1727. His V^age to the 
Islands of Mader^ Barbados, Nieves, St. Christo- 
pher’s, and Jamaica, with the Natural History of 
the Last (1707-25) was the result of ol)eervations 
made in the West Indies during his stay as physician 
to the governor in 1687-89. George I. creat^ him 
a baronet and physician • general to the forces in 
1716, and on tne accession of George II. he was 
nam^ physician in ordinary to his majesty. His 
death took place at Chelsea on the 11th of January, 
1753. See Bbitibh Museum. 

SLOBDOSK, or Slobodskoi, a town in Russia, 
in the government of Viatka, on the right bank of 
the river Viatka, and 18 miles north-east of the 
town of Viatka. It has manufactures of leather, 
matches, and gloves, and there are bell-foundries 
and an important triule in com, linseed, Ac., with 
ArchanTOl. Pop. (1893), 7758. 

SLO!^ or Blaokthobn {Prunus tpinosa), a well- 
known deciduous shmb of the plum genus, if not 
indeed of the same sp^es (see Plum), with spinose 
branches, and possessing a very hard tough w^. 
It blossoms witn small white flowers in early springs 
before the leaves expand, and has a black round aus- 
tere fruit (of the size of a very large pea) which is 
used for preserves, sometimes for making a fictitious 
port wine or for mixing with por^ and for dyeing 
black. The bark has tonic and astringent properties, 
and the leaves are rometimM used to adulterate tea. 
The sloe abounds in Britain and in most parts of 
Europe, growing in hedges, ooppioe8» Ac., and is from 
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4 or to 15 or eroa 90 foot There are aereril 
raiietiee, indodiiig doaUe^lkiwered, rarieoated- 
leaved, and en-ahi 4 >ed>fnuted foitna. Someoftheee 
are cultivateJm aombberiee, gardens, as orna- 
mental danta. 

SLONIM, a town in Russia, in the govemment 
of Grodno, and 70 miles south-east of the town of 
Grodno. It is walled, and has an old castle, and a 
trade in mm and leather. Pop. (1894), 25,739. 

SLOOlr, in naval affairs, a small vessel furnished 
with one mast and a fixed bowsprit It is fore-and- 
aft rigged, and usually carries a main-sail, fore-sail 
<jib-8haped), a jib, and a gaff -sail It is a common 
ng for yachts. Sloops of war used to be vessels 
commanded by officers of a middle rank between a 
lieutenant and captain, styled matteri and common- 
dert. They were variouriy rigged as ships, brigs, 
schoonena and sometimes cutters. 

SLOTH, the name applied to various genera of 
Edentate Mammalia. Epintata.) Of these 

the best known are the Unau or IVo-toed ^oth of 
the West Indies, the ChUcepuM didactylut ot natural- 
ists; and the Ai or Three-toed Sloth (Bradypui iri- 
dactyluM) of South America. The Sloths form the 
family Bradypodidse of the order Edentata, this 
family being distinguished by the fiat short head, 
and by the elongate legs, furnished with powerful 
claws of oomprcMsed and curved shape. No indsor- 
teeth exist, but simple molars are developed. In the 
Unau the first tooth of each side of either jaw is 
iaiger than the others, and is by some naturalists 
regarded as a canine. The stomach is of somewhat 
complex nature. The three-toed species has more 
than the ordinary mammalian number (seven) of 
cervical vertebra. The long bones are solid, and 
destitute of marrow or medullary cavities. Being 
adapted solely for an arboreal life, the fore-limbs 
exhibit a greater length than the hffid-limbs, and a 
powerful muscular organization. The fore-arm pos- 
sesses an imusual degree of mobility, the feet being 
strong and the claws very powerful. The usuid 
mode of progression of these animals is to move back 
downwsra suspended from the brandies of trees, 
and they are Imown to sleep in this curious pod- 
tion. Cfn the ground the Sloths are entirely out of 
their element; the feet being jointed in an oblique 
manner to the limbs, the pauns and soles are thus 
naturally turned inwards, and the claws them- 
selves are bent inwards towards the soles of the feet. 
The toes are further imbedded in the skin, so as to 
leave the claws alone free. On the ground, there- 
fore, the Sloths appear as if affected with 'club- 
feet,* and terrestrial progression becomes both awk- 
ward and painful; but placed in their natural haUtat 
amid the trees, the curved and inwardlv-disposed 
claws and limbs are seen to be admirably adapted 
for locomotion in their characteristic fashion through 
their native forests. Sixteen pdrs of ribs are devel- 
oped in the Ai, and this sp^es possesses rootless 
molarteeth,whidi grow from persistent pulps. Three 
toes exist in the latter sfiecies, and its general colour 
ii* a brownish gray, with darker tints on the face 
and limbs. The fur is of very coarse character. The 
Unau, as its specific name implies, has but two toes, 
and twen^-thm paiisof ribs exis^ no Mammal pos- 
sessing a greater number than this. Its average 
length is luxmt 2 feet^ and its colour is a lighter 
my than that of the Ai The tail in both species 
to either wanting, or at the most to of rudimentary 
diaracter. No ^oth develops the bony plates seen 
in the nearly -allied Armadillos (which see). 

SLOTTING MACHINE, a machine for outSng 
out slots or morttoss In metal A chisel held firmly 
In an arm cl the madiine moves vertically, and at 
e v ery deacwnt to driven lordblT down on the metai 


les 


SLOUGH, a town of England, in Buddngham* 
shire, 20 miles w. of London, and 8 miles H Jf jl d 
Windsor. At Slough Sir William Hersohel erected 
hto large astronomical telescope, and made some of 
his meet important discoveries. Pop. of urban dta* 
trict in 1891, 8718; in 1901, 11,461. 

SLOVAKS, Uie name of the Slavonian Inhabitanti 
of Northern Hungaiy. They are the desosndanti 
of the Slaves that settled on the south of the Car- 
pathians between the Danube and the ThetoiL where 
they maintained themselves for oenturies, and in the 
ninth century formed the nucleus of the groat Morai* 
vian Empire. After the battle of Presbuig, in 907» 
in which this empire was overthrown by tne Mag- 
yars, the Slovaks gradually fell under the yoke *4 
the conquerors. At the present day they are scat* 
tered over most of the counties of Hungaiy, and Is 
the north-western counties they form the majority 
of the inhabitants. They are abo found in Moravia 
in the districts adjoining Hungary, and In detached 
settlements in Lower Austria, Bukowina, and Sla- 
vonia. The Slovaks possess in their own dialect 
a number of beautiful popular songs, ooUections of 
which have been pnblishea at different times (Pesth, 
two vols. 1828-27; Ofen, two vols. 1884). (Sea 
Sla via— Slavonic Literary Dialects.) total 

number of Slovaks to about 2.000,000. 

SLOVENIANS, the native name of soma Sla- 
vonian tribes in Styrto, Carinthia, Camiola, the 
Austrian maritime territoiy, in a narrow strip in the 
west of Hungaiy, and tn Venetian Friuli By the 
Gormans they are often called Wends or Wind% and 
in learned works sometimes Korutanians. Thev 
settled in these districts towards the end of the sixtn 


century, having migrated there from Pannonia. 
Christiaiiity was intmuoed among them not later 
than the eighth century. Their limd was incorpm > 
ated under the name of the Windic March with tlie 
empire of Charlemagne. Out of thto march woi-e 
afterwards formed the Duchies of Styrii^ CarinthU 
and Camiola, which fell to Germany and nltimalelf 
to Austria. Their total number to about 1,200,000. 
The language of the Slovenians to closely allied to 
the Servian. (See Slavib— Slavonic Literary Dia- 
lects.) It possesses some very old and vaJuable 
monuments of the Slavonic tongua The oldesL 
which to at the same time the most ancient of all 


the Slavonic literary relics, to the Munich manu- 
script, of the date 957-994, written by Bishop 
Abnmam of Freysing in Bavaria, and consisting of 
three pieoes on religious subjects. It to printed in 
Kopitar’s Glagolitza Clozutnus (Vienna, 1886). 
After a long slumber the dialect was resus cit ated 
for literary purposes in the sixteenth century, when 
several ecclesiastics brought it to a high state of 
development In 1584 Bohorlcz published a grammar 
of the isnguage, and in the same year there impeared 
in it a tran^tion of the whole Bible. Tne beet 


grammar to that of Kopitar (Laibach, 1808). A 
dictionarv by Jamlk and Mark was published in 
1882, snd ooUections of popular songs were pabliahad 
by Wraz and W Kmytko in 1839. 

SLOW-MATCH, a match made eo aa to bnm 
very slowly. The commonest kind of slow-matcb 
to a piece cl rilghtly-twisted hemp rope dipped in a 
solution of saltpetre, sugar of lead, or sometning else 
that wUl serve the same purpose. Tightly twto^ 
ootton rope, without any further preparation, will de 
ecpiaUy well Slow-matohea are chiefly used to fire 
mmea or blasts, the object of using them befaig to 
allow the person who fires them to escape to a sale 
distance briore the explosion takes place. 
8LOW-WORM. Buitd-worm. 

SLUG, the name appUed to several nnera of 
Gssteropodons MoUoacs, inolnddd in the Pnlmonil- 
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erouf (or 'Lung-boiiiiig') teotfoii of tbe dMH^ Mid 
io the group Inoperouleteof the latter dlvliion. The 
tyuioal Slugs form the fsmily I < iin a cid« , and poaeeea 
a rudimentary shell, internal in its natur^ and 
generally concealed more or less completely 1^ the 
mantle. Hie three genera Limax. Arion^ and TVs- 
tacdia include the best-known species. In the genus 
himax the shell is internal and of oblong shape, the 
foot is very long, and the head and tentacles are 
retractile. Of this renus the Great Gray Slug 
{Limax antiquorum\ the largest British species, and 
the Black Slug (L, afer) are the two familiar species. 
Hie former is of nocturnal habits and gray colour, 
and may attain a great relative size. It usually 
frequents hollow trees, undisturbed heaps of decaying 
vegetable matter, and like situations. The Black 
Slug is more common than the gray spedes, and is 
usu^y of smaller size. The genus Aricm^ represented 
by the Bed Slug or Land ^le {A, rvfut)^ is distin- 
guished from LivMut by its oval shell and its rounded 
tail, which is glandular at its tip. The colour is 
deep brown or reddidi. The genus Teitacella is 
disUnguished by the small ear-shaped shell situated 
at the extremity of the body, whilst the back exhibits 
a double furrow, with lesser grooves branching from 
it. This genus, of which three spedes exist, is 
represented by the little carnivorous Tettacella hali‘ 
which feeds chiefly upon earth-worms, and 
is generally found in the loose soil of ^rdens. The 
odontophore (which see) or tooth -nbbon of this 
spedes is very long, and well provided with silidous 
or flinty teeth, by means of which it makes war on 
its prey. 

SL U B, a sign in the form of a curve, placed over 
two or more notes on different degrees, to indicate 
that they are to be played legato. In vocal music it 
signifies that the notes over which the dra is placed 
are to be sung to the same syllable, "^en there 
are two notes on the same degree with such a sira 
placed over them, the sign is called a tie, and it inm- 
oates that both notes are not to be sounded, but that 
one is to be played of the length of both. 

SMACK, a small vessel rigged as a cutter, sloop, 
or yawl, used in the coasting trade and in fishing. 
The old Leith smacks, canying passengers, attained 
the size of 200 tons. 

SMALKALDIC LEAGUE. SeeSoHMALKALDSN. 

SMALL- ABMS, a general name for all portable 
weapons. (See Bayonet, Musket, Bifle, Bevolver, 
Ac.) The small-arms factories at Enfield and Bir- 
mingham each employ between three and four thou- 
sand men. They manufacture rifles, machine-guns, 
carbines, revolvers, bayonets, sabres, swords, and 
lances for the British army. Occasionally orders 
for arms, especially machine-guns, are placed with 
private firms as well. Until the time of the 
Bussian war the production at Enfield was compara- 
tively small, all the weapons being made by the 
hand^; but when that war caused the insuffidency of 
this mode of production to be felt, the manufactory 
was completely remodelled. Madiinery was intro- 
duced capable of turning out 1000 rifles daily. The 
different parts of the mes are made so accurately 
on the same model that a part belonging to any one 
of the rifles manufactured there will do equally well 
for any other. 

SMALL-POX, an eruptive fever, which, in its 
pustules, engenders an infectious matter, by means 
of which the disease mav be communicated to other 
persons who have not neen before attacked by it. 
After the infection has taken place, about seven dara 
pass before the virus operates and produces the 
disease. Then a feveri^ shivering pervades the 
body, which regularly lasts about three days; after 
which a number of rid spots appear, first in the face, 


then over the breast, hands, and tbe wbde body, 
sometimes very numerous, sometimes in a small num- 
ber. This eruption also layabout three days. Friim 
the spots rise pustules, which become inflamed and 
suppurate. Tbe fever in the meantime oontinues 
without intermission. After the suppuration the 
pustules be^ to diy up, and to form a crusty a 
change which generally commences about the eleventh 
day. Commonly the small-pox virus infects but 
once. A person who has bad the small-pox veiy rarely 
has it again; nor does this virus infe^ at all times; 
on the contrary, it seems that a person must have a 
certain suscefitibility for it; for numerous instances 
have occurr^ in small-pox epidemics of persons 
being spared who became infect^ at a later period, 
and even of some who have escaped during their 
whole life. The first mention of this disease is found 
in Arabic writers. Masudi relates that it attacked 
the Abyssinians besieging Mecca about a.d. 570. 
The Syrian physician Aron about 622 describes it ms 
a well-known disease, and Bhazes about 922 wrote 
the first monograph upon it, and in this essay he 
classes it with the measles. Whether the disease 
was introduced into Europe by the Arabs or not 
cannot be determined with certainty; but it is un- 
doubted that from the thirteenth century down- 
wards, until a check was put upon its ravages by the 
introduction of vaccination, it raged unceasingly with 
great destructiveness among all the nations of the 
West. It appears to have been introduced from 
Europe into America, where it committed terrible 
havoc among the natives. Whenever it ap(>ear8 in 
a country for the first time it is more fatal, and makes 
greater ravages than after having prevailed for some 
time, as it did in Iceland in 1707, and in Greenland 
in 1788. As this disease is propagated only by infec- 
tion it has been thought possible to extirpate it by 
the strict separation of the infected from the healthy. 
Tbe obstacles^ however, arising from the present 
situation of nations, and the general diffusion of the 
disease in all countries and cOmates, seem to render 
such a plan impracticable. The violence of the dis- 
order, however, is lessened when it is produced arti- 
ficially by inoculation with the small-pox vims. 
Inoculation had long been practised in Turkey, espe- 
cially among females, for the preservation of tbe 
beauty of young girls, when the celebrated La^ 
Montagu introduo^ it into Western Europe, m 
Constantinople, whither she had accompanied her 
husband, she caused her son six years old to be 
inoculat^ and after her return to England in 1722 
her daughter also. From that time inoculation be- 
came common in England, notwithstanding the oppo- 
sition of many physicians, and afterwanu in other 
oountries; but never became universal, because many 
prejudices were entertained against it, and because 
the disease, although mitigated, is yet not quite 
without danger. Latterly moculation has been en- 
tirely supers^ed by vaccination, which is far more 
safe. Bee Inoculation, Vaccination. 

SMALL-POX, in sheep, a very formidable disease 
long known on the Continent, but rare in Great Britain, 
and indeed said to have b^n unheard of there till 
1847, when sheep and cattle were allowed to be 
imported ^ act of Parliament. Its first appearance 
in Great Britain was due to certain Menno sheep 
imported in July, 1847, in several vessels, and sold 
at Smithfield. The disease appears to have raged 
mostly in the eastern counties of England (lino^- 
sbire and Norfolk especially), and those in the vicinity 
of tbe metropolis. The destraotion in some cases 
amounted to 95 per oent. The symptoms are a dull 
and moping appearance, with dulness of eyes and 
swelling of eyelid suooe^ed by reddish spots In the 
naked plaoea. In a few days what la called the 
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lUgtt oomiMnoM; fwolHiigi ntembling 
appear, Tarjiiig In die fnm i ci »a to 
1 ineli m diameter; in mild oaaei, moderately red 
and droomicribed; in eevere caeee, of a pnrple hue, 
and lometimea running into each other. There are 
thui two kinda of the disease, the distinct and the 
oonAuent; the latter is alwa^ most severe. The 
greater number of deaths occurred in the early stage 
^ the disease, and when it was vexy rife in a flock 
the sheep died off without an v external manifesta- 
tions, as if they were poisoned. If they lived over 
this stage they were stul in great danger of dying in 
the thi^ Ae disease was greatly increased by 
exposure to wet, which appeared to accelerate its 
mortality. Vaodnation was tried as a preventive 
measure, but without success. Inoculation seems to 
have shown more satisfactory results, but the best 
preventive has been foimd to be a strict watch on the 
part of veterinary inspectors appointed by the revem- 
ment to prevent the importation of diseMed uieep. 

SMALT. In the dxteenth oentury a Bohemian 
glass-blower, SchUrer by name, disoovered that oobalt 
salts have the power of imparting a beautiful blue 
colour to glass. The production of the substance 
called smalt datea from this discovery. Smalt is pre- 
pared by fusing together quartzose sand, carbonate 
of potash, and roasted cobalt ore in crucibles placed 
in a glass furnace; throwing the hot glass into water, 
and pulverizing and sorting the blue powder thus 
formed. In the process of fusion the nickel, iron, 
and copper sink to the bottom of the crucible in the 
form of arsenides and sulphides, producing the sub- 
stance known as speitt, while the glass enters into 
combination with the oxide of oobalt and floats on 
the surface in a molten state. Smalt is a silicate of 
cobalt and potassium, and generally contains vaiying 
amounts of alumina, iron, lime, and nickel oxide. 

SMEATON, John, an endnent dvil en^neer, 
was born May 28, 1724, at Austhorpe, near Leeds. 
His father was an attorney, and being desirous to 
bring up his son to the same profession, he took him 
to I^ndon in 1742, where he attended the courts in 
Westminster Hall; but after some time, finding that 
the law was not suited to his disposition, he wrote a 
strong memorial to his father on the subject, who 
imm^iately desired the young man to follow the 
bent of his inclination. In 1751 he began a course 
of experiments to try a machine of his own inven- 
tion, to measure a ship's way at sea, and made two 
voyages in company writh Dr. Knight to try the 
effect of it, and uso for the purpose of xxiaking 
experiments on a compass of his own construction, 
which was rendered magnetical by Dr. Knight's 
artificial magnet In 1753 he was elected a fellow 
of the Royal Society, and a number of papers which 
he published in their Transactions show how highly 
be deserved the honour. In 1755 the Eddystone 
lighthouse was burned dowm, and Smeaton was 
intrusted with the task of rebuilding it Operations 
were commenced in August, 1756, and were com- 
pleted in October, 1759. It stood till 1882, when it 
was replaced by a new structure. In the year in 
which the ligh&ouse was finished he was awarded 
the Copley medal of the Royal Society. After this 
Smeat^ was employed on many works of great 
public utility. He i^e the river Calder (in York- 
shire) navigable — a work that required much ekill 
owing to the impetuous floods in that river; and 
planned and attended to the execution of the Forth 
and Clyde Canal in Scotland, constituting a con- 
venient waterway for traffic passing between the 
Atlantic and the German Ocean. He was appointed 
engineer to Ramsgate harbour, and improved it by 
vartoos cmerations, of which he published an ac- 
ccmit in 179L He constructed a variety of mills, 


bunt a steam-flBsiiia at Austhorpe^ and made a vairi 
number of expements with it to ascertain the power 
of Newomnen^ engine (see SfSAM-BNonrs), which he 
improved and bro^t to a far greater degree of per- 
fection, both in its construction and powers, thim ft 
had bcdore. Daring many yean of his life he was 
a frequent attendant upon Parliament, his opinion 
on various works begun or projected being continually 
called for. He dmd near Leeds on the 28th m 
October, 1792. Smeaton was fond of soienoe for He 
own sake, and spent much of his leisure in the study 
of astronomy, for which purpose he fitted up an 
observatory in his house, fiunished with curious con- 
trivanoes of his own invention. He was a friend and 
enoourager of merit wherever he discerned It, and 
many persons were indebted to him for important 
assistance on entranoe into life. Smeaton was the 
institutor, in 1771, of a society of civil engineen^ 
which eas dissolved at his death, but afterwards 
renewed. They published in 1797 a volume of his 
R^its. 

SMELL, the sense exercised in the perception of 
odours, through the functions of the olfactory nerves. 
The sense is one of the special senses (see SiNSA- 
TION) in that the nerves devoted to the appreciation 
of odours exercise that function alone, and are not 
affected by any other kind of impressions; whilst 
again, no nerves are capable of receiving tiie par- 
ticular in^ressions of odours but the olfactory fila- 
ments. llie exact rationale of the exercise ot the 
sense ot smell is as yet not perfectly understood. It 
may be the result of a peculiar state or condition of 
the olfactory nerve, or of some change induced in 
the nerve through contact with odorous particles. 
That the presence of matter in the form of par- 
ticles is usually necessary for the exercise of this 
sense is an indisputable fact. Particles suspended 
in air — or water in the case of aquatic forms — and 
matters in the form of gaseous * particles,’ the latter 
undoubtedly of less material nature than particles 
of solid matter, are thus brought in oontact with the 
olfactory nerves, and produce or give the impressionf 
of smell It would appear, however, that matters 
must undergo a certain amount of solution in the 
mucus or characteristic secretion of the mucous 
membrane of the nostrils before special impressions 
can be produced; and the moist condition of the 
nasal cavities therefore forms an essential feature 
for the due exercise of this sense. The necessity of 
this condition is well seen in cases where the * Schnei- 
derian membrane,’ or that of the nostrils, is so 
affected (as in catarrh or cold), that it becomes hot 
and dxy, the sense of smell becoming, as is wdl 
known, cither greatly impaired or totally lost in sudh 
cases. The matters giving the odorous impressions 
also require to be sent through the nostrils in cur- 
rents, and with some degree <3 force; as is well seen 
in the act of smelling, when the mouth is closed, 
and the odours are luffed rapidly into the nose. 
The voluntary nature of the set of smelling is also 
thus exemplified, since by interrupting the respire- 
tion or br^thing, the sense cannot be duly exer- 
oised. The extreme minuteness of the particles of 
matter concerned in smell may be Illustrated ty 
examples of the preperty of nuitter known to physi- 
cists as inditiiibtlUy (which see). Suppose, for in- 
stance, what daily experience toadies us is possible, 
that, with a portira of oil of lavender only one line 
square, we perfume a chamber 18 feet long, as many 
broad, and 10 feet high, and containing 8240 cubm 
feet, or 466.560 cubic lines, and suppose, moreover, 
that in each cubio line there are floating but four 
of the odoriferous prides, we shall then find that 
one cubic line of dl may be divided into 1,866,240 
odoriferous partidea. II a piece ol ambe^;riB, 
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wwghixig 100 grams, is left upon a balance which is 
lensible to the smalleet part of a grain, in an open 
ohamher, notwithstandii^ there is free draught of 
air fh>m without, the chamber is filled with the odor- 
iferous particles; and yet, at the end of five and a 
half days, not the smalleBt diminution of the amber- 
gris is perceptible; from which fact the extreme fine- 
ness of the effluvia may be inferred. And similarly 
a grain of musk will perfume a chamber for years, 
necessarily giving off all the while minute particles 
of its su^tance, without exhibiting, when weighed, 
any appreciable diminution in weight. The struc- 
ture of the nasal cavities and the distribution and 
peculiarities of the olfactory nerves have been already 
described in the article Nose (which see). It there- 
fore only remains in the present instance to note 
some of the more prominent conditions which are 
essential to the peiformance of this function. The 
olfactory nerves form the^ratpoir of cranial nerves, 
or those given off directly from the brain as a centre. 
(See Nebve.) Each nerve is triangular in shape, 
and runs forwards on the base of the brain, to ter- 
minate in the cifaetory gamglion — an olive-shaped 
body, of reddish-gray colour, which lies on the crib- 
riform plate of the ethmoid bone. From the under 
surface of the ganglion the olfactory nerves, number- 
ing about twen W on each side and 8 uppl 3 dng the nose, 
are given off. These filaments are distributed to the 
membrane of the nostrils, their terminations coming 
into communication with specially-modified cells in 
the membrane. The cavities of the skull in connec- 
tion with the nostrils appear to exercise little or no 
influence on the sense of smell. Thus, substances 
injected into the frontal sinuses give no impressions 
of odours. The nasal cavities, in addition to their 
special sense furnished by the olfactory nerves, are 
endowed with common sensibility by the filaments 
(nasal branches) of the first and second divisions of 
the fifth nerve. These latter filaments cause the 
sensations of pain, heat, itching, and other effects, 
|)erceived in the nostrils. But these filaments, it 
18 to be noted, have no part in the function of smell. 
The appreciation of acrid or pungent smells is possible 
after the special sensations of smell have disappeared ; 
but this is not a true olfactoiy sensation. It is not 
due, that is to say, to stimulation of the olfactory 
terminal organs, but to stimulation by the pungent 
substance of the nerves of common sensibility. 
Thus, the excitation of the nostril by the vapour of 
ammonia is owing to stimulation of the fifth nerve. 
The facility with which different odours are per- 
ceived varies in different animala Thus, Carnivo- 
rous Mammalia are most susceptible to the odours 
of other animals than herbivorous forms, and the 
latter in their turn are more readily affected by the 
smell of plants. Although the sense of smell in man 
is less acute with regard to many special sub- 
stances than that of many of the lower animals, yet 
his olfactoiy sense exercises its function over a wider 
range of subjects, and his susceptibility to odours is 
far more diffused than that of other forms. The 
influence of habit is very marked in the exercise of 
this sense, custom enabling the individual to inhale 
odoim which at first might be distasteful or nauseous 
to him. Then also there appear to be special sus- 
ceptibilities evinced in some cases to the odour of 
certain substances, and to the explanation of the 
latter, or indeed the former phenomena, physiology 
has as yet found no definite clue. When solutions 
of substances (such as sulphate of magnesia) which 
aro themselves inodorous are injected into the nos- 
trils, no sensation of smell is produced. And certain 
diseases of the brain may produce anomalous effects 
cm the olfactory sense. Thus, a constant sensation of 
a disagreeable odour was present in a man who was 


found to have laboured under disease of the acadh- 


noid membrane (see Mbninoeb) of the brain. 

SMELLTE, WiLUAM, a celebrated naturalist and 
general writer, bom at Edinbuxgh in 1740; died 
there June 24, 1795. He was of humble parentage, 
and after completing his school education he waa 
apprenticed to a printing firm, in connection with 
which he worked as a compositor and corrector of 
the press. While thus engaged he attended dasses 
at the university. In 1765 he commenced business 
as a printer on his own account in conjunction with a 
Mr. Auld. One of Mr. Smellie’s first literary efforts 
of importance was the compiling and conducting of 
the tot editions of the Encyclopaedia Britannica, 
which began to be published in numbers at Edin- 
burgh in 1771, ancl was completed in three vols. 
quarto. In 1780 he gave to the world the tot 
part of bis Translation of Buffon's Natural History, 
a work which deservedly acquired a high reputa- 
tion, and gave great satisfaction to the eminent 
French naturalist himself. About this time also he 
originated the scheme, afterwards carried out by Sir 
John Sinclair, of compiling a Statistical Account of 
Scotland, from the information furnished by the 
ministers of the respective parishes. Throughout 
life Smellie had been an ardent student of natural 
history, and a series of treatises had also been com- 


posed by him on various subjects relating to natural 
history, including a course of lectures, which, how- 
ever, were never delivered. These essays in a col- 
lect^ and emended form were at last published 
under the title of the Philosophy of Natural His- 
tory, a well-known work, the first volume of which 
appeared in 1790, and procured the author the sum 
of 1000 guineas for the copyright. The second 
volume was not published until 1799, four years 
after his death. Memoirs of Lord Karnes, Dr. John 
Gregory, and David Hume, forming part of a pro- 
jected larger work, were published after his death 
by his son. His other works were numerous and 
various in their character. 

SMELT {Oemerus lUperlanus^ a genus of fishes 
belonging to the family Salmonids. The body is 
slender, and somewhat compressed; the eyes large 
and round, and the under jaw longest. The Euro- 
pean Smelt is 10 to 11 inches long; the head and 
t)ody are semitransparent, with the most brilliant 
tints of green, and silveiy. It has a strong odour, 
by many compared to that of violets. It inhabits 
the sea as well as the depths of those lakes which 
have a sandy bottom, and in the spring ascends 
rivers in great multitudes, for the purpose of de- 
positing its spawn. It is highly esteemed as food 
owing to its delicate flavour. The American Smelt 
{Osmerus mordax) is considered a different species. 
It grows to the length of 10 inches. The name of 
Sand Smelt is given to the Atherina prahyteTf a 
small fish belonmng to the family Atherinidae, and 
nearly allied to the Mullets and the Climbing Perches. 
The ^id Smelt averages about 6 inches m length, 
its colour being a pale pink, relieved on the sides by 
silvery white, whilst the gill-covers, cheeks, and the 
bases of the pectoral fins are also white. The upper 
surface of the head and back are marked with bl^k 
spots. This fish is most plentiful on the southern 
coasts of Britain, and is sought after chiefly for 
bait, but also as a food-fish. The flesh is very 
delicate. 

SMELTING. See Copfkb, Iron, Lead, Silver,, 

&C. 

SMETHWICK, an industrial town of England^ 
in Staffordshire, a short distance to the north-west 
of Birmingham, and engaged in similar manufactures. 
It has engineering and machine shops, rivet, screw,, 
and tube wdrioa, iron-foundries, chemical - works,, 
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extensive glass-works, Aa Pop. (1891), 88,170; 
(1901), 84.589. 

SkOBW (MersfeUui a genus of Natatorial 

or Swimming Birds, found In wmter on the ooasta, 
and in the jxmds and lakes of Britain. It belongs 
to the sob-fMoaily MeiginsB, also represented by the 
Gooeanden (Merffus eattor) and Mergansers. The 
genus MergMus^ to which the Smew Xiongs, is dis- 
tingnished by tl^ bill being mooh shorter than the 
head, 1^ its tip being broad and hooked, by the 
olooely-toothed edges, and by the nostrils being sitn- 
ated near the middle of the bill. The Smew Is of 
shy habits. It flies well, bnt has an awkward gait 
on land. The average length of the male is a«>nt 
17 inches, the female being usually about 18 or 14 
inches only in length. The colours of the male are 
wlute on the hea^ neck, and chin; a black patch 
exists at the base of the bill and surrounds each 
eye. The back of the head exhibits a greenish lustre, 
and is provided with a crest of elongated feathers, 
some of which are white. The ba^ is of black 
colour, with a gray tail The wings are of a mixed 
black and white colour, and the under parts are 
white. The pluraa^ of the female is reddish brown 
mixed with gray tmta. The food consists of orua- 
taoea and molluscs; and the eggs are of a brown 
colour, and number eight or ten. It is not known to 
breed in Britain. 

SMILACEiE, a natural order of monoootyle- 
donouB plants, now always regarded as a tribe of 
the Lily order (Liliaeta). They are herbs or 
shrubby plants, often climbing; the leaves are petio- 
late and jointed to the stem; the flowers hermaphro- 
dite or unisexuaL The members of this order are 
scattered over all the temperate and tropical districts 
of the world except In Africa. The genus Smilax 
embraces the various species of sarsaparilla. The 
tubers of the Smilax China^ a native of China and 
Japan, and of the Boxburgkia vividifiwa^ a native of 
the Eastern Peninsula and the islands in the neigh- 
bourhood, are used for food; but those of the latter 
must first be boiled and soaked in lime-water to 
remove their acridity. 

SMIRKE, liouxBT, an English painter, born near 
Carlisle in 1761 or 1762, was originally employed in 
painting coach panels, but soon proved himself 
capable of excelling in a much higher branch of the 
art; and before the appearance of Wilkie had no 
great rival as a genre painter. He was elected a 
member of the Royal Academy in 1792, the year 
when Sir Joshua Reynolds died, and gave as his pre- 
sentation picture Iton Quixote and Bancho. Cer- 
vantes indeed furnished him with his favourite sub- 
jects; and a large proportion of his pictures are 
admirable Qlustrations of the creation of Cervantes’s 
pen. Among others may be mentioned Sancho’s 
Audience of the Duchess, Don Quixote addreesing 
his Princess Duldnea, and the Combat between Don 
Quixote and the Giants interrupted by the Innkeeper. 
Among his other works a first pla^ Is doe to his 
Infant Bacchus, Psyche, the Angel Justifying Pro- 
vidence, from Parnell’s Hermit; the Gipsy, and the 
Fortune-tellers. He also furnished many desi^ 
for illustrated works, one of which was Boyd^’s 
Shakspere. He died in London on the 6th of Janu- 
ary. 1846. 

SMITH, Adam, a distinguished writer on political 
economy a^ on morals, was the only son oz Adam 
Smith, oontrdler of the customs at Kiriccaidy, where 
he was bom June 6, 1728, a few months after the 
death of his father. He received bis early education 
at the school of Kirkcaldy, whence be waa removed 
at the age ol fourteen to Universi^ of Glaagow, 
where Iw remained nntO 1740; when he rq[>aired to 
Balliol Collegia Oxfoid, as an exhibitioner on SneU’e 
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SMITH, Albibt, ft w^-known popnltf writer, 
WM bora ftt Cheiteey, Snrraj, on S4th Mftj, 1810, 
and odnoeted ftt Merohint Taylon* SdiooL He 
■tndled medidne, beoame a member of the Collera 
of Snt^geoui in 1888, and oommenoed practice in 
pftitnenhip with hie father in hie native town. Hla 
mdinationfl^ however, led him in a literarv direction, 
one of hie first Essays being Jasper Bnddle, or Con- 
fessions of a Disseotmg-room Porter, contributed to 
the Medical iWes. Another scheme tried by him 
was a lecture on the Alps, with views of their scenery, 
which he delivered in most of the small towns in the 
n^hbourhood of London during 1889 and 1840. 
Stimulated by success he took up his abode in Lon- 
don in 1841, and oommenoed the life of a literary 
man, contributing extensively to the magazines, pro- 
ducing numerous small works in the walks of light 
literature, and writing burlesques and other dramatic 
pieces for the stage. Among the various lucubra- 
tions given by him to the public n^ be mentioned 
The Adventures of Mr. LMbury; Tne Scattergood 
Family; The Marchioness of Brinvilliers; Christo- 
pher Tadpole; The Pottleton Legacy; and a series 
of shilling books, extremely popular at the time^ 
under the titles of The Natural History of the Gent, 
The Natural History of the Ballet-girl, Stuck-up 
People, The Flirt, A Bowl of Punch, and others. In 
estimating the intellectual ability of Albert Smith 
it must be admitted that his works belong to the 
very lightest class, which, nevertheless, are very 
acceptable in their proper place, as a relish after 
more solid reading. In 1849 he made a tour to the 
East, and on his return produced next year a pano- 
ramic entertainment entitled The Overland Mail, 
which he accompanied with a most amusing descrip- 
tive lecture. In the following year he vkited the 
Continent, and having ascended Mont Blanc, turned 
this feat to account by making it the subj^ of a 
similar entertainment, product at the Egyptian 
Hall in 1882. Its success was almost unprece- 
dented, the lecturer netting from first to last up- 
wards of £20,000 — a result attributable both to the 
merits of the entertainment itself, and the admirable 
manner in which he provided for the comfort of 
his audience. After a lengthened period, during 
which the Ascent of Mont Blanc formed one of 
the most attractive sights of the metropolis. Smith 
set out in the autumn of 1868 for China, and after 
remaining there a short time returned and oommenoed 
a new pictorial-descriptive entertainment on the sub- 
ject of the Flowery Land. This was not so success- 
ful as the popular Mont Blanc, which he resumed in 
the spring of 1860, and continued till within two 
days of his death, which was brought on by bronchitis, 
combined with coneestion of the lungs, and which 
took place at Norm End Lodge, Fulham, on 22d 
May, 1860. 

SMITH, Alexandeb, poet and essayist, was born 
at Kilmarnock, 81st December, 1880. His father, 
who was a pattern-designer, at one time intended 
the boy for the church, but in consequence of a 
severe illness his studies were first interrupted and 
finally abandoned. He then turned his attention to 
his father’s occupation, and removed to Glasgow with 
the double object of finding employment among its 
manufacturers and inteUectual improvement among 
its literary society. Before he had reached Ms 
twentieth year he had written, and in 1868 he pub- 
lished, his Life Dnuna. It was at first enthusi- 
astioallpr received as a poem of the highest order, but 
a reaction of dissent soon set in headed by Professor 
Aytoun, who in his burlesque tragedy of Finnilian I 
characterised Smith’s production as belonging to the 
spMmodio school. In 1854 Smith was appointed eeore- 
tacy of the Universi^ of E^bnrgh, the follow 


lag year prodnoed, in orajunotlon with Sydney DobelL 
a volume of Soon^ on the War. This was followed 
in 1867 by Us City Poems, to which succeeded hie 
longeet end best worli^ Edwin of Deira (1861). He 
now seems to have turned his attention eeticusly to 
proeeoompoeition. He became an active oontributor to 
Blaokwood’s and Macanfllan’s Magazines, the North 
British Review, Good Worda^ end other periodicals. 
In 1868 he pablished a oollection of papers entitled 
Dreamthorp, wUoh was succeeded by A Summer in 
Sl^e (1866) and Alfred Hagart’s Household (1866). 
He edited Globe and the Golden Treasury Series 
editions of Burns’ works, and wrote several biogra- 
phies for the Encyolopmdia Britannioa and Cham- 
bers’s Encyclopedia. His death took place at Wardie, 
near Edinburgh, 6th January, 1867. 

SMITH, Horace and Jamieb, the joint-authors of 
the celebrated Rejected Addresses, were the sons of 
Robert Smith, solicitor to the Ordnance, and born, 
James in 1776, and Horace in 1779. James Smith 
followed his father’s profession, but Horace adopted 
that of a stock-broker. Being both of a literary 
turn the brothers became contributors to the Pm 
Nic newspaper, founded by Colonel Greville in 1802, 
and afterwards wrote several prefaces to a new edi- 
tion of Bell’s British Theatre. From 1807 to 1810 
they contributed numerous papers to the Monthly 
Mimr, and among these the Imitations of Horace^ 
wUch were afterwards published separately. In 
1812 the competition offered by the management for 
the best addr^ to be read at the opening of Drury 
Lane Theatre, when rebuilt after the fire, suggested 
to the Smiths the idea of producing a oollection of 
parodies of the most noted lifters of the day, under 
the designation of the Rejected Addresses. The 
work on being issued was hailed with the most 
enthusiastio applause^ and rapidly ran through 
numerous editions. Its popularity still continues 
great, and deservedly, for tewjeux d esprit are more 
happy than the burlesques of the poetry of Words- 
worth, Crabbe, and Sir Walter Srott, the pompous 
prose of Johnson, or the bluntness of Cobbett. The 
parodies written for the Addresses by Horace Smith 
were Nos. 1, 8, 4, 6, 8, 9, 10, 11, 12, 16, and all after 
No. 20, the reminder being by Ub brother James. 
Stimulated by success Horace set himself now to 
the writing of novels, and produced among others 
Brambletye House, Reuben Apsley, The Money^ 
Man, Adam Brown, and Arthur Arundel His 
brother James having died he published in 1840 a 
memoir of him, with nis literary remains. His own 
death took place at Tunbridge Wells on 12th July, 
1849. 

SMITH, Sib J amis Edward, an eminent botanist, 
was bom at Norwich in 1769, chose medicine as a 
profession, and studied at Edinburgh College, where 
he embraced with enthusiasm the pursuit of botany. 

Bank^^d in ^784 indu^ his father to purohM 
for him, at the expense of £1088, the magnificent 
museum and oolleotioiui in natural history formed by 
Limueus, and at that time exposed for sale. In 
1786 he took the degree of M.D. at Leyden, and in 
that and the following year aooompliriied a tour 
through France, Italy, and Switzerland An acoonnt 
of his jonmey was afterwards published by him 
under the title of A Sketch of a Tour on the Conti- 
nent. Tlie Linnsan Society, of wUoh he oontinoed 
president till his death, was founded by him in 1788^ 
in oonjunotion with the Bishop of Carlw and otben. 
The post of instructor in botany to Queen Charlotte 
and the pr inc ess o a of the royal famfly was bestowed 
on him m 1792. In 1797 he commenced praotloe as 
a medical man in his native town, and rerided these 
daring the remainder of his Ufe^ making animal 
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vUli to London to dottfir tootano al the Royal 
Itofeitotlon. In 1814 tbo prinoe ragont oonfemd <« 
him the dignity of knighthood, w Jamea Smith*B 
prind^ worka are Bi^iliah Botany (thirty-aix vola. 
Svo), Natural Hiatocy of the Lepidopterona Inaeota 
of (Georgia (1797, two vola. foL), Flora Britannica 
(1808-4, three vola. 8to), and the Engliah Flora (four 
vola. 8vol. He alao oontributed the bulk of the aril- 
dea on botany and botanical biographiea to Beaa’a 
Cydopiedia. He died in 1828. 

SMITH, John Pn^ D.I)., a noted divine and 
thedogical writer of the Independent perauaaion, 
waa the aon of a bookaeller at Sheffield, and bom 
thera in 1774. In the early part of hia life he waa 
extensively engaged in teaching, and afterwards 
acquired for himself a distinguiimed reputation by 
his reli^ous writing which bear mamly on the 
vindication of orthodox Christianity. Among them 
are treatises on the Divinity d Christ; On the Har- 
mony of Geology with Revealed Religion; Scripture 
Testimony to the Messiah, a well-known book which 
went through several editions; and Prindplea of 
Interpretation aa applied to the Prophedea of Holy 
Scrinture; besides various sermons and addresses. 
During a great part of his life he was resident tutor 
of the Independent College at Homerton, but retired 
from it in 1850. He died shortly afterwards on the 
5th February, 1851. 

SMITH, JoBiPH, founder of the Mormons. See 
Mobmonb. 

SMITH, Sydnst, a odebrated churchman, noted 
for his wit and humour both aa an author and in the 
looial circle, was bora at Woodford, in- Essex, in 
1771, but hia father ultimately settl^ at Bishop’s 
Lydiard, in Somerset Sydney was educated at 
Winchester School, where his talents raised him to 
the position of * captain;* and in 1789, being destined 
for the church, entered New College, Oxf(^ where 
he took his degree of M.A. in 1796, and of which a 
few years afterwards he became fellow. On leaving 
college he obtained in 1797 the curacy of Nether- 
avon, a village in Salisbury Plain, near Amesbury, 
where he pMsed a secluded and apparently veiy 
dreary life for about two years. The prindpal pro- 
prietor of the parish, Mr. Hicks Beach, whose friend- 
ship he had gamed, then chose him as travelling tutor 
to ^ son, about to proceed to the Univei^ty of 
Weimar, in Germany. The troubled state of the 
Continent, however, prevented them ^ing there, and 
Smith with his ward proceeded instead to n^linburgh, 
then renowned for its educational advantages, and as 
being the seat of a brilliant array of talent, both in 
a somal and literary point of view. Here he con- 
tinued for five yean, and made the acquaintance of 
the most distinguish^ intellectual men of the day, 
including more especially that circle of youthful 
graius, composed of such men as Jeflfrey, Horner, 
Walter Scott, Lord Brougham, Leyden, and others. 
Blany of them espoused with anloor liberal views in 
politics and literature, and with the view of dissemi- 
nating these Mr. Smith proposed to his comrades the 
starting of a Review, a whidi was entered 

upon with enthusiasm, ^ua oommenoed in 1802 
the famous Edinburgh Review, of which Jeffrey acted 
as editor for many years, and Smith as one of its 
raciest and moat influential oontribntora. In 1804 
Mr. Smith removed to London, about the same time 
ma^ed, and became renowned as an able and elo- 
quent preacher at the Foundling Hospital and other 
ehapels, and also as one of & most pnial and 
wittiest of aodal companions. He also d^vered a 
oourae of lectures on moral philosophy at the Royal 
I^tutkm, which were extremely popular, and were 
subwquently published. In 1806, during the reign 
of the WUg party, be was presented to dto Uviag cl 


Fostoii-le-C9ty^ In Toffkihli% In qm d the mosl 
seduded and pttodtlve parts cl the kingdom. Arxiv* 
ing there wim his wife and family he set hfanaeif 
aanduously to the duties of his new charge, built lor 
himself a parsonage honae^ and though struggUng 
often with diffioultJei^ never allowed them to get the 
better of his genial temper and buoyant spirits. The 
account given by himself of his settlement at Foston- 
le-day, as quoted in his Memoirs^ is one of the 
chdoest pieces of humorous writing in our language. 
In 1807 agieared anonymously hia celebrated Letton 
of Peter Plymley, intended to further the cause of 
I Catholic emandpation, the disagreement on which 
with King Georm IIL caused toe downfall of the 
Fox and Grenvifie ministry. During his residenos 
in Yorkshire Mr. Smith continued to contribute fee- 
quently to the Edinburgh Review, and was frequently 
cheered in his retreat by numerous visits from hsi 
liten^ and political friends. His liberal views on 
politics, however, exduded him from church prefer- 
ment; but in 1828 he was presented to the rectoiy 
I of Combe Florey, in Somersetshire, to which he 
removed with great satisfaction. In 1881, during 
toe ministry of Earl Grey, he became one of the 
canons of St Paul, but this was the utmost dignity 
to which he attaint in the church. Not long after- 
wards he came prominently forward in a aeries of 
pungent epistolary attacks on Lord John Russell, 
occasioned by hia introduction of a bill into Parlia- 
ment which materiaUy encroached on the rights of 
deans and chapters. About hia last literary effort 
was the exposure of the fraud perpetrated Ity the 
state of Pennsylvania in the repudiation of its pnbUo 
debts. Mr. Smith was hima^ a sufferer by this 
breach of national faith, and his sarcastic remarks 
on the subject excited both a little amusement al 
home and not a little indignation on the other side 
of the Atlantia He died of water on the chest on 
22d February, 1845. A few years before his death 
a collected ^ition of his writings was published 
under bis own superintendence. A memoir of him, 
issued after his death by bis daughter, Lady Holland, 
represents him as he really was, a man of solid as 
well os brilliant qualities, md most exeroplaiy in all 
liiH relatione. See the Life and Times of S3rdney 
Smith by a J. Reid (1884). 

SMITH, William, the first great original die* 
eoverer in Engliah geology, was bom at Churchhttl, 
in Oxfordshire, in 1769. After receiving an irregular 
education, during the course of which he displayed 
considerable talents for mathematics, he in 1787 
became an assistant to a land-surveyor; and in the 
course of bis employment traversed the oolites of 
Oxfordshire and Gloucestershire, and the lias and 
red marls of Worcestershira He afterwards began 
to act as a mining surveyor, and was led from some 
of his surveys of collieries to the idea of framing a 
model of the strata of a coal country, composed of 
the materials of the strata reduced to a s^e, and 
placed in their relative positions to each other. He 
next began to practise as a canal engineer, and while 
thus employed be gained much practical knowledge 
of geology, gather^ some vague notions oonoerni^ 
the distribution of organic remains, and prooeedinff 
step by step, ultimately became convinced that each 
stratum contained its own peculiar fossils, and might 
be discriminated by them. He now began serionsly 
to contemplate the composition of a regular and 
extensive work on the subject of geology, and In 
1801 he issued proposals for his work under the title 
of Accurate Delineations and Descriptions of the 
Natural Order of the Varioos Strata uukt are fofund 
in toe Different Parts of England and Wales, with 
Practical Observations thereon. Owing to a com- 
bination cl canses this work did not appear, hat la 
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1815 Smith was abla tosobmit a complste oolonrad 
map of the strata of Enoland and Wales to the 
SooMtjr of Arts, and receive the premiiim of £50 
wUdi had for § 9 venl yean been offered for snch a 
mmp. His fame as an original discoverer was now 
soonie; but almost about the same time he became 
involved in pecuniary difficulties, which continued to 
harass him for several years, obliging him to part 
with his geological collection to government for £700, 
and even to submit to the sale of his furniture. He 
was also unfitted for exerting himself, at the time when 
exertion had become more than ever necessary, by a 
paralysis of the lower extremities, caused by over- 
exertion while exploring the stmrture of S^bor- 
ough cliffa Ultimately, however, his disease was 
overcome, a pension was granted him by govern- 
ment, his adversity ceased, honours flowed in upon 
him, and his old age promised to be long and vigor- 
ous. He took a very lively interest in the proceed- 
ings of the British Association, and seldom went far 
from his residence, which he had fixed at Scarbor- 
ough, except to attend its meetings. He was on his 
way to attend that appointed to held at Birming- 
ham in 1889, when he was suddmdy taken ill at 
Northampton, and died there a few days after, in 
the seventieth year of his age. 

SMITH, Sib Wiluam, D.G.L., classioal scholar 
and editor, was bom in London in the year 1813, 
and educated at the University of London, where he 
obtained first prizes in Latin and Greek. On leav- 
ing the university he entered Gray’s Inn and studied 
law, but he never practised. His love of dassical 
literature determined his career, and the first im- 

g »rtant work on which he was engaged was his 
ictionary of Greek and Roman Antiquities, com- 
pleted in 1842, a second edition of which appeared 
in 1848, and a third edition in 1891. This was 
followed by the Dictionary of Greek and Roman 
Biography and Mythology (1848-49), and this series 
of valuable classioal hand-books was completed by 
the Dictionary of Greek and Roman Geography 
(1858-57). A useful Latin-Hnglish Dictionary was 
also produced by him, being published in 1855. 
These undertakings were foUowed by a series of 
school dictionaries of classical subjects, and by bis 
well-known school manuals Prindpia Latina and 
Initia Gneca, which embodied a new method of 
teaching these languages. Among his other editorial 
labours may be mentioned those in connection with 
his series of historical text-books, of which the his- 
to^ of Greece was from his own pen ; a complete 
edition of Gibbon’s Decline and Fall, in 8 vols.; 
and a valuable English -Latin Dictionary (1870). 
What he himself considered of most importance, 
however, was his series of theological dictionaries, 
which induded the Dictionary of the Bible, in 8 
vols. (1860-68); A Dictionary of Christian Antiqui- 
ties, in 2 vols. (1875-80); and a Dictionary of 
Chi^tian Biography, Literature, SectS) and Doc- 
trines during the First Eight Centuries, in 4 vds. 
(1877-87). In the year 1867 he became editor of 
the Quarterly Review, and this post he occupied 
until his death in October, 1898. Among the well- 
merited honours conferred upon him were the Oxford 
degree of D.C.L. ; and the Glasgow degree of LL.D.; 
while in 1892 he accepted the honour of knighthood. 

SMITH, William Robubtsom, oriental scholar 
and editor, was the son of the Free Church minister 
of Keig, Aberdeenshire, and was bom there in 
1846. He was educated at Aberdeen University, 
where he graduated in 1865, taking the hipest 
honours in more than one subject. SubsMuenuy he 
spent some time at the New College, Edinburgh, 
and continued his Grerman studies at Bonn and 
Gflttingen, where his ideas upon sdentific research 


were aoqulred. Tfaarsafter, ham 1868 to 1870 he 
acted as assistant to Professor Tait^ pro f essor of 
jdiysics In Edinboivh University. In 1870 he was 
appointed to the <£air of Hebrew and New Testa- 
ment exegesis in the Free Church College at Aber- 
deen. lus free oritioism of the Old Testament 
writings resulted in a charge of heresy, and after 
prolonged disouMion in the Free Church courts, 
during which his honesty was not more oonspicnons 
than his learning, he was removed from his professor- 
ship in 1881. From this period he became associated 
with Professor Baynes in the editorship of the En- 
cyclopedia Britannica, and when the latter died he 
sucocMed to the position of editor-in-chief. Mean- 
while he had visited Arabia in 1879-80, where he 
gained an intimate knowledge of the people and 
their language, which qualifi^ him to fill tbe posi- 
tion of lord almoner’s professor of Arabic in Cam- 
bridge University, to which he was appointed in 
1883. Subsequently he became a fellow of Christ’s 
College, and on the death of Henry Bradshaw 
in 1886 he was elected university librarian, a post 
which he exchanged in 1889 for the Adams pro- 
fessorship of Arabic. For a number of years he 
struggled bravely against the decay of his physical 
powers, but he was never quite able to accomplish 
any literary work equal to his great intellectual 
attainments. His death occurred on tbe 81st March, 
1894. Probably his most popular works are The 
Old Testament in the Jewish Church (1881), and 
the Prophets of Israel (1882). But he is best 
known to scholars as the author of Kinship and 
Marriage in Early Arabia (1885); and his first series 
of Burnett lectures. Religion of the Semites: Funda- 
mental Institutions (1889). 

I SMITH, Admibal Sib William Sidney, an emi- 
nent naval commander, was bom in Westminster 
in 1764, his father being a captain in tbe guards, 
and at thirteen years of age he entered the royal 
navy. He saw some service in the American war. 
When only sixteen he received his lieutenancy, and 
when nineteen was created post-captain. On the 
I outbreak of war between Sweden and Russia he 
entered the service of the former power as a volun- 
teer, without official consent, and performed such 
distinguished services that he was invested by Gus- 
tavus III. with the order of the Sword. Happening 
to be in the south of Europe on the surrender of 
Toulon to Lord Hood in August, 1793, he hastened 
thither and offered him his services, and in the follow- 
ing month of December on the evacuation of the city, 
was intrusted with tbe destruction of the French 
ships of war and stores that could not be removed. 
On returning to England he received the command of 
the Dicmondf for the purpose of cruising with a small 
flotilla against the French in the Channel. Here he 
was made prisoner in an attempt to cut out a vessel 
at Havre, and was detained in confinement for two 
years, but contrived to make his escape to his native 
country. He was now appointed to the command of 
the TigrCf and despatched to the Levant, where Bona- 
parte was then besieging Acre, on the coast of Syria, 
with a force of 1 0,000 men. Sir Sidney brought in two 
of his hugest ships close to the shore, landed a party 
of sailors and marines, repulsed the French on sev- 
eral occasions with heavy loss to them, and ulti- 
mately compelled Bonaparte to raise the siege of the 
town. He subsequently took an active part in the 
operations on the Egyptian coast, and received a 
severe wound in the battle of Alexandria. On his 
return to England various marks of distinotioB were 
bestowed on him, and in 1802 he entered Parlia- 
ment as member for Rochester. Upon the recom- 
mencement of hostiliUes after the short peace he 
received an appointment to the command of the Aals- 
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lope, was created m 1805 rear-admiral of the bine, 
esod in 1806, as oommander of a hwiaII equadron, 
inflicted signal injuries on the Frendi off ^e coast 
of Naples. Next he accompanied Admiral 
Duckworth to the Dardanelles, wnere he distin- 
guished himself by the destruction of a Turkish 
squadron. In 1810 he was made vice-admiral; he 
was appointed in 1812 second in command of the 
Mediterranean fleet, and till the end of the war sta- 
tioned off Toulon. A pension of £1000 a year and 
the decoration of K.C.B. were then bestowed upon 
him. He attained the rank of admiral in 1821, and 
in 1830 succeeded King William IV. as lieutenant- 
general of marines. During the last years of his 
life he resided at Paris, and there died on 26th May, 
1840. See the Life by Barrow (two vols., 1848). 

SMITHFIELD, a square in London, a little 
north of Newmte and west of Aldersgate, in which, 
until 1855, the only market in London for live 
Stock was held. It was outside the old city walls, 
and in the eleventh century was an open spot where 
the citizens delighted to promenade. Before the 
days of Tyburn, Smithfield (now called West Smith- 
field to distinguish it from East Smithfield, Tower ! 
Hill) was the place of public execution. Here Sir 
William Wallace, and Mortimer, Earl of March, suf- 
fered death; here Walworth, the mayor, stabbed 
Wat Tyler the rebel; and here Jack Straw was 
hanged. Tournaments were held on this s}>ot ; Ed- 
ward III. celebrated the deeds of Cressy and Poictiers 
by mimic feats of arms here; and here Richard II. 
gave a three days’ tournament to celebrate his mar- 
riage. A more terrible page of histoiy tells of the 
murders by way of burning which took ^lace here 
in the name of religion. Bartholomew Fair, so often 
mentioned in our literature, was held at Smithfield. 
(See Bartholomew Fair.) We find mention of a 
cattle market having been held here as far back as 
1150. The corporation had official contrtd over the 
market for above 500 years, dating from 1345. The 
nuisance occasioned to the streets of London by the 
droves of cattle and sheep that were brought here 
for sale at last became intolerable, and the trade was 
transferred to the large and complete Metropolitan 
Cattle Market, near the Caledonian IU)ad. On the 
site of the old market there has been erected a mag- 
nificent dead-meat market, 625 feet in length by 
240 in breadth, traversed by numerous avenues and 
having 200 shops for meat-dealers. Meat and poultry 
are brought direct from the countiy and from the 
Metropolitan Cattle Market by means of rails laid 
under the market, by which it is connected with the 
Metropolitan and other railways. 

SMITHSONIAN INSTITUTION, a scientific 
institute in Washington, in the United States, organ- 
ized by act of Congress in April, 1846, to carry into 
effect the provisions of the will of James Smithson, 
the founder. Smithson was the natural son of 
Hug^ first Duke of Northumberland of the third 
creation, and Elizabeth Keate, a cousin of the duke’s 
wife; was educated at Oxford, where he distinguished 
himself as a chemist, and in 1787 was elected a Fellow 
of the Royal Society. He was the friend and asso- 
ciate of Wollaston, Davy, Banks, and other great 
scientific men of the age. He never married, nor 
had he any fixed place of abode, sjMnding the most 
part of his time in traveL He died at Genoa in 
1829. He bequeathed his property (worth £120,000) 
to his nephew, with the condition that if the latter 
died without issue the property was to go to the 
United States to found at WMhington, under the 
name of the Smithsonian Institution, an establish- 
ment for the increase and diffusion of knowledge 
among men. In 1835 the nephew died chfidless, 
and in 1838 the sum of 515,169 dollars was paid over 


to the treasury of the United States. On this sum 
the treasuiy agreed to pay interest at the rate of 
6peroent perannum. In 1846 the interest amounted 
to 242,129 doll^ which sum was applied to 
erection of a suitaUe building, with apartments for 
the reception and arrangement upon a liberal scale 
of objects of natural history, Ac.; also a chemical 
laboratoiy, a librair, a gallery of art, and lecture- 
rooms. The fund nas mn very considerably aug- 
mented since, but only the interest accruing from it 
is expended. A portion of the fundf» of the institution 
is devoted to scientific researches, and the publication 
of works too expensive for nrivate enterprise. It 
receives copies of copyright Ixioks, and spends part 
of its funds in spre^ing knowledge, ^ the inter- 
chai^e of scientific and other publications between 
the United States and other countries. Its publi- 
cations include three sets, namely the Smithsonian 
Contributions to Knowledge, the Miscellaneous Col- 
lections, and the Annual Report. The first comprise 
original investimtions ana positive additions to 
knowledge in all branches of science, such investi- 
gations being usually aided by the institution. The 
Annual Reports contain a statement of the oiierations 
of the institution, and much valuable inn)nnation 
collected from various sources. The Miscellaneous 
Collections, an occasional series, comprise memoirs 
intended more e8{)ecially to further the study of 
natural history. Correspondence is kept up with 
eminent scientific men in all quarters of the globe, 
and public lectures are delivered in the rooms of the 
iiiStitution. A national zoological park, an astro- 
ph 3 r 8 ical observatory, and a bureau of ethnology have 
been founded in connection with it. The Smithsonian 
building is one of the finest in the United States. 
The Smithsonian library is now incorporated with 
that of Congress, and the mlleiy of art has also been 
removed, the institution devoting itself entirely to 
the increase and diffusion of knowledge. The insti- 
tution is governed by regents, compost of the chief- 
justice, three meml>er8 of the Senate, three of the 
House of Representatives, with six other persons 

SMOKE NUISANCE. By 38 and 39 Viet. cap. 
Iv. and other acts, all fireplaces and furnaces and 
chimneys (exclusive of the chimneys of a private 
dwelling) must be so constructed or altered so as to 
consume or bum their smoke, under a {)enalty not 
exceeding £5 nor less than £2, on a second convic- 
tion £10. Steam- vessels plying on the Thames are 
reejuired to consume or bum their smoko under like 
penalties. It is not imperative by the terms of the 
act that all the smoke shall be burned or consumed, 
and justices will dismiss the charge against iMirsons 
who can prove that, having regard to the manufacture, 
the fireplaces are so constmeted as to consume the 
smoke as far as possible, and that due care has been 
taken to prevent the emission of smoke. Constables 
may be empowered to enter factfjries or other ^hlio 
works and insjiect furnaces and steam-engines. There 
are many practical difficulties in the way of con- 
suming smoke, but experience has shown that none 
of them are of such a nature that they maynot be 
overcome by skill, care, and perseverance. ]^ey all 
merge into one common principle, that of mixing air 
with the combustible vapours and gases generated by 
the action of heat on the fuel, so that ^ virtue of a 
due supply of oxygen they may be made to bum with 
flame, and become entirely converted into incombus- 
tible and invisible vapours and gases, instead of 
being, as they now are, only partially Immed, their 
carbon being precipitated, and escaping, toother 
with the other imperfectly-consumed matters, into 
the air. See Warming and Ventilation. 

SMOLENSK, a government in Russia, bounded 
north Yjy Tver, east Moscow and Kaluga, south 
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Orrf and Osernigov, and west oy Mohilev, Vitr 
ikf and Pskov; greatest length, north to sonth. 
285 miles; central breadth, ISC^miles; area, 21,688 


, 180 miles; area, 21,688 


drainagfe by the Dwina and its affluents, but much 
mote to the Black Sea» which drains it chiefly by 
the Deeper. A small^rtion is oanied to the Cas- 
pian by the Volga, ^e oUmate, though cold, is 
clear and healthy, and the soil tolerably fertile, pro- 
ducing good crops of rye, the principal object of cul- 
ture; hemp and flax are also extensively cultivated, 
and in pakicular districts hope and tobacco. The 
pastures are excellent^ and the forests, covering a 
large extent of surface, yield excellent timber, llie 
rearing of bees forms an important object of rural 
economy, and much wax and honey are exported. 
Swine are also reared to a considerable extent. The 
chief minerals are copper, iron, and salt. Manufac- 
tures and export trade are both largely increasing. 

SMOLENSK, a town of Russia, capital of the 
d[x>ve government, on both sides of the Dnieper, 250 
miles W.8.W. of Moscow. The part on the left bank 
of the river is surrounded by a strong and lofty wall, 
flanked by towers. The part on the right bwk is 
also fortified, but the wall is only of earth. The 
interior of the town contains a large extent of open 
ground, partly occupied as gardens, and presents in 
general a very poor appearance, most of the houses 
being of wood and one story high. The only excep- 
tion is in the centre of the town, where there is a 
large and handsome square. The principal build- 
ings are three cathedrals, about twenty-five churches, 
an episcopal palace, a diocesan seminary, gymnasium, 
&C. The manufactures consist of linen, leather, 
bats, carpets, and soap ; and the trade is chiefly in 
com and hemp. Smolensk is an old town, having 
been a place of great importance in the ninth cen- 
tuiy. In 1812, after the great battle which bears its 
name, it was tidcen by the French, on their way to 
Moscow, and a great part of it burned down; a dis- 
aster from which it has only partially recovered. 
Pop. (1897), 46,899. 

SMOLLETT, Tobias Geohob, a celebrated nov- 
elist and miscellaneous writer, was bom near Renton 
in Dumbartonshire in 1721. He was first taught at 
the parish school of Dumbarton, and he afterward 
prosecuted his studies at the College of Glasgow. 
Here he contracted a fondness for the medical pro- 
fession, and was apprenticed to a suzgeon named 
Gordon. In the seventeenth year of his age he wrote 
a tragedy, called the Regicide, the sulne^ of which 
was the assassination of James I. of Scotland. In 
1740. when his apprenticeship was finished, he set 
out for London to solicit employment in the army 
or navy, and to bring his tr^^edv upon the stage. 
Although the exertions of his friends oould not 
recommend his play to the favour of Uie theatres, 
they procured for him the situation of soigeon’s 
mate to one of the ships of the line that went out 
in the unfortunate exp^tion to Carthagena in 1741 
under Admiral Vernon. Of this blundering afifair 
he ffave an account in his C!ompendium of Voyages 
and Travels (seven vols. 12mo^ 1767), as also what 
may be called a personal narrative in Roderick 
Rimdom. Disgust^ with the navy, our author 
quitted the service in the West Indies, and resided 
for some time in Jamaica, where he became ac- 
quainted with a Miss Lascelles, whom he married 
in 1747. In 1746 he returned to London, where he 
heard for the first time of the barbarities exerdsed 
by the Duke of Cumberland in Uie north Scot- 
land. This drew from, him an indignant burst at 
patriotic eloquence^ the well-known ode entitled The 


Teats at Scotland. In the asine year he published 
his Advice: a Satire, an aorimooioiis attimk upon 
several Individuals of rank and fortune; and wrote 
an oper% entitled Aloeste^ for Oovent Garden 
Theatre^ but It was neither acted nor printed. In 
1747 he published his Reproof: a Satii^ being the 
second piurt of the Advio^ continuing the same 
system m inveterate attack upon all the leading per- 
sonages of the times. In 1748 appeared his Adven- 
tures of Roderick Random, in two volumes, a work 
which brought him both fame and fortune. The 
tragedy of the Regicide, already mentioned, was 
published in 1749, and was also pofitable. He went 
to Paris in 1750, and about this time he composed 
Ids Adventures (jt Peregrine Pickle, with the Me- 
moirs of a Lady of Quality, which appeared in 1751 
in four volumes. T^ work is marked with broad 
humour and great knowledge of the world. Beal 


personages and real incidents are often described, as 
in Roderick Random; but the adventures, and fre- 
quently the language, were stained with an indelicacy 
and immorality highly reprehensible. The Memoirs 
inserted in the book were written by Lady Vane, 
who paid a luge sum to the novelist for publishing 
this record of her shame. Notwithstanding the 
great success of Roderick Random and Peregrine 
Pickle, Smollett seems to have been anxious to quit 
the profession of an author. He obtained about this 
time the degree of M.D., and announced his inten- 
tion to practise medicine by a work entitled An 
Essay on the External Use of Water (1752). In the 
practice of physic, however, he was not successful, 
and was oompelled again to have recourse to his 
pen. In 1753 he publ^ed his Adventures of Fer- 
dinand, Count Fathom, in two volumes, but it was 
neither so ably written nor so popular as its prede- 
cessors. In 1755 he brought out a new translation 
of Don Quixote, in two volumes. Soon after he was 
induced to take the chief management of the Critical 
Review, which began in 1756 under the patronage 
of the Tories, and in opposition to the Monthly 
Review, which had commenced in 1749. His ne^ 
work was the Compendium of Voyages and Travels, 
already mentioned. In 1757 he produced the Re- 
prisal, or the Tars of Old England, a comedy in two 
acts^ which proved a success. Euly in 1758 Smollett 
gave to the world his Complete History of England, 
deduced from the Descent of Julius Caesar to the 
Treaty of Aix-la-Chapelle in 1748, in four volumes. 
This work is said to have been composed and printed 
in fourteen months. For an artide in the Critimd 
Review that was decided to be libellous he was sen- 
tenced to pay a fine of £100 and suflfer three months’ 
imprisonment During his confinement he composed 
his Adventures of Sir Lancelot Greaves, which was 
published in two vols. in 1762. About this time he 


may have written part of the Histories of France^ 
Italy, and Germany for the modem part of the Uni- 
versal History; but it is doubtful if any important 


venial Histoiy ; but it is doubtful if any important 
part of these Histories was really written by him. In 
1761, 1762, and 1765 he published in five volumes, his 
Continuation of the History of England down to 1765. 
The unpopular administration of Lord Bute was na- 
turally defended by Smollett when he perceived that 
its unpopularity was in some measure owing to the 
premier being a Scotsman. For this purpose he 
established a weekly paper called the Briton, whidi 
was killed in lees than a twelvemonth by the North 
Briton, under the management of John Wilkea In 
1766, after a reddenoe of about two years on the 
Consent, he imblished his Travels through France 
and Italy; ana in 1767 his History and Adventures 
of an At^ a political romance diqdaying under 
Japanese names the different party men in Great 
Britain from 1756 to 176L He again visited Italyln 
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1770. After a short reeidenoe at Leghorn he retired 
to Monte Nnovo, a romantio situation in its vidnity. 
Here he composed his E3q>edition of Humphry 
Clinker, which is regarded as one of the best of all 
his works. This was the last effort of his pen. His 
stren^h mdually declined, and he died at his house 
near Leghorn on the 17th September, 1771. The 
humour of Smollett is of the broad, full-flavoured 
kind, not seldom degenerating into burlesque; his 
chapters ^e well marked and varied, though their 
distinguishing features are rather superficial than 
belonging to the deeper aspects of human nature; 
his style is easy, and altogether his novels are inter- 
esting and decidedly amusing, though they cannot be 
freed from the charge of occasional coarseness and 
vulgarity. Among editions of his works may be 
mentioned that of J. Moore (eight vols., 1797; re- 
issued in eight vols. by J. P. Browne, 1872), and 
that of G. Saintsbury (twelve vols., 1895). Brides 
the biographies in the above editions, those by 
Robert Chambers (1867), David Herbert (1870, 
in Selected Works), D. Hannay (1887), and O. 
Smeaton (1897) may be recommended. 

SMOLT, the name given to the young of the 
Salmon, usually at the end of its second year of life, 
and after it has passed through the *parr’ sta^. 
The smolt dress is a distinctive covering of white 
silvery scales. When the parr becomes a smolt it 
goes to the sea, and there attains in some cases a 
very great decree of growth, returning from the sea 
to its native river as the * grilse *. See Salmon. 

SMUGGLING, the offence of importing prohi- 
bited goods, or of defrauding the revenue by the 
introduction of goods into consumption, without 
3 ring the duties chargeable upon them. It may 
committed either upon the excise or the customs 
revenue, but frauds on the excise are generally less 
common than on the customs. In Great Britain 
persons who keep, harbour, or conceal smuggled 
goods, or suffer or permit it so to be done, forfeit 
treble the value, or pay the penalt}' of £100. Any 
officer duly employed for the prevention of smuggling 
may, on producing his warrant, go on board any ship 
within the limits of any port of the United Kingdom, 
and search all parts of such ship for smuggled goods; 
he may also stop and examine any cart, wagon, or 
other means of conveyance, for the purpose of ascer- 
taining if it contains any smuggled g^s; and he 
may search any person on board a vessel within the 
limits of any British port, or after they have landed. 
If he is obstructed in the execution of his duty the 
penalty is £100. Armed combinations for smuggbng 
purposes are felonies, and are severely punished, 
^is crime is mostly the result of vicious commercial 
and financial legislation. It is the fruit of either 
prohibitions of importation, or of oppressively high 
duties on goods. A prohibition against importing a 
commodity does not take away the taste for it, and 
the imposition of a high duty on any article occasions 
a universal desire to escape or evade its payment. 
Hence the rise and occupation of the smuggler. The 
risk of ^ing detected in the clandestine introduction 
of goods under any system of fiscal regulations can 
always be valued at a certain rate, and whenever 
the duties exceed this rate, smuggling is almost sure 
to take place. The prohibition of foreign silks in 
Britain previously to 1826 did not hinder their im- 
portation in large quantities. The vigilance and in- 
tegrity of the custom-house officers were no match for 
the ingenuity, daring, and bribes of the smu^lers. 
The enormous duties impo^ until 1823 on home- 
made Scotch and Irish spirits produced an extent of 
smuggling and demoralization of which it is now 
difficult to form an idea. The true way to put down 
smuggling is to make it unprofitable, and this can 


he done only by repealing prohibitions and reducing 
duties to su^ an extent wt the profits of the honest 
dealer become nearly equal to those of the smuggler. 
In Britain, smuggling is now carried on to a very 
small extent, though no doubt some foreign tobacco 
wd spirits are chmdestinely imTOrted, and some 
illicit distilling is carried on. The latter is said 
to be not uncommon in parts of Ireland, and the 
Scottish Highlands are not free from it. 

SMUT, or Dust- Brand, a disease of plants, 
especially of the cer^ grasses, due to the presenoe 
I of fungi of the families Ustilaginaceee and Tilleti- 
acee. These two families arc best regarded as 
intermediate between the lower fungi (such as those 
of the potato-disease and the salmon-disease) and 
the higher Ascomycetes and Basidiomycetes. The 
mycelium of funm of these families grows in the 
living tissues of the host and concludes its develop- 
ment with the production of chains of thiok-widled, 
dark -coloured chlamydospores, to whose appearance 
in the mass the name of the disease is due. These 
chlamydospores germinate only after they have been 
distributed. A short tube, called the promycelium, 
develops from them, and from this tube conidia (or 
sporidia) are abstricted. These conidia will bud in 
a suitable soil, producing new conidia, and these in 
turn can bud. Thus, the funl may become thoroughly 
infected, and any young plant of a suitable species is 
liable to be attacked by them. The common smut 
of wheat, oats, barley, and other grains is UtiUago 
segetum (or carhop whose conidia penetrate the tissues 
of young growing plants. If the plants reach a cer- 
tain stage unattacked by these conidia, they are safe 
from infection, for the mrasite cannot penetrate the 
hard, adult tissues. The presence of the fungus 
does not become externally apjiarent until the grain 
begins to ripen, but soon after this the dark ohlamy- 
dosporesare formed. TiUctia tritioi and alliiKl fungi 
are known as stinking-smut or bunt. Bee Bunt. 

SMYRNA (Turkish, Izmir), an ancient city and 
important seaport of Asiatic Turkey, on the west 
coast of the pashalic of Anatolia, at the head of the 
gulf of the same name (a sheltered inlet of the 
Archii^lago extending inwards for al)out 45 miles), 
having in front a bn>^ quay and artificial harbour, 
the former traversed by a tramway. The appear- 
ance of the city from the sea is extremely attractive, 
and is much heightened by the picturesque scenery 
around it, but a closer inspection dissipateB the 
illusion. The hriuses, except in the Frank or Euro- 
pean quarter, were at one time nearly all constructed 
of wo^, but they are now mostly of stone. The 
city is divided into four quarters — Frank, Turk, 
Greek, and Armenian. The bazaars are dark and 
dirty, but have a somewhat striking appearance 
from the variety and brilliancy of the colours of the 
silk, woollen, and cotton gi^ds exposed for sale. 
The public buildings include the palace of the 
governor, a large Iwrrack, a number of m^ues, 
and several Greek, Armenian, Reiman Catholic, and 
Protestant places of worship, the British consular 
chapel, two English and an American church. 
There is a British seamen’s hospital here, for which 
a new building was erected in 1897. New water- 
works were completed in 1898. Smyrna has been 
for centuries the roost important place of trade in 
the Levant. This trade has been carried on partly 
by shipping, partly by caravans from the interior, 
and latterly it has been aided by two railways hav- 
ing a length respectively of 804 and 165 miles. 
The commerce is increasing rapidly. The chief 
imports are cotton and woollen manufactured goods; 
colonial goods, mostly coffee and sugar; iron, coal, 
hardware goods, leather, timber, glaw-ware, butter 
and margarine, drugs, jute ba^ petroleum, 4kc. 
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The prineipal exports are raisins, figs, valonia, cereals, 
tobacco, gum-arabic, opium, carpets, cotton, wool, 
liquorice, olive-oiL In 1900 the exports amounted 
to £2,641,172 (in 1899, £8,782,781), and the imports 
to £1,426,480 (in 1899 £2,662,866). Britain has a 
considerable share in the trade. Smyrna has been 
frequently injured by earthq^k^ and has also suf- 
fered severely from fire. Ibe climate is variable, 
and fever (usually of a mild type) is provalent. There 
are conflicting accounts of the orig^ of this dty ; 
the most pro&ble is that which represents it as an 
JSolian colony from Cyme. About 688 B.O. it fell 
into the hands of the lonians of Colophon. This 
earliest city, called by the Greeks Old Smyrna, was 
situated on the banks of the Meles, on the north-east 
side of the HermsBan Gulf (now the Gulf of Smyrna). 
It laid claim to the honour of being the birthplace 
of Homer, and its coins bore his image. This old 
city was abandoned, and was succeeded by a new 
town on the south-east side of the gulf (the present 
site), which was said to have been built by Anti- 
gonus, and enlarged and embellished by Lysimachus, 
TOth generals of Alexander the Great. It was laid 
out with great magnificence, and adorned with several 
splendid Wldings, among which was the Homereum, 
where the poet was honoured as a god. It soon be- 
came one of the greatest and most prosperous cities 
in the world, ft was especially favoured by the 
Romans on account of the aid it lent them in the 
Syrian and Mithridatic wars. In the civil wars it 
was taken and partly destroyed by Dolabella, but it 
90on recovered. It is one of the two amongst the 
seven churches in Asia which St. John addresses 
without rebuke, and it was the scene of the labours 
md martyrdom of Polycarp. In the thirteenth cen- 
tury only the ruins of its former splendour were 
left; but after the Turks became masters of the 
Dountry it began to reviv^ and it is now the most 
flourishing city of Asia Minor. Fop. about 200,000, 
Fully half being Greeks, and the rest Turks, Jews, 
kc. 

SNAIL, the name given to various genera of 
jlasteropodous Mollusca, included in the Pulmoni- 
;erou8 or * lung-bearing ’ section of that class. Popu- 
arly snails are distinguished from * slugs’ by possess- 
ng a shell. The Snails further form typical ex- 
tmples of the section Inoperculata, or that group in 
vhich the shell is destitute of an operculum or plate 
br closing its entrance when the animal has with- 
irawn into its abode. The various genera of snails 
ure distributed throughout several families. The 
nost typical members of the snail genera belong to 
ihe family Helicidae, which includes the Land Snails 
}roper. This family is distinguished by its members 
Kissessing a well-developed shell, which is capable of 
containing the whole animal when retracted within 
ts abode. Four retractile tentacles exist, the upper 
lair being the larger and possessing eyes at their 
ips. A distinctly -developed so-call^ ‘foot’ is pre- 
ent. The aperture by means of which air is admitted 
o the lung-chamber for the purpose of breathing 
exists on the right side, under the edge of the shell. 
The mouth possesses an upper mandible of homy oon- 
istence and toothed structure, and, as in other Gas- 
eropods, there is a tongue or lingual ribbon bearing 
nany teeth. (See Mollusca.) The food is gene- 
allv of a vegetable nature, and snails are capable 
>f doing great mischief in gardens. In the snails 
be sexes are united in the same individual; but 
be copulation of two such hermaphrodite individuals 
s necessary for impregnation. The genus Hdix 
ncludes the most t^ical specieB of snails, and is 
listinguished by the oblique, transverse, or crescentic 
»pOTture of the shell, and by the elongated foot 
>eing of pointed shape posteriorly. The simils mostly 


hybemate in winter, and doee the months of their 
shells with a layer of hardened mucus, known as 
the ^^hragm. In the family Helicidse, and in 
addition to the genus ffdix itself, there are included 
several other genera — ClausUia, AehatinOt Pupot^ 
Bulimutf VUrwa and Sueeinea — with noteworthy 
species. The Ckmmon Garden Snail {ffdix aeperea) 
is the most familiar species of the typical genus; and 
equedly well known is the ff, pomaiia or E^ble 
Snail, not very common in England, but laxttely 
found in France, and cultivated there and elsewhere 
for food purposes. Among the Romans snails were 
held in high esteem as articles of food and even of 
luxury; and special parks or establishments named 
‘ Oocmearia ’ (from cochlea, a snail) were constructed 
for the purpose of fattening these molluscs. The 
practice of eating snails has never been very common 
in England, but Howard, the prison phil^thropist, 
tried to encourage it, and it is indulged in in some 
localities. Howard cultivated the ff, Varronte, the 
largest of European species. In modem Europe, as 
in many parts of France, and in Vienna, especially 
during Lent, snails are largely consumed, especially 
among the lower orders. The lazzaroni or beggars 
of Naples are exceedingly fond of a soup made from 
ff, nemoraJia. The most valued species among modem 
epicures is the //. vermiculata or Little Hermit Snail, 
found at Montpellier; and ff, aaperaa is also re- 
garded as very delicate when properly cooked, ff, 
pomatia has a wider range as an edible snail, espe- 
cially in Northern France. Its shell is globose, and 
marked with broad bands of a rusty colour. Snails 
are a favourite food of thrushes and blackbirds, 
which break the shell against a stone. 

The Pond Snails are included in quite a distinct 
family — that of the Limnseidae. In this family the 
shell IS large and thin, the lip sharp, the muzzle short 
and broad, and the eyes are placed at the base of the 
tentacles. The genera Limnaa, Physa, Ancylue, 
and PUmorbis are included in this family. Of the 
first-named genu^ with its spiral shell — its last whorl 
wide — and the triangular tentacles, Limncea atagnalis 
or the Common Water Snail is the best-known species. 
This form is found in streams and pools, and crawls 
upon the leaves and stems of aquatic plants. The 
equally common PlanorhU eomeua possesses a flat- 
tened discoidal shell, the whorls of which are coiled 
round a central axis and lie in one plane. The shell 
aperture is crescentic in shape, and the foot is round 
and short. The genus Phyaa, represented by P, caa- 
tanea and the P. hypnorum or ‘ Pouch Shell ’, has the 
spiral whorls of the shell turned to the left hand; 
the tentacles are long and slender, and the edge of 
the mantle is fringed. The so-called ‘ Apple Snails 
generally included in the Limnseids, inhabit lakes 
and rivers in various tropical parts of the world. 
But two tentacles exist; and both giUs and a lung- 
chamber are developed — hence these creatures are 
regarded as being transitionary in nature between 
the Pulmoniferous or * lung*bearing ’ and the Bran- 
chiate or *gilled ’ Gasteropoda. 

SNAKK See Serpent. 

SNAKE-BIRD. See Darter. 

SNAKE RIVER. See Lewis River. 
SNAKE-ROOT (Ariatoloehia aerpentaria), a plant 
widely diffused through the Unit^ States; but as 
it grows solitarily in woods, and has nothing con- 
spicuous in its flowers or foliage, and besides does 
not put forth its shoots till late in the season, it is 
detected with difficulty. The root is used in medi- 
cine, and is exported to Europe. The odour is 
aromatic; the taste warm, bitter, and pungent; medi- 
cinally it is stimulating, diaphoretic, and tonic. (See 
Aristolochia in Supp.). Many other plants are 
known by the same name. 



SNAKl^ST0im--4S^ 

SNAEE^TONES, small circular pieces of stone 
or other hard material used for the core of snake- 


bites. Some of the snake-stones used in India seem 
to be efficacious. Two small snake-stones (about the 
Bue of a pea) brought from that country, and said 
to ^ve cured a cobra bite, were found on exami- 
nation to be composed of some vegetable substance. 
Another, which was brought from Oeylon by Sir J. 
E. Tennent, and which was known to have effected 
a like cure, was submitted to the examination of 
Professor Faraday, who fancied it to be a piece of 
charred bone which had been filled with blood per- 
haps several times, and then carefully charred anew. 
Owing to their absorbent properties such stones, if 
applM at once, may be of some avail. 

SNAKE-WOOD, the heart- wood of the Brotimum 
AuhUtU (or Ouianeniu), a tree of northern South 
America. The oolour of the wood is red-hazel, with 
numerous black spots and marks which bear some 
resemblance to hiero^^hics, whence it is sometimes 
called UUer-tDood, The tree grows to a height of 
from 60 to 70 feet, and is about 2 or 3 feet in 
diameter. The outer wood is white and hard ; the 
heart-wood, which seldom exceeds 7 inches in thick- 
ness, when finely marked is very valuable. It is 
used in England for walking-canes, for fine veneer 
and inlaying work, and for small articles of cabinet- 
work. The name snake-wood is also given to the 
Stryehnot ecluhrina^ a native of India. It is a 
climbing plant, with small, greenish -yellow flowers ; 
fruit as la^ as an orang^ and of a yellowish colour. 
This fruit is said by Indian doctors to be a remedy 
for the bite of the cobra. 

SNAP-DRAGON. See Antirrhinum. 

SNEEK, a town of Holland, in the province of 
Friesland, on a lake of the same name, 13 miles 
8.S.W. of Leeuwarden. It is built on a low, marshy 
site, and is intersected by several canals. There 
are manufactures of linen, potteiy, leather, Aa, and 
also a trade in butter and cheese. Pop. (1893), 
11,601. 

SNEEZE- WOOD {Pteroxylon %Uile\ a large S. 
African tree of the order Sapindaceee, yielding 
timber of a beautiful yellow colour, used for various 
purposes but troublesome to work from the sneezing 
cau^ by its dust 

SNEEZING is a violent convulsive motion of the 
muscles of respiration, preceded by a deep inspira- 
tion that fiUs the lungs, then forces the air violently 
through the nose, it is usually excited by some 
irritanon affecting the lining membrane of the nose, 
which may be produced by various causes. An^ 
extraneous body Drought into contact with the pitui- 
taiy membrane will excite sneezing. But sneezing 
may be excited by stimulation of other nerves besides 
those distributed to the nostril. Thus, in certain 
inflammatory affections of the eyeball the eyelids 
are kept tightly closed, and if, in order to examine 
the inflam^ eye, the eyelids be forcibly opened, a 
violent sneeze immediately follows. This is due to 
t^ light acting as an irritant on the sensory filaments 
of the inflamed eye, and arousing a reflex action. So, 
sneezing may be a reflex action determined by irrita- 
tion in some organ remote from the nostrils. Thus, 
irritation of the lungs, stomach, and bowels, uterine 
organs, Ac., have bera mentioned as causes of sneez- 
ing. If it originates only from too great irritobility 
of the membrane of the nose, injections of tenid milk 
or water into the nostrils may cure it; otherwise, 
opiates, camphor, and other anti-spasmodics may be 
neoessaiy. Few animals — ^perhaps only the dog — 
sneeze precisely like man. The custom of blessing 
persons when they sneeze is veiy ancient and veiy 
w^ely spread. Aristotle professes ignorance of the 
origin of it This custom is mentioned various 


irs 

ancient writers. Sneezing at saorifioes was oon- 
sidered a goo d omen. 

SNI ATTN, a town of QaHoia, in Austrian Poland, 
122 miles south-east of Lemberg, in a beautiful plain 
on the left bank of the Pruth. It was formerly a 
frontier stronghold ; has a castle, a Greek United 
and an Armenian church ; extensive tanneries, and 
a considerable trade in horses and cattle. Pop. 
(1890), 10,939. 

SNIPE, the name of a genus of Wading or Gralla- 
torial Birds, belonging to the section Longirostres of 
the order, and included with the Woodcmdcs in the 
famdy Scolopacidse. The sub-family Scolopacinm is 
specially constructed to include the genera Seolo^ax 
and Oallinagot the first of which contains the vanous 
species of Woc^cocks. This sub-family is reoogniied 
by the straight but flattened bills of its induded 
members, by the bending downwards of the tip of 
the upper mandible, which overhangs the lower 
mandible, and by the elevated, short, hinder toe, 
which, however, touches the ground in walking. 
To the genus Oallinago belong the various spedes 
of snipes. This genus is distinguished by the oval 
form of the nostnls, by the wings having their first 
and second quills longest, by the thigh being desti- 
tute of feathers above the Imee, and by the claw of 
the hind toe being very long and curved. The 
Common Snipe {Oallinago pallinula) occurs very 
generally throughout Britain, inhabiting marshy 
districts and fens. This bird exhibits a genend 
colour of brown, which is of dark hue on the top of 
the head, with a lighter streak marking the centre. 
The cheeks are of Tight-brovm colour, a dark band, 
surmounted by a lighter streak, passing from the 
base of the bill to toe eye. The back is coloured 
with various shades of brown, and four lines of buff 
mark the upper surface. The wings are black, 
several of the wing-feathers having white tips. The 
breast is brownish, with darker markings, the belly 
white, and the flanks are gray ish, marked with black. 
The averse length of the Common Snipe is about 10 
inches. The nest is slightly construct^ and placed 
on the ground, usually under the shelter of a tuft 
of grass or small furze bush. The eggs, numbering 
four, are coloured olive-white, spott^ with brown. 
The food consists of worms, snails, insects, woodlice, 
and other Invertebrata. When pursued the snipe has 
the habit of running in a zigzag fashion, and of thus 
rendering it very difficult to take a steady aim. 
When in flight these birds make a peculiar * drum- 
ming* noise with their wings. (See Ornithology, 
PI. V., fig. 13.) The Great Snipe {0. major) is by 
no means so common in England as the preceding 
species. The average length of the Great Snipe 
is about 12 inches. Its plumage is marked with 
brown, as in the Common Snipe; but it possesses 
cheeks of a paler hue, whilst tne markings on the 
breast and flanks are deeper in colour than in the 
latter. The line extending from the base of the 
bill to the eye is also very dark in oolour. This 
bird feeds chiefly on insect larvss of various kinds, 
and inhabits swampy places and heaths. The tail 
is fan-like in shape in flight; and by this peculi- 
arity it m^ also he distinguished from the common 
Bpmes. l^e Jack Snipe {0, media) is found in 
Britain chiefly in winter. It does not possess any 
pale-brown streak on the top of the head. When 
pursued it generally keeps on the ground; and it has 
oeen known to be taken by hand before the pointer’s 
nose. The Brown or Red Breasted Snipe {0, grieea) 
is an American species, possessing a bre^t of t^dish 
hue, and a white streak extending from the base of 
the beak to the eye. It rarely occurs in England. 
Sabine’s Snipe {O, Sabinii) and Brehm’s Snipe (0. 
Brthmii) are alro rare British visitors. The former 
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liM no whilt maridaigi oo tti plmnage. (Bee eleo 
WOODOOOK.) The name of See Snipe ie aometimei 
given to the Dunlin (Ttinga evnduiU whilet the 
tkumm Summer Snipe if a p plied to the Common 
Sandpiper (which aee). 

SNOW. Snow-flfkee are fawemMagee of minute 
oiTitda of ioe; th^ are probably formed when the 
temperature in a region oontaimng a oonaideraUe 
quantity of aqueoua vMxmr ia lowered quickly below 
toe freezing-point If the change of temperatnre 
ooonra alow^, fine hail may be formed. In the Arctic 
regiona the atmoaphere ia often full of minute onratala 
of ioe which give riae to haloea and parhelia. When 
a piece of glaae or a piece of dry ioe ii pounded it 
beoomea wmte, on account of the lioht reflected from 
the many aurfaoea of the little pfecea; and in the 
fame way the whiteneaa of anow ia due to reflectiona 
from the minute oryatala of which it ia compoaedL 

Red enow and green anow occur in regk^ where 
the anpw ia toleraldy permanent; the r^ or green 
oolonr ia due to the preaence of minute plant organ- 
iama» Protococeua nivaliat a apedea of Alga. I 

Specimens of snow-cryatala, as delineated by Dr. 
Nettie of Middleburg, are given in the accompany- ! 
ing plate. Dr. Scoresl^, vmo in his account of the 
Arotic Kedona haa collected no leaa than ninety-aix 
varietiea of anow aa the reault of hia own obeervationa, 
haa arranged them under five aeparate daaaea, of which 
the three leading fonna are, the lamellar, the pyra- 
midal, and the apicular. The firat of these ia sub- 
divide into the atellifonn, the most common of all, 
having aiz points radiatixig from a common centre^ 
with paralld collateral rtunifications in the same 
plane; the hexagonal, of which representationa are 
given in figs. 10 and 11; the aggregate hexagonal, 
Bhown in figs. 12 and 18; and the hexagonal, com- 
bined with radii or spines and projecting angles, 
apedmens of which are afforded in fi^ 14 and 15. 
Examples of the pyramidal form are exhibited in 
figs. 16 and 17, and of the apicular, where one or 
both of the extremities are attached to the centre of 
a lamellar crystal, in figs. 18-20. 

SNOW, a vessel equipped with two masts resem- 
bling the main and fore masts of a ship, and a third 
smail mast, just abaft the main-mast, carrying a sail 
nearly rimilar to a ship's mizzen. llie foot of this 
mast is fixed in a block of wood, or khid of step^ 
upon the deck, and the head is attached to the after- 
part of the main-top. 

^OWBALL-TREE, or Guxlder-bosb (Ft&ur- 
num opulua — ^natural order, Caprifoliaoese). In the 
wild stote the flowers of this shrub are disposed in 
terminal corymbs, and the outer ones are much 
larger than the others. They are succeeded by smi^ 
red globular berries, of a msagreeable flavour. A 
variety which is cultivated in the gardens has all 
the flowers hum which gives to the corymbs the 
appearance of white balls, and is a highly 

ornamental plant These flowers are mostly banmi. 
The Guelder-rose is found wild in most parts of 
Europe; and the variety above mentioned is of easy 
culture . 

SNOWBEKET (Sgmphoriearpua racemoaua, nat- 
ural order Gaprifoliao^), a North American plants 
commonly cultivated in shrubberies and lawns in 
this country. The flowers are produced in a loose 
and somewhat leafy spike at the end of the branches; 
the corolla is bearded inside; the leaves are ovate; 
and the berries are large and bright white, ripening 
in autumn. The species of this genus are readily 
Increased by cutting planted in autunm or spring, 
or by suckers. 

SNOW-BUNTING, Lapland Buntino, or 
Snow-plbok (Pleotrophanea nivalta)^ a genus of 
PsmIisxs or Tnsessoiisi Blrd% belonging to the sn^ 


iaiidlT of the Smbssfafius or Buntiii 
Intimlsiiidliidadintho famfly Er^{fllU^ 
Conirostral Forohing Birds, the gmm PZsdfUs- 
phanea po ssesses a short blD, whiw appaan to 
advance on the losehead. lire wings nave the 
second and third quills longest; and the daw of 
the hinder toe is m straight oonfonnation. This 
bird in some diitricts also receives the names of 
White Lark, Pied Findi, and Mountain Bunting. 
It is common in the northern regions of both henn- 
spheres, and vidts Britain in flocks during the winter, 
saving earlier or later according to the severity of 
the season. Some of these birds remain and breed 
in the extreme north of Scotland, but the majoiity 
prefer more northern regions. They haunt the o|^ 
treeless wilds, and place their nests on the ground or 
in the crevice of a rode. The eggs number five^ and 
are of white colour, spotted withbrown. Thdr long 
hind daws serve to oistingnidi them from the true 
buntings, dving them a certain shnilarity to the 
larks, whi(m they also resemble in running swiftly 
and in never perching. They are brought by the 
north-east win^ to this country, and on their amval 
are lean and exhausted; but they soon become fat 
In winter the plumage of the nude is of a pure white 
colour, with the exception of the dark brown back 
and part of the wings; but in some cases a pure white 
constituteB the totd plumage. The summer dress 
exhibits a tawny brown hue, spotted with white, the 
back being of a black oolonr. The average length is 
about 7 inches. The males are said by Mudie to be 
most sensitive to heat and the females to cold. In 
America Wilson says that it appears in the Northern 
States in December. The song is sweet, but of faint 
character; but when alarmed these birds utter scream- 
ing sounds. The Laplanders account the flesh of 
these birds a great deUoaoy; and in Greenland they 
are caught and dried in great numbers. The food 
consists of seeds of various kinds. 

It must be also noted that the name Snow Bird 
is also given to the FringtUa hyemaUa of America, 
which attains an average length of about 6 inches, 
the male bird being coloured brown on the upper 
part^ head, and n^k, and a snowy white on the 
breast and belly. These birds have a very wide 
range of habUtU in the New World, and migrate 
normwards in spring. In winter they become very 
tame and domeraoated. They appear to be of gre- 
garious habiti^ feeding and builenng their nests In 
small flocks. 

SNOWDON, a mountain range in North Wales, 
stretching N.N.B. to 8.B.W. across Carnarvonshire, 
from the mouth of the Conway to Tremadoc, near 
the northern extremity of Cardigan Bay; length, 
about 24 miles; average breadth, 6 miles. It attains 
its greatest height in Snowdon proper, whose loftiest 
summit — Wyddvi^ 8560 feet — is the culminating 
point of South Britain. The descent of the range is 
l^entle on the east, and predpitcus on the west; and 
Its nucleus, composed of primitive rocks, is flanked 
by beds of slate and limestone. An electric railway 
to the summ it was completed in 1895. 

SNOWDROP (Oalaathtu), a genus of plants 
belonging to the natural order Amaryllidaces B . The 
perianth is six-parted, the three outer segments 
spreading, the three inner short, erect, and notched 
at the summit. The Common Snowdrop ((?. nivalia) 
has white drooping flowers, with the inner segments 
menish. It is a native chiefly of the South of 
Eun^ and has probably been introduced as a gar- 
den flower into Great ratain. It now grows wild 
in thickets and pastures^ and blossoms in February 
and March. 

SNOW-LINE, the line on a mountain's side above 
which snow is peipetuaL On looking at snow-capped 


Conirostral Perching Birds. The gsous PUctit^ 
phanea po ssesses a short blD, whiw appears to 
advance on the forehead, llie wings nave Ibe 
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■Muntoini from » diftanoe^ in the month of October, 
the mow will be aeen to terminate in e tolerably 
regular (as to elevation) edge, which may be taken 
as the mow>line. Owing to the shape of the monn- 
tains frinm and long stroaks appear below this line, 
and glacis may be seen very far below it The 
mow-line may be higher on one side of a mountain 
than the other; a great variety of drcumstanoes 
affect it; it will probably be lower on a part having 
a northern aspect than where the aspect is southern. 
As might be expected, the snow-line is high on moun- 
tains near the ecmator. Appended is a table from 
Buchan's Handy Book on Meteorology, giving various 
snow-lines:— > 


PX.ACB. 

laititud*. 

in Ftttit. 

Bpitzbergen, 

! 78* M. 

0 

Sulitelnia, Swtiden 

67* a" 

8.835 

6,249 

3,510 

7,084 

8,885 

KuDtoliHtka 

69* .SO^ 

Uualiuhka. 

56* 30' 

Altai, ‘ 

i WY 

Alp«, 

1 46* 

Cauoaziu. 

48* 

11.008 

8,950 

12,467 

19.500 

15.500 
14,005 

Pyron©o« 

' 42* 45' 

Rbckj Mountains, 

43* 

North Hi mala va, 

29* 

South Ilimalava,' 

28* 

i.r 

Abyaiiniaii M«iuntaina, 

Puraco (Colombia), 

2*34' 

15,381 

15,820 

17,717 

NevadoH of Quito, 

Aroquipa, Btdivia, 

0* 

111" a. 

Paachata, Ilolivia, 

18* 

20,079 

14.718 

Portillo, Chili, 

3;{" 

Cordiileraa, Chili, 

42* 30' 

6,010 

8,707 

Strait of Magellan 

63* 30' 
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SNOW-SHOES, a kind of shoe worn by the North 
American Indians, Laplanders, and other residents 
of high northern territories. They are light maple 
frames of elliptical 8ha|>e, rounded off in front, and 
terminating in a long (>oiut behind, 3 to 4 feet in 
length, and from 1 f(K)t to 1 4 foot broad across the 
middle. The central [xirtion included within the 
curved outer frame is filled in with a stiff not- work 
of deer's hide or beaver's or moose’s skin cut into 
thongs. A cross piece of wood in front serves as 
a support for the ball of the foot, which is fas- 
tened to the shoe by thongs brought up round it. 
The feet of the person using the shoes are encased 
in moccasins of buckskin, sufficiently wide to admit 
three or four thicknesses of blanketing, which is 
not only used for keeping the feet warm, but also to 
prevent the toes from ^ing chafed by the thongs 
which are passed over them. In walking with them 
the foot is necessarily thrown outward with a swing- 
ing motion, which it takes some practice to ac<|uire. 
They are especially useful upon the light crust that 
often covers the deep snows of the no^em regions, 
and shod with them the hunter emily overtakes the 
deer and moose, whose p<iinted feet sink through the 
mow and prevent the animal from running. Highly 
ornamented snow-shoes are made by the young 
women of Labra^lor and given to their lovers as a 
present llie shoes worn by the females are not so 
large, and are of a different shape. 

SNTJFF- a powder prepared from tobacco for the 
pmpOM of being iuhal^ into the nose as a stimulant, 
llie finer kinds of muff are made of the soft portions 
of the best kinds of manufactured leaf tobacco, sepa- 
rated from the damaged portion; but the ordinury 
snuffs of oonuneroe are mostly prepar^ from the 
coarser and damaged portions, the mid-ribs, stems, 
or stalky parts that remain after the manufacture 
of cnt tobacco^ the dust or powder sifted from the 
bales, and the fragments that are unfit for other pur- 
p oees. The toba^ is well dried previous to giv- 
ing, and this la carried aometbaea ao far as to give 
to the muff the peenliar flavour of the kioA-iSied 
Vou XUL 


mnffa. The grincttiig is done on the large scale by 
mills of different sorts, and on the small scale by a 
kind of pestle and mortar. During the operation the 
material is frequently sifted, that it may not be 
reduced to too fine a powder, and is several times 
slightly moistened with rose or orange water. In 
pre(>ariQg the dry muffs no moisture is added. The 
scent, or other like matters, are then added, and 
after thorough admixture the muff is ready to be 
packed in kegs, jars, or canisters for the market. 
The moist kinds of snuff are often adulterated with 
ammonia, hellebore, pearl-ash, for the purposes of 
keeping them damp and increasing their punTOnoy. 
The dry muffs, su^ as the Scotch and Welm, are 
commonly adulterated with quicklime, which causes 
their biting and desiccating effect. Snuffs are scented 
with musk, essences or oUs of bergamot, cloves, la- 
vender, otto of roses, orange flowers, jasmins^ rose- 
leaves, Ac. See Tobacco. 

SNYDERS, Snetders, or Skyers, Frans, an 
eminent painter of the Flemish school, bom at Ant 
wer|) in 1579, studied the rudiments of his art under 
Breughel and Van Bablen, after which be is said 
have travelled through a great part of Italy; but this 
is denied by some writers. On nis return to Flanders 
he l)ecame attached to the household of the Archduke 
Albert, and finally took up his abode at Brussels. 
Snyders, who is considered never to have been sur- 
passed in his delineation of beasts, fish, fruit, hunt- 
ing-parties, Ac., was accustomed to work in concert 
with Rubens and Jordaens; and some of the most 
valuable paintings of that BcluKtl are their joint pro- 
duction. Many of his choice pieces are to be found 
in the collections at Munich, Vienna, and Dresden, 
in tlie Kscurial, in the Louvre, and in some private 
English collections. His death took place in 1657. 

SOAP. The cleansing pru|>erties of the substance 
produced by heating together natural fats and caustic 
alkalies have been known fora very long time; never- 
theless the manufacture of soap u(>on the large scale 
dates only from about the year 1823, iu which year 
Chevreul published his famous researches upon the 
animal fate. This work of Ohevreiil is one among 
many instancesof the incalculable benefits Ixistowedon 
commerce by pure science, llie natural fats — palm!- 
tine, stearine, oleine, Ac. — are acid ethers of glycerine. 
Glycerine is an alcohol containing three atoms 

replaceable hydrogen, its formula is I’O*; in 

the fats these three hydrogen atoms are replaced by 
the radicles of various acids, ohieffy of palmitic^ 
stearic, margaric, and oleic acid, and we thus obtain 
the fats jtalmitiMf represented by the formula 

'**“"•’**• (cS£b).;0*5 

(c^iub), 

fats be heated with caustic alkalies they are decom* 
pjsed, a union taking place between the particular 
acid, the radicle of which exists iu the fat, and the 
alkali metal, while glycerine is at the same time 
produced; thus with stearine and caustic potash the 
reaction may be thus formulated — 

(cJhIo).} O. + »KH0 * + 8 C>*H»0|o. 

01ye«rlji«. PotaMliiiu StMnls. 

The salt of the fatty add so produced (in this instance 
potassium stearate) is called a soap. Soaps, therefore^ 
may generally be defined as the metallic salts of the 
higher fatty adds; the process whereby these salts 
are product from the natural fats is c^ed sopoiM- 
^catum. Although we thus include under the 
soap €dl the meti^c salts of the bi^er fatty adda^ 
yet in ordinary language the name is limited to thf 
sodium and potassium Mdts of these adds. 

869 
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Soaps are sometimes prodaoed by treating oils 
with oanstio alkalies; these oils of^ contain the 
higher fatty acids in the free state; they are there- 
fore more easily saponified than the fats. 

The essential parts of a soap are then (1) the alkaline 
metal and (2) the fatty acid which it contains; upon 
these two the quality of the soap depends. The pro- 
oesses by which soaps are produced may be divided 
into two classes — (1) saponification of fats (that is, 
of add ethers of glycerine), and (2) saponification of 
oily bodies containing free fatty adds. We shall, 
in the first instance, briefly describe the general pro- 
cesses used in the manufacture of soaps, and then 
glance at the properties of different kin^ of soap. 

The materials employed in the manufacture of 
soap are tallow, palm-oil, cocoa-nut oil, resin, oleic 
ad4 whale-oil, seal-oil, linseed-oil, &c., and caustic 
ley. The fats or oils are obtained partly from ani- 
mials and partly from vegetables; the caustic ley is 
prepared by mixing together wood ashes (carbonate 
of potash) and lime, and lixiviating the mass with 
water, when a double decomposition takes place, 
resulting in the production of caustic potash and 
carbonate of lime. The ley is generally prepared of 
three different strengths, the strongest containing 
about 20 per cent, and the weakest 2 or 8 per cent, 
of alkali. A soda ley is also prepared by similarly 
treating carbonate of soda with lime. The soap-pan 
is of a somewhat conical shape; it is constructed 
of wrought -iron plates, rivetted together, and is 
generally furnished with a pipe through which steam 
Is carried into the interior. The tallow or oil having 
been put into the pan, weak ley is added — potash ley 
if soft soap, soda ley if hard soap is to be made— 
and steam is blown in until a perfect emulsion is 

C roduced between the fat and the alkali; stronger 
)y is now added, and the injection of steam con- 
tinued so as to insure active ebullition; from time to 
time further quantities of fat or oil and of ley are 
added until the pan is nearly fuU, care being taken that 
after the last addition no free alkali exists in the mix- 
ture. A quantity of common salt is now added, where- 
by the soap, which is insoluble in a solution of salt, is 
separated from the aqueous liquid in the pan. l^e 
soap floats on the surface in a granulated state ; and the 
liquid underneath, which contains the glycerine pro- 
duced in the reaction, is drawn off. The crude soap is 
now mixed with a further quantity of ley, the mixture 
again heated to boiling, and after some time common 
B^t is again added. A soap is thus produced, having 
a decidedly alkaline reaction ; it is removed from the 
pans, transferred to the cooling-frames, where it 
solidifies, and is then cut into bars or cakes and sent 
into the market. This process is modified in different 
particulars according to the nature of the materials 
used and the kind of soap which it is desired to pro- 
duce. Thus by using cocoa-nut oil, and saponifying 
with very strong pure soda ley, a soap is produced 
W'hich can take up a much larger quantity of water 
than ordinary soap and yet remain hard, and which 
is soluble in dilute solutions of common salt This 
soap may therefore be used for washing in salt-water; 
it is known as marine 8oap. Cocoa-nut oil added to 
tallow before saponification enables a soap to be pro- 
duced which can take up a large quantity of water. 
Palm-oil produces a soap which, on account of its 
containing a portion of we colouring matter of the 
oil, is generally of a more or less deep yellow colour. 
Resin, on account of its containing free fatty adds, 
is very easily saponified; but the soap thus produced 
takes up water so readily as to be unfit for use; but 
by mixing resin with tallow and saponifying an excel- 
lent and very firm soap may be produced. 

The effect of the ley upon the soap Is very striking. 
Soda ley produces a hard, compact soap^ while the 


soap produced hy potadi ley Is soft and JeUy-lika 
Soft-soap is ^orally prepared from whale-oiL seal- 
oil, lins^-c^ and ta^w. Weak ley is added at 
first, and a moderate heat Is applied until a semi- 
fluid, sticky mass is obtained, when stronger ley is 
added, and the heating continued until a drop of the 
soap allowed to fall upon a glass plate remains dear 
upon cooling. The heat is now increased, and part 
of the water driven off, until the soap has attained 
a semi-solid condition; sdt cannot be added to sepa- 
rate the soap, because it would then be converted 
into hard soda soap. The semi-solid mass is removed 
from the pans and packed in casks. 

SilicaAed soaps are produced by mixing silicate 
of sodium (soluble glara) with ordinary soap; these 
soaps are cheaply pi^uced, and have very consider- 
able detergent power. 

Toilet soaps are produced by perfuming the best 
ordinary cu^ soap with essential oils, or sometimes 
by saponifying lard, beef-marrow, or oil of sweet- 
almonds with caustic soda ley, in the cold, and per- 
fuming the products. 

Lighl or Jlotant soap is produced by agitating a 
solution of soap, to which one-fifth or one-sixth 
of water has l^n added, until the lather has risen 
to a considerable height, and then transferring it to 
a mould. 

Transparent soap is prepared by drying ordinary 
soap, dissolving it in alcohol, allowing ^e solution to 
remain at rest so long as any impurities are preci- 
pitated, decanting off £e alcoholic liquid, and evapo- 
rating it until it is of such a consistency as to solidify 
when cooled in metallic moulds. 

Mottled soaps are produced by mixing mineral col- 
ouring matter with the soap during a certain stage 
of the hardening. 

The amount of fatty acids in soap varies from 60 
to 70 per cent.; of water, from 20 to 30 per cent.; 
and the proportion of alkt^ne bases, from 8 to 9 per 
cent, l^ese numbers may be taken as a standard 
from which pure soaps should not veiy greatly differ. 

SOAP-BERRY, the name applied to the fruit of 
several species of the genus Sapindus (natural order 
Sapindac^) from their containing a saponaceous 
principle, so that when mixed with water they pro- 
duce an abundant lather. These plants also yield 
a narcotico-acrid principle. The fruit is globular, 
as large as a cherry, mclosing a nut of a shining 
black colour when ripe. The pulp serves as a sub- 
stitute for soap in washing linen, but is very apt to 
bum and destroy it if used too frequently. The 
nuts are very hard, black, and finely polished, and 
are used for beads. Formerly they were imported 
into Eiirope for waistcoat buttons, and were some- 
times tipp^ with silver or other metals. They were 
very durable, as they do not wear, and seldom break. 
The whole plant, especially the seed-vessel, being 
pounded and steeped in ponds or rivulets, is observed 
to intoxicate and kill the fish. The wo^ is white, 
and full of a gum, in odour and taste resembling 
copaL The flowers are disposed in terminal and 
branching panicles, and the berries are pendulous. 

SOAP-STONE, a species of steatite. The name 
is derived from its colour, and from the pecuHat 
unctuous sensation which is experienced when the 
mineral is rubbed between the himds. See Steaihx. 

SOAP- WORT (Saponaria), a genus of plants of 
the natural order Caryophyllac^; so called because 
the bruised leaves pr^uoe a lather like soap when 
agitated in the water. It has a fi-toothed calyx, 
naked at the base, 5 undivided long-dawed petals 
10 stamens and 2 styleaand a caiwule opening at 
the top by 4 valves, o. Calabrica has numerous 
small pink flowers; it is one of the most elegant 
flowers in our ga^ens, and Is well adapted lot 
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«dgfaigi and rock-work. Common ao^-wort {S, 
tf/Mnalii) la a native of many ]>arts of Europe, and 
ia found on wayaidea, river-l^ks, and thicketa; in 
Britain it la found in alluvial meadowa and under 
iiedgea. Both the root and the leavee contain aaponin, 
and are therefore frequently used for waahing. Hie 
flowera are either aingle or double, and of a roae or 
pink colour; the double variety is esteemed as an 
ornament to the flower border, but should be planted 
in pota, as its roots have a tendency to spread under- 
ground like those of conch. The roots have medicinal 
properties, being aperient, resolvent, and alterative. 

^BIESKI, John. See John III. (Sobiiski). 

80BRA0N, a village on the left bank of the 
Satlej, 50 miles s.s.E. of Lahore, is noted as the 
scene of a great battle on 10th February, 1846, 
between the Sikhs, numbering 80,000 men, and the 
British forces, 15,000 strong, under I^rd Gough, in 
which the entrenchments of the former were forced, 
and they themselves driven across the river with 
immense slaughter. In consequence of this victory 
the left bank of the river was cleared of the Sikh 
army, and the British crossed the Satlej and entered 
the Fan jab. 

SOCAGE, or Sore age, in its most extensive signi- 
fication, seems to denote a tenure by any certain and 
determinate service. And thus old writers constantly 
put it in opposition to tenure by knight service, which 
was uncertain. It is of two sorts — free socage, where 
the services are not only certain but honourable, and 
villein socage, where the services, though certain, are 
of a baser nature. Socage tenures are unknown in 
Scotland, and are supposed never to have existed 
there. 

SOCCATOO. See Sackatoo. 

SOCIAL INSECTS, the name applied generally 
to the species of Bees, Wasjis, Hornets, Ants, White 
Ante or Termites, kc., which live in communities, 
and evince in the order of their life a close and decep- 
tive analogy to societies of mankind. If, however, 
we compare the automatic actions of the Social In- 
sects with those of the higher Vertebrate, we see at 
once that the higher specialization of the nervous 
system in the latter endows it with that appreciative 
intdligenee which ia entirely wanting in the insect; 
whilst to this intelligence we may ^d the no less 
distinctive condition of the power of volition or will 
seen in the Vertebrate. Impressions made by the 
surrounding circumstances of its life u}»on the nerve- 
centres of the insect impel it to execute certain 
actions determined wholly by the degree or kind of 
the impressiona Such impressions thus lead the 
being to perform what are accordingly termed sen- 
9ori-motor acts, and these most nearly approach in 
character to movements of an automatic kind. Where 
the relation between the surroundings or impressions 
and the acts they determine is of a fixed and stable 
kind, and where such acts are repeated through in- 
heritance and descent amongst communities of ani- 
mals, we have constituted that remarkable develop- 
ment of instinct seen in the social insects. The 
actions of these latter, however intelligent they may 
appear^ thus consist of sensori’fnotor movements 
alone. Neither reason nor intelligence participate 
in their exe<mtion. The same scries of actions and 
labours is undertaken by generation after mneration 
of these insects, without training and without the 
educative power known as experieneCf which operates 
in the case of higher animals. 

SOCIALISM, the name applied to various theo- 
ries of social organization having for their common 
aim t^ abolition of that individual action on which 
modem societies depend and the substitution of a 
tegnlated system of co-operative action. The word 
originated among the English oom- 


mnnist% and was asramed by them to designate thefar 
own doctrine, is now employed in a larger senses not 
necessarily implying communism, or the entire aboli- 
tion of private property (see CoMMUNreM), bat 
plied to any system which requires that the land aM 
the instruments of production should be the p rope rty , 
not of individuals, but of communities, or associations^ 
or of the government. Forecasts of later sodalistlo 
developments are to be found in Plato’s Bepnblic^ 
More’s Utopia, Harrington’s Oceana, and other simi- 
lar works; but the movement as a practical one may 
be traced to the eighteenth century, and the forces 
which operated to bring about the French revolutioii. 
To the earlier jmrt of the nineteenth century belong 
the important echemea and experiments of St. Simon, 
Fourier, Owen, Louis Blanc, and Proudhon (see 
articles under these names), but the forms of social- 
ism which they advocated have been to some extent 
superseded by the influence of later German writers. 
Of these Frederick Lassalle (1825-64) was one of the 
earlier, as he certainly was one of the moat striking 
and romantic figures; and his statement that the 
day of the fourth estate hod dawned, when the estate 
of the workmen should supnlant that of the bourgeois, 
has lietm in some sense the watchword of German 
socialists. A second prominent name ia that 
Karl Marx, who.m‘ work. Das Capital (1867), became 
the text'lKMik of aoirialiam, and who, like Lassalle, 
looktni for the achievement of his ends by revolution 
rather than by reformation along the slower linos of 
<ro- operation advocated by Schulze Delitzsch and 
Rodliertus. ITnder the gnidanct* of the annual social- 
ist congress, an active propaganda has been main- 
tained in Germany with almost startling sucoees. 
Niimliers of socialist newspapers and organizations 
sprangup.and numerous socialists were returned to the 
German parliament; and though stringent repressive 
measures have been enforced, the socialistio element 
has become an appreciable power in the state. In 
England also the socialist body has steadily grown 
under the leadership of William Morris, Hyndman, 
and others. The change has operated not amongst 
workmen and eccentric philanthropists merely, bot 
has received the cautious sanction of many econo- 
mists. Mill went far in this direction, boliUng that 
a socialistic organization will in a possibly remote 
future supersede the capitalistic rerime; and the 
younger schools of German and English economists 
have shown themselves in sympathy with it as at 
least a high speculative ideal. 

The objection ordinarily made to the socialist as- 
tern that each person would be incessantly oocupMd 
in evading his fair share of the work points nndonbt- 
edly to a difliculty, which may however not prove in- 
superable. Those who urge this objection forget to 
bow great an extent the same difficulty exists under 
the system on which nine-tenths of the business of 
society is now conducted The objection implies that 
honest and efficient labour is only to be had from 
those who are themselves Individually to reap the 
benefits of their own exertions. But it should be 
remembered that only a very small part of all the 
labour performed in this country, from the lowest 
paid to the highest, is done by persons working for 
their own benefit. A factory op^tive has less per- 
sonal interest in his work than a member of a social- 
ist association, since be U not, like the latter, work- 
ing for a partnership of which be is a membw; and 
it must be remembered that in a socialist farm or 
workshop each labourer wonld be under the eye, not 
of one master, but of the whole community. In the 
extreme case of the obstinate shirking m the doe 
share of work the community would have the aame 
resouroee which society now has for compelling oon- 
f ormity to the neoesmiy conditions of the amodafeioii. 
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It ii» moreover, an admitted oondition of the socialist 
scheme that all shall be educated, and, this being 
•apposed, the duties of the members of the associa- 
tion would doubtless be as diligently performed as 
those of the generality of salaried officers in the 
middle or higher classes. Mankind too are capable 
of a far higher amount of public spirit than the 
present age is accustomed to suppose possible. 
Histoiy bears witness to the success with which large 
l)odies of men may be trained to feel the public 
interest their own ; and no soil could be more favour- 
able to the growth of such a feeling than a socialist 
association, since all the ambition and the bodily and 
mental activity which are now exerted in the pursuit 
of separate personal interests would require another 
sphere of employment, and would natursdly find it in 
the pursuit of the general good of the community. 

It has also been objected that the practical effect 
of successful socialism would be to encourage an in- 
crease of population sufficient to swallow up all its 
theoretical increase of production, and to result in 
speedy poverty and starvation. But this is not a 
strong objection. Any augmentation of numbers 
which diminished the comfort or increased the toil 
of the community would then cause (which now it 
does not) immediate and unmistakable Inconvenience 
to every individual in the association — inconvenience 
which could not then be imputed to the greed of em- 
ployers or the unjust privileges of the higher classes, 
in such altered circumstances opinion could not fail 


to reprobate, and if reprobation did not suffice, to 
repress by penalties of some description this or any 
other culpable self-indulgence at the expense of the 
community. 

By far the greatest difficulty is that of fairly ap- 
portioning the labour of the community among its 
members. Who is to judge how much cotton spin- 
ning, or distributing goods from the stores, or brick- 
laying is equal to so much ploughing ? To the poet, 
the historian, and the man of science, books and the 
appliances of study are as much necessaries as meat 
and drink are to the labourer. The same quantity 
of work too is an unequal burden on the weak and 
the strong, the dull and the intelligent. How then, 
when talents and wants are so widely different, are 
they to be applied and rewarded justly 1 

It cannot he denied that the general result of a 
historical survey of socialist systems and the various 
attempts to carry them into practice will be a con- 
viction of failure, relieved only by partial successes. 
The greater part of this failure is certainly to be 
attributed to the present imperfect state of moral 
and intellectual cultivation and to the want of prac- 
tical knowledge on the part of the leaders of the 
movement It would perhaps be rash to pronounce 
the best of the systems incapable of success or un- 
fitted to realize a great part of the hopes founded on 
them by their partisans. Meanwhile socialism has 
done good service by calling attention to the defects 
of our boasted civilization, and thus has led to a study 
of the means by which to remedy them. Although 
Hooiajists have never yet succeeded in overturning 
the reign of individualism they have usefully shown 
that combination is capable of many things to which 
isolated action could never attain. See Blanc’s 
L’Organisation du Travail; Marx’s Daa Capital; 
^liaffle’a Quintessence of Socialism, and Impossibil- 
ity of Social Democracy ; Hyndman’s Historic Basis 
of Socialism in England and Economics of Socialism; 
Rae's Contemporary Socialism; Kirkup’s Inquiry 
into Socialism, and History of Socialism ; W. 
Graham’s Socialism, New and Old; S. Webb’s So- 
cialism in England; Engel’s Socialism, Utopian and 
Scientific; Fabian Essa^; Flint’s Socialism; Na- 
quet’s Col]ecti\dsm and Socialism; &o. 


SOCIAL SCIENCE ASSOCIATION. SeeNA- 

TIOKAL AbSOOIATIOIT FOR THE PROMOTIOR OF SOOIAL 
SOTENOE. 

SOCIETY ISLANDS, in some respects the prin- 
cipal group of the South Pacific, between lat. 16* IP 
and 17® 53' 8., and Ion. 148® and 165° w.; and between 
the Low Islands, which almost join them on the east, 
and the Friendly Islands, situated at a greater dis- 
tance on the west. The group consists of the prin- 
cipal island of Tahiti or Otaheite, which is about 
32 miles long north-west to south-east, and is divided 
into two peninsulas by an isthmus about 3 miles 
broad; and a great number of comparatively small 
island^ of which the most deserving of notice are 
Eimeo or Moorea, Mai tea, l^'etuaroa, Maiaoiti or 
Saunder’s Island, Tahaaor Otaha, Mauruaor Maupiti, 
Tubai or Motu-Iti, Huaheine, Raiatea or Uliatea, and 
Bora-Bora, all being under French rule. I’hough at 
a considerable distance, the Low Islands, Marquesas, 
and Tubuai groups are ruled in connection with them. 
All the islands are elevated, and more or less moun- 
tainous. In Tahiti, which consists of an elongated 
ridge, the loftiest summit, Orohena, is 7339 feet above 
the sea, and two other summits near it are respec- 
tively 7323 feet and 6675 feet. Among the mountains^ 
remarkable for their magnificent scenery, are many 
deep valleys and romantic glens, in which a delightful 
climate and fertile soil maintain a luxuriant vegeta- 
tion. I’he scenery of Eimeo is, if possible, still more 
attractive than that of Tahiti; and almost every 
island of the group has been described by navigators 
in rapturous terms, as realizing their ideas of an 
earthly paradise. The Society Islands appear to 
have been first discovered in 1606 by the Spanish 
navigator Pedro Fernandez di Quiros, who gave to 
Tahiti the name of La Sagittaria. It remained 
unknown to the rest of the world till 1767, when 
Captain Wallis, sent by George III. to make discov- 
eries in the Pacific, reached I’ahiti, and believing 
himself the first discoverer gave it the name of King 
George Island. The year after it was touched at by 
Bougainville; but by far the most important visit 
was that of 1769, made by Captain Cook, in com- 
pany wdth Sir Joseph Banks and an efficient scien- 
tific staff, mainly for the purpose of observing the 
rare occurrence of the transit of Venus across the 
sun’s disc. On this occasion Captain Cook, besides 
surveying the chief island, discovered several of the 
north-west group, and gave to the whole the name 
of Society Islands in honour of the Royal Society i f 
London. These discoveries excited the deepest interest 
in Great Britain, and one of its most important fruits 
was the formation of the London Missionary Society, 
which fitted out a vessel to carry out missionaries and 
the blessings of Christian civilization. The result was 
successful beyond expectation. I’he great body of the 
natives abandoned their abominable practices, threw 
away their idols, and had been formed into regular 
Christian communities, when the Catholics, envying 
the Protestant success, sent two French priests for 
the avowed purpose of sharing in the evangelical 
harvest. The unwillingness of the natives to receive 
them easily furnished a colour for a complaint of ill 
usage, and the French government, anxious to turn 
their complaints to good political account, robbed the 
natives of their independence by first establishing 
a protectorate in 1844, and then by turning the is- 
lands into a colony in 1880. Under French adminis- 
tration neither Christianity nor morality is said to 
have made satisfactory progress. Pop. 18,000. 

SOCINIANS. See SooiNUS and Unitabiaks. 

SOCINUS, the Latinized name of two celebrated 
theologians, uncle and nephew, who have given name 
to a religious sect, the Sodnians, whose modified 
doctrines are now popularly known as Unitarianism. 
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1626 at Sieiu^ in Tnioany. He me dwtined for 160 milea ■.ka d Cue Qtiardafoi, end 71 milee 
Uie legal profeafon, in whidi Us fother, Mariano^ Icng by22 nilai braad; area, over 1000 aquaremilaa. 
And leveral o^era of his anoeston) had gained oon- The ihoree are generally bol^ but on the north there 
dderable distinction; but) moved by the religious are several l^s capable of affording tolerable shelter 
discussions whidi then agitated tiie gi^ter part of to vessels, l^e only fertile portions are in the east 
Europe, he abandoned the science of jurisprudence and north. The principal natural production is aloes, 
for the study of the Scriptures. In order to prose* said to be the finest in the world. In Feb. 1876, 
cute his study thoroughly he mastered the Greek, the British concluded a treaty with the owner of the 
Hebrew, and Arabic languages. In 1546 he was island, the Sultan of Keshin, engaging him not to 
admitt^ a member of a secret society at Vicexusa, cede it to any foreign power, or to permit any settle- 
consisting of forty perso^ which had been formed ment without the sanction of the British government 
for the discussion of religious questions. They soon In 1886 it was finally annexed by Britain. The in- 
arrived at the conclusion that the doctrine of the habitants, about 4000, are a mongrel race of aborigines 
Trinity was untenable, and that many of the dogmas and liedouiu Arabs. 

of the Catholic Chur^ were repugnant to reason, SOCRATES, the celebrated Greek philosopher, 
which they held to be the only court of appeal in was bom at Athens, in 469 B.O., or perhaps a year 
matters of religiom The nature of their deliberations or two earlier. His father, Sophroniscus, was a soulp- 
having become known the society was broken up, tor, and Socrates himself followed this occupation 
sevend of its members were arrested and put to for a time; and tradition ascribed to his chisel three 
death, and others, among whom was Socinus, left draped figures of the Graces which in the time of 
the country. He visits France, England, and Pausiinios (about 150 a.d.) stood at the entrance to 
Holland, and ro.sided for some time in Switzerland, the Acro|)olis. His mother, PhoBnarete was a mid- 
Germany, and Poland, where be found many persons wife, and be said of himself that he practised her 
who were in sympathy with his views. He finally art when he drew out the ideas of his disciples into the 
settled in Zurich, where he died m 1562. He was light of day. In his youth ho received the educa- 
an accomplished oriental scholar, an acute Biblical tion prescribed by the laws, and also made himself 
critic, an able disputant, fearless in his spirit of actiuainted with geometry and astronomv. That he 
incmiry, yet prudent and reticent. He is the author had listened to Anaxagoras or Archelaus is only 
of Dialogue inter Calvinum et Vaticanum, De Sacra- re[)orted by untrustworthy authorities; Plato accounts 
mentis, De llesurrectione Corporum, and several for his master's acquaintance with the works of the 
unfinished works, which he bequeathed to his nephew former by siip}>osiug that he had read the work 
Faustus. written by that pliuosopher. According to Xeno- 

Faubtub SociNUB (Fausto Sozzini),. nephew of phon he was familiar with the doctrines of other 
the preceding, was bom at Siena in 1539. Having natural philosophers, although be did not accept 
lost his parents while still young his education was them. Plato represents Socrates as saying that, while 
but carelessly 8U{)erintendea The letters which his still very young, he met Parmenides, the most im- 
uncle sent to his family occasioned many private {H>rtant of the Kleatic philosophers, who was then 
discussions, in which Faustus took an active part at advanced in years, as the latter was ex;)OundinK his 
a very early age. He was obliged to leave Siena from d^K^trines. A material infiuence on his philosophical 
suspicions of his entertaining hereiical notions as development was exercised by the Sophists, to whose 
early as in his twentieth year, and retired to Lyons, discourses he occasionally listened, and with whom 
On the death of his uncle he came into {xissession of he fre(|ueutly entered into conversation. Excepting 
the manuscripts of the latter, by the study of which in connection with his philosophical career, oi^y a 
he found his former opinions confirmed. He liegon few circumstances of his life are known. He served 
to publish his views at Florence (where he lived as a hoplite or heavily armed soldier in the campaign 
twelve years at the court of the grand-duke, Fran- of Potidoja (432 429 B.C.), where he excelled his wUow 
oesoo de’ Medici) in anon^'mous writings; and he soldiers in the ease with which he endured the hard- 
afterwards retired to Basel to avoid the persecutions ships of a winter campaign, distinguished himself by 
of the Italian inquisition. His opinions were still his valour, saved the life of his friend Aldbiades, and 
more fully deveIof)ed during a residence in Tronsyl- resigned to that youth the prize of honour which 
vania, and in Poland he bad numerous adherents, was awarded to his own bravery. He fought at the 
The Anti-Trinitarian societies in that country, al- battle of Delium (424), and according to one account 
though they agreed with liim in some points of doc- saved the life of Xenophon, while according to 
trine, yet mfiered so far in others that they would another his own retreat was protected by Alcibiades. 
not receive him into their communion. He formed. In 422 he marched with Cleon against Amphipolis. 
however, some small societies of followers there, but On two memorable occasions he came boldlv to the 
suffered persecution in that country, and the confisca- > front in political life. After the battle of Argin- 
rion of his property in Italy. His death, which was \ luue (406) ten naval officers were publicly arraigned 
hastened by the brutal treatment of a fanatical Cra- for neglecting the sacred duty of burying the slain 
covian mob, took place at the village of Luclavie, in in consequence of a violent storm. The clamour for 
Poland, in 1604. See Unitarians. their condemnation rose so high that the court 

SOCK (tocrus)f a sort of low shoe or loose slipper, ' wished to proceed in violation of all legal forms; but 
worn by the Greeks, and also by the Roman women, Socrates, the presiding judge on that day, refus^ to 
who hsri them highly ornamented. They were like- put the question. He soon ^ter showed that he could 
wise worn by comic actors, the buskin, or orjtbumus, withstand tyrants as well as the populace. He was 
being used in tragedy, is hence often used for summoned by the Thirty to proceed with four other 

comedy. persons to Salamis U) bring back Leon, an Athenian 

SOCORRO, a town of the S. American republic citizen who had retired thither to escape the cruelt} 
of Colombia, capital of the department Santander, in and rapacity of the new government. He alone 
a very hot and unhealthy district, 150 miles N.N.E. of refused, while the others obeyed the order. He 
Bogota It is for the most part poorly built, and has declined taking further share in public affairs, giving 
manufactures of cotton goods and straw bats, and a = as a reason the warnings of an internal voice, a 
oonsiderahle trade with the surrounding districts; pop. ; divine Mentor, of which he was wont to speak. 
16,000. In the writings of the disciples of Socrates he 
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•ppem almoft always as a man advanced in yea^ 
■Qoh as they themselves had known him* With 
temarkable physical strong^ and endurance, he 
trained himself to coarse fare, scanty clothing bare 
feet, and indifference to heat or cold, aiming thus to 
leduce the number of his wants, as a distant approach 
to the perfection of the gods, who want nothing. He 
had a flat nose, thick lips, prominent eyes, bald head, 
squat figure, and ungainly gait, so that Alcibiades 
Iflcened him to an uncouthly sculptured Silenus con- 
taining within the images of the gods. He brought 
into thorough subjection his natui^y impetuous ap- 
petites and irascible temper, and has been called the 
most illustrious example in history of the moral oon- 
sdenoe, and the creator of moral science. But though 
a sage he was wh^ly removed from the gloom and 
cons&aint of asceficism; he indeed exemplified the 
finest Athenian social culture, was a witty as well as 
a serious disputant, and on festive occasions would 
drink more wine than any other guest without being 
overcome. Of his wife Xanthippe, all that has 
passed into history is that she bore him three sons, 
that she was an arrant shrew, and that he married 
and endured her for self-discipline. His daily life 
is thus sketched by Grote in his History of Greece. 
Early in the morning he frequented the public walks, 
the gynmasia for iKxlily training, and the schools 
where youths were receiving instruction; he was to be 
seen in the market-place when it was most crowded, 
among the booths and tables where goods were 
exposed for sale. His whole day was usually spent 
In this public manner. He talked with any one, 
young or old, rich or poor, that sought to address 
mm, and in the hearing of all those who chose to 
stand by. He visited ^ persons of interest in the 
dty, male or female; his friendship with Aspasia 
is well known; and one of the most interesting chap- 
ters of Xenophon’s Memorabilia recounts his visit to, 
and dialogue with Theodot^, a beautiful hetsera^ or 
female companion. Nothing could be more public, 
perpetual, and indiscriminate as to persons than his 
conversation; and, as it was engaging, curious, and 
instructive to hear, certain persons made it their 
habit to attend him in public as companions and 
listeners. These men, a fluctuating body, were com- 
monly known as his discipleB or scholars, though 
neither he nor his personal friends ever employed 
the terms teacher and disciple to describe the rela- 
tion between them. Among the most distinguished 
of his companions were Plato, Xenophon, Grito, 
Euclid of Megara, Antisthenes, Aristippus, Pheedon, 
.Eschines, Cebes, and Alcibiades. He devoted his 
life espechdly to the education of youth, and for the 
accomplishment of this end he relied on erds, love, 
which, without excluding its sensuous element, he 
refined and utilized as an instrument in the conduct 
of souls and the common development of his thoughts 
and those of his listeners. 

Socrates was firmly convinced that he was charged 
with a special religious mission. He believed he was 
called by the Deity to strive, by means of his teaching 
and life, after a revival of moral feeling, and the 
laying of a sdentifio foundation for it. For this 
reason he had been warned against participating in 
pnbUo affairs by the internal divine voice alr^y men- 
tioned. ^ Belying, too, like his countrymen, on divine 
intimations by dreams and orades, he believed that 
his mission had been signified to him by these. One 
oracular deliverance in particular he described as the 
turning-point in his career. A friend of his named 
ChsBrephon, about the time when he began to have 
some repute as a sage, consulted the Delphic oracle 
as to whether any man was wiser than Socrates, and 
received the renly, * None.* This reply perplexed Soc- 
rates very mucm ; it came from an authority whidi 


he deemed infallible, yet he was oonsdous that he 
had no wiwlom on any subject whatever. He at 
last determined to put the matter to the test by 
measuring the wisdom of the recognized leading 
spirits of the time. He obtained an kiterview wim 
a prominent politician, accounted wise by himself 
and by others, and after a severe questioning oame 
to the conclusion that the politician’s reputation was 
far from being deserved. He then attempted to 
convince the politician of his defective knowledge^ 
but did not succeed. This opened up to him the 
meaning of the oracle: his superiority to others did 
not consist in his wisdom, but in his consciousness of 
his ignorance. He extended the same experiment 
to other j^liticians, to rhetors, poets, artists, and 
artisans, with a like result. He therefore deemed it 
his duty to examine men of all degrees as to their 
knowledge, to convince them of their ignorance, and 
thereby put them in the way of becoming wise. This 
severe system of cross-questioning must have deeply 
wounded the vanity of many, and as the philosopher 
did not seek to disguise his contempt for those in 
power he raised up against himself many formidable 
enemies. Aristophanes, in his comedy of The Clouds 
(first represented in 423), attributes to Socrates not 
only traits of character and opinions which really 
belonged to him, but also Anaxagorean doctrines and 
sophistical tendencies. The ground of the possibility 
of this misapprehension, or, if the expression is pre- 
ferred, of this poetic license, is to be found on the 
part of Socrat^ not only in the fact that he stood, 
as a philosopher, in a certain antagonism to the 
gener^ popidar consciousness, and tlmt the Anaxa- 
gorean theology had not remained without influence 
on him; but more especially in the fact that, as a 
philosopher whose reflection was directed to the sub- 
jective processes and phenomena, and who made 
action dependent on such reflection, he moved in the 
same general sphere with the sophists, only differing 
from them by the peculiar direction or ^d of his 
philosophizing. On the part of Aristophanes it is 
to be found in the fact that he, as a poet and not as 
a philosopher, and (so far as he is in earnest in his 
representations) as an anti-sophistical moralist and 
patriotic citizen of the old school, with strong con- 
victions of the immorality and dangerousness of all 
philosophy, scarcely considered the significance of 
specific differences among philosophers as worthy of 
hu attention, not to say was unable to appreciate 
their essential importance. 

In 399 B.O. formal accusation was brought against 
the philosopher in the following terms: — * Socrates is 
guilty of crime, first, for not worshipping the gods the 
city worships, and for introducing new divMties of 
his own; nexl^ for corrupting the youth. The penalty 
due is death.* These are virtually the same ohiuges as 
were laid against him by Aristophanes more than 
twenty years earlier. Hu accusers were Meletus, a 
young dramatic poet, little known, and personally 
almost a stranger to Socrates, and who is said to have 
joined in the accusation because he felt himself injured 
by Socrates’s demonstration of the ignorance of poets 
respecting their art; Anytus, a rich leather-dealer 
and influential demagogue, who was displeased with 
the depredatory judgment of Socrates respecting 
the Athenian statesmen and politicians; and Lycon, a 
public orator, who felt injured by what Socrates said 
of the orators. The trial took place before a dikas- 
tery, or law-court composed of dtizen judra, like 
our juries, but far more numerous; the nuinber pre- 
sent on this occasion has been variously set down at 
500, 501, 557, and 567. His bold ddence^ which 
appeued to his judges as presumptuousness, is pre- 
served by Plato, under the title ^ the Apology of 
Socrates. He dwelt on his mission to oonviot mm 
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^ llidr Igiionaioa for thdb aUimite benefit ^ 

■ i i n e el f a pablio blowing to the Atheniaai; easaring 
them If hla life wae epoM he would oontinue in the 
mme oooiee; and regarded the approach of death 
with utter indifference. To his jaqsee his philoso* 
phical r^ections seemed a yiolation of those ethical 
snd religions foundations of the Athenian statei 
which the restored democracy were endeavouring to 
re-ertablish. The former intimacy of Socrates with 
Alcibiades, and with the hated tyrant Critias, led to 
a mistrust of his doctrines and purposes. Yet the 
condemnation was voted by only a small majority, 
some read three and others thirty. But since after 
his condemnation he would not acknowledge himself 
guilty, by expressing an opinion as to the punish* 
ment he should receive, but declared himself worthy, 
on the contrary, of being fed at the Prytaneum as a 
benefactor of the state, and at last onlv on the per- 
suasion of his friends amed to a fine of thirty mime, 
he was condemned to death by an increase of eighty 
vot^ The execution had to be delayed thirty days, 
until the return of the sacred ship which had been 
sent to Delos on the periodical Theorio mission. 
Every morning his wife and three sons, together with 
his companions and friends, assemble m his cell, 
and he oonveised with them as he had been wont to 
do. In his solitary hours he composed a hymn to 
ApoUo, and versified several of the fables of .^Esop, 
his first attempts at poetical composition. His friend 
formed proiects for his escape, and Crito, his old and 
tried fneno, undertook to persuade him to comply 
with their wishes. He considered it, however, his 
duty as a citizen to obev the laws, though they were 
badly administered, and would not consent Early 
on the morning of the fatal day his wife and friends 
met in his oeU to spend the last hours with him. 
Xanthippe was much affected, and showed her grief 
by loud cries; Socrates made a sign to Crito to have 
her removed, as he wished to spend his last moments 
in tranquillity. He then talked with his friends, 
first about his poem, then concerning suicide, and at 
last on the immortality of the souL The manner in 
which the assembled friends, in the alternation of 
joyful admiration and profound grief, lauded him as 
one who, by the divine appointment, was going to a 
place where it must fare well with him, if with any 
one; how he departed from them with the one wish, 
that in their care for their true welfare they would 
cherish in their memories all his sayings; and how 
he designated the transition to the Iffe beyond death 
as the true recovery from a state of impurity and 
disease, is set down in lively and affecting colours 
by his great disciple Plato, m the dialogue Phasdo. 
Ibe approach of twilight at length admonished them 
that the hour had come. He took the hemlock cup, 
calmly and slowly drank the poison. He then 
walk^ up and down the apartment, trying to con- 
sole his weeping friends. When it became difficult 
to walk he lay down upon his couch, and before his 
heart ceased to beat he exclaimed: * My friends, we 
owe a cook to iEsculapius.* He then covered him- 
self up with his cloak and calmly expired. * Thus 
<ffed the man,' says Plato in his Phsedo, *who of all 
with whom we are acouainted was in death the noblest, 
in life the wisest and most just’ 

In their accounts of the life of Socrates the two 
principal authorities, Xenophon and Plat^ substan- 
tially agree, although the Platonic picture is sketched 
with the more delicate pencil As to their reports 
cl his doctrine, it is fint of all undoubtedly true 
that Plato in his Dialogues generally presents his 
own thoughts through the mouth of Somtes. But 
in a certain sense his Dialogues can nevertheless 
serve as authorities for the StKaratic teaching, as the 
gnmndworic of the Platonic {ddlosophy is contained 


in the Socratic^ end as it is ponfble^ In general, 
though not in all oases In detail, to <Bsaraninats 
between the Platonic and Sooratio elements. Plato 
was cautious enough not to be led by his love of 
idealisation too far fixim historio truth; In some of 
his compositions he remains almost entirely Isithful 
to it, and In others puts those doctrines which Soc- 
rates could not have professed into the mouth of 
other philoeophers. Aenophon wrote the Memora- 
bilia and the Symposium not so much in the spirit 
of a pure historhui as in that of an apologist; hut his 
honourable defence of Soorates demands from us 
entire confidence in his historio fidelity, so far as his 
intention is concerned. But it must be acknow- 
ledge that as much cannot be said of his intellectual 
qu^fication for an exact and (^prehensive under- 
standing of the Socratio phil^phv. Xenojdion 
appears to attribute too unoonditionidly to Socvates 
the tendency natural to himself to connect all sden- 
tifio activity with a practical purpose, and he thus 
gives too small a place to the diale^o of Socrates as 
compared with his ethical teachings. The brief state- 
ments of Aristotle respecting the philosophical doc- 
trines of Soorates are very valuable, since they are 
purely historical, and relate to the most Important 
points of his teaching. The previous philosophies 
consisted of vague speculations on nature as a wnole^ 
combining cosmology, astronomy, geography, physios, 
metaphysics, &o. Socrates had given much attention 
to these subjects, and arrived at the conclusion that 
the knowledge he had gained was of little practical 
value. Astronomy might have a certain value in 
naviration and in the measurement of time, and so 
should be learned to some extent by the pilot and 
the watchman; geometry was useftil when confined 
to laud-measuring; arithmetic might be useful in 
many of the affairs of daily life, and so on; but the 
sfHdoulations of philosopbors, from Thales downwards, 
as to the origin of all things out of fire, water, air, 
&C., be regarded as profitless, nay, as impious even. 

* Do these inquirers,* be would ask, * think that they 
already know human affairs well enough that they 
thus begin to meddle with divine? Do they think 
they shall be able to raise or calm the winds at 
pleasure, or do they simply seek to gratify vain curio- 
sity?' The gods managed the operations of nature 
after their own pleasure, and refused to submit them 
to invariable laws of sequence, such as could be dis- 
covered by human study; the only means of know- 
ledge permitted wss sacrifice, prayer, and the con- 
sultation of the oracles. Men’s strivings after 
knowledge should be directed to the human relation- 
ships as involving men's practical oonoems. Self- 
knowledge, the fidfilment of the rec{uiremeut of the 
Delphic A|m>11o, ' Know thyself,' is the condition of 
practical excellence. External goods do not advance 
their possessor; to want nothing is divine, to want 
the least possible brings one nearest to divine per- 
fection. Virtue is capable of being taught, and all 
virtue is in truth only one; no man is voluntarily 
wicked, all wickedness simply resulting from ignor- 
ance. The good is identical with the beautiful and 
the useful Cicero’s well-known saying that Socrates 
called philosophy down from the heavens to earth, 
and introduced it into the cities and houses of men, 
compelling men to inquire oonceming life and morals 
and things good and evil, indicates in terms substan- 
tially correct the progress of philosophy iu Socrates 
from the oosmolo^ and physics of his predecessors 
to anthropologicsJ ethics. He possessed, however, 
no complete system of ethical doctrines, but only the 
living instinct of inquiry, and could therefore natu- 
rally arrive at definite ethical theorems only in con- 
versation with others. We read in the metaphysios 
of Aristotle that Socrates introduced the methm d 
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induction and definition which sets out from the 
individual and ends in the definition of the general 
notion. His manner of seeking out these definitions 
is characteristic, and links itself to his conversational 
method and his convicting men in general of ignor- 
ance in things that they thought they knew. Pro- 
fessing himself to be unable to furnish any exact 
definition of justice, temperance, piety, courage, &c. 
— this professed ignorance is called the Socratic 
irony — and finding everyone else confident in their 
ability to supply the want, he asked someone to 
give his definition ; and on its being given he put a 
few further <iueations by way of making certain (as 
he said) that he fully understood the meaning, but 
with the inevitable result of driving the respondent 
into confusion or a humiliating self-contraidiction. 
From Xenophon we learn that he would pass from 
this severe cross-questioning method and address to 
his audience plain and homely precepts, inculcating 
self-control, temperance, duty to parents and the 
state, brotherly love, fidelity in friendship, &c. — The 
fundamental thought in his political doctrine is that 
authority properly belongs to the intelligent — to him 
who possesses knowledge. The good ruler must be, 
as it were, a shepherd to those whom he rules ; his 
business, his ‘ virtue ’, is to make them happy. Soc- 
rates did not favour the appointment of officers by 
popular suffrage and by lot. — He defends the belief 
in the existence of gods on teleological grounds, 
arguing from the structure of organized beings, and 
founding his reason on the general principle that 
whatever exists for a use must be the work of intelli- 
gence. The Wisdom which is present and rules in 
all that exists determines all things according to its 
good pleasure. It is distinguished from the other 
gods as the ruler and disposer of the universe. The 
gods, like the human soul, are invisible, but make 
known their existence unmistakably by their opera- 
tions. 

It is reported that soon after the death of the 
great philosopher the Athenians regretted their sen- 
tence, and that to expiate their crime a brazen statue, 
the work of Lysippus, was dedicated to his memory. 
Yet a more general revulsion of opinion in favour of 
Socrates seems first to have taken place in conse- 
q^uence of the labours of his scholars. That some of 
the accusers were put to death and others exiled is 
probably a fable, founded perhaps on the fact that 
Anytus, banished in all likelihood for political rea- 
sons, died in Heraclea, on the Pontus, where in later 
centuries his tomb was still pointed out. 

SODA. The term soda is very loosely used, not 
only in popular language but also in technical litera- 
ture. Strictly speaking it should only be applied to 
the oxide of the metal sodium, Na^ O, but it is often 
used for the hydrate NaHO, though this is more 
frequently called (uiustic soda, and very frequently 
for the carlxmate NaeCOs — usually the hydrated 
carbonate NagCOslOHaO, or washing-soda, commonly 
known simply as soda. 

Sodium, — All the soda compounds contain the 
metal sodium. Until the commencement of the 
nineteenth century the oxide soda was considered 
as an element, but in 1 807 Davy succeeded in break- 
ing it up into the metal and oxygen. Sodium is one 
of the alkali metals, so called because they are con- 
tained in the alkalies. Its symbol is Na (from the 
Latin name Natrium), and its atomic weight is 23. 
It is considerably lighter than water, having a speci- 
fic gravity of alx)ut 0*974. It is very soft at ordinary 
temperatures, but at very low temperatures ( - 20° C.) 
be^mes much harder. It melts at about 97® C. and 
boils at between 860° C. and 950° C. It has a silver- 
white colour on a clean-cut surface, but tarnishes 
very rapidly on exposure to the air, though it is said 


to be unchanged if the air be perfectly dry. Sodium 
is a very strongly electropositive element It bums 
readily when heated in oxygen or in dilorine; it 
combines readily with bromine or iodine, and it 
absorbs hydrogen. It decomposes water at ordinary 
temperatures, hydrogen being evolved and caustic 
soda produced, 2Na -f HjO = 2NaHO -f H|. The 
heat evolved is usually not sufficient to ignite the 
hydrogen unless either the water be warm or the 
fused globule of sodium be prevented from moving 
about, as by putting it on moist blotting-paper, or 
by thickening the water with gum. Sodium alloys 
readily with many metals. Owing to the readiness 
with which it undergoes oxidation it must be kept 
out of contact with air, and is therefore usually pre- 
served under naphtha or some other liquid free from 
oxygen. 

Preparation of Sodium, — Sodium is prepared on 
I a fairly large scale, and at one time was used for 
the reduction of aluminium from aluminium chloride. 
It may be prepared by reducing the carbonate or 
the hydrate, or by electrolysis of the fused chlo- 
ride. 

(1) By the old process an intimate mixture of 
dry sodium carbonate, lime, and charcoal was heated 
in a retort, the metal was reduced, volatilized, and 
collected on a flat sheet-iron condenser. The yield 
by this process was always small. 

(2) The modem process (the Castner process) con- 
sists in heating an intimate mixture of iron and 
charcf)al with caustic soda in egg-shaped iron retorts. 
The caustic soda melts, but the iron intermixed with 
the carbon prevents this floating to the top. The 
metal is reduced at a red heat, distils out, and is 
condensed in a suitable receiver, 6NaHO -1-20 = 
2Na2C08 + SHa 2Na. 

(3) The decomposition of fused sodium chloride 
or sodium hydrate by means of an electric current 
is of interest, but is not carried out commercially. 

Sodium Oxides, — Two oxides are known — the 
monoxide Na^O, and the peroxide NaaOa. The mon- 
oxide may be prepared by heating caustic soda, 
NaHO, with sodium, hydrogen being evolved. It 
is a gray solid, melts in a red heat, boils at a higher 
temperature, and combines with water with great 
violence. 

Sodium Peroxide, — Sodium is carefully dried and 
warmed in a flask in a current of nitrogen, the 
nitrogen is then displaced by dry air, the flask being 
slowly heated up to 200°. At that temperature 
oxidation commences, and goes on rapidly, a bulky 
white oxide being left ; the air is then replaced by 
oxygen, which is rapidly absorbed. It is a white 
powder, readily soluble in water with the evolution 
of heat, a little oxygen being given off. It slowly 
deliquesces in air, ciirbonate being formed. It is a 
powerful oxidizing agent. 

Sodium hydrate^ caustic soda, NaHO. This is a 
white brittle solid, which comes into the market in 
the form of sticks or larger masses. It melts below 
red heat and boils at a higher temperature without 
decomposition. It is very soluble in water, the 
solution being attended with a (jonsiderable evolu- 
tion of heat. It is a very strong alkali, and combines 
with acids, forming salts with the elimination of 
water. It dissolves chlorine with the formation of 
a mixture of chloride and h 3 rpochlorite (bleaching- 
liquid). The fused salt dissolves many substances, 
acting as an oxidizing agent. 

Manufacture of Caustic Soda, — Caustic soda is 
used on a very large scale for many purposes, and 
its manufacture is therefore an important industry. 
It may be made to be used in solution — soda-lye — 
or it may be made for separation in the solid con- 
dition. Solid caustic soda seems to have been first 
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made commercially about 1845 at the St Rollox 
works, Gltiagow, but it was not till 1858 that the 
industry became important. The usual method is 
to treat crude solutions of sodium carbonate with 
lime or other oxide or hydrate. The solutions used 
may be the tank liquors obtained in the process 
of m^ufacture of the carbonate, or soda ash may 
dissolved in water for the purpose. As the j 
liquors may contain sulphides these are destroyed j 
by blowing air through the hot solution to oxidize j 
them, or by addition of some oxidizing agent. The 
liquid is suitably diluted, heated to lx)iling, and lime 
w added, with constiint agitation, produced by blow- 
ing in steam or air, or by inechanicjil agitators. 
Carbonate of lime is |)rcKluced, which is allowed t(i 
settle. The clear liijiior is run oflF into concentrating- 
pans, these Ixiing usually heated by waste lusat from 
the furnaces; the evaporated solution is let ‘settle’ 
^ that any salts may separate, and the solutitm 
is passed on to the caustic j)ots. These are cast- 
iron pots 7 to 9 feet in diameter, and holding al)out 
10 tons of caustic. The solution is evaporattKi till 
the boiling-point reaches 180® C. — at which point it 
would solidify on cooling and yield c.^iustic of 
per cent. The boiling down is continued, great care 
being taken that the miiss does not boil over till the 
rec^uired strength is obttvined. When the Inaling- 
point is 260'" C. the mass will contain 66 {)er cent 
of alkali. A final oxidation is brought about by 
the addition of a little soda-nitre, or by blowing 
air into the fused mass for some hours, and when 
oxidation is complete a sample is taken out and 
tested, and if it is to be 60 |)er cent the necessary 
amount of common salt is added to reduce it to that 
strength. The mass is now kept hot for some hours, 
but is not allowed to lK)il, so that the impurities may 
separate out, and the clear white caustic is hulled 
into iron drums or aist into sticks, or it may, after 
solidificMition, l)e ground. Cream caustic is an inferior 
variety tinged with iron. 

Sodium Carbonate, NajCO;,. — This is on<! <)f the 
most important salts of sodium, and is n<»w manu- 
factured on a very large scale. The nfirmal carlsm- 
ate, Na2C03, is a white powder, and is j>repan!d by 
heating the crystallized sjilt or the biairlK)nat<i till all 
the water is exjH;lled. It melts at aljout 81 8® C. with 
slight deconij)osition. Several hydrates are known ; 
the ordinary hydrate, commonly known as washing- 
soda, which is generally understood when H(Kiium 
carbonate (or (yirlxmjite of mida) is mentioned, is 
NaaCOHlOH.jO. It is obtained in clear crystals by 
crystallizing moderately -concentrated solutitms at 
ordinary temi»enitun‘s. These crystals melt at 34“, 
and on heating lost; water. The crystals effloresce 
on exiK)sure to the air, the surface Ixjcoming covered 
with a white jiowder which is a lower hydrate, 
usually Several other hydrates are 

known, and can Ije j)rei>ared by crystallizing solu- 
tions under suitable conditions. The only one of 
any importiince is the mono-hydrate, NajCOaHjO, 
which is prepared commercially by crystallizing 
boiling solutions of the salt. It is much more .suit- 
able tlian the ordinary soda f<)r transiK)rt, as it 
contains a much smaller (juantity of w'ater. 

Sodium bicarbonate (V>icarlK>nate of stxia — sfsiium- 
hydrogen carV>onate), NaHOO.,, occurs as a white 
powder, and Is fre<juently known as l>aking-sf>da 
from its u.se in baking-jK)wder8. It has an alkaline 
taste, but much less |x»werful than the nonnal car- 
bonate, for which reason it is used in mc*dicine wdien 
an alkaline cArbonat^; is required. It crystallizes 
in small tabular crystals (monf>clinic), and is much 
less soluble than the normal carbonate, so that it 
can be prepared by passing carbon dioxide into a 
strong solution of that salt. When heated it is 


I decomposed, water and carbon dioxide being ex- 
pelled and the normal carbonate left, 
j Manufacture of Sodium Carbonate, — The manu- 
facture of sodium carbonate is one of the moat im- 
portant branches of chemical industry. Until the 
end of the eighteenth century the salt was mainly 
prepared from the ashes of plants. In 1776 the 
French Academy offered a prize for a method of 
converting salt into soda, the identity of the base 
in the tw'o subsbincea having Ihhjii demonstrated by 
Duhainel in 1736. As a njsult the process known 
from its inventor as the Leblanc process w'as devised. 
The process was j»ut to W'ork in France about 1791, 
and was first trietl in Great Britain on a small scale 
at Newcastle in 1816, and in Glasgow in 1818, but 
it was not till the alNdition of the salt duty in 1823 
that a serious effort w'as made to work the process 
by Muspriitt in LiverjwH)!. 

The process is a wuiiewhat complex one, but the 
principles «m w^hioh it is luised may be briefly de- 
scrilad. It consists of three distinct stages: (1) 
the manufacture of salt-cake, (2) the conversion tif 
the salt-cake into black-ash (crude sodium carbonate), 
(3) solution atid separation of the tyirlnmate. 

(1) The raw materials jirti common stilt and sul- 
phuric acid. Tlu^se are mixed in the reejuired pro- 
portions in a suitable furnace, and the mixture is 
heated till the stilt is converted into sulphate, hy- 
drochloric acid l)eing evolved. Thus, 2NaCl-f- 
H.jS()4— NajSCb h 2 II Cl. The products are thus 
sodium sulphate or salt-cake and hydrochloric acid. 
Tht* latter is passed up condensing towers, where 
it is met by a des<?ending rain of water and is thus 
dissolvtHl, th<‘ solution Injing ustsl for the preixira- 
tion of chlorine for the manufacture of bleaching- 
pow<ler. 

(2) Tlie sodium sulphate, Na^ SO4, has now to Ixj 
reduced to sulphide, Na^S, by heating with carbon, 
and this convi*rted into cadMuuitc by doultle decom- 
position with calcium carlK)nate. The raw materials 
are, therefore, the salt-(^ake made in the firet ojxjra- 
tion, chalk, occurring abundantly in the south of 
Kngland, and coal in a finti static of division. The 
inixturc is introduced into a furnace known as the 
blac.k-ash furnace, and luxated to fusion. The fused 
mass is thoroughly mixed, and us gas (mainly carbon 
dioxide) is given off, it seems to Iwhl. As the action 
goes on, the maas iKiconuis thickijr, carlxm monoxide 
is given off in plact; of the dioxide, and bums with 
its cdiaracieristic blue Hame. The jmsty mass is then 
raked into ma.Hses or Iwills, which are drawui through 
the door of the furnace into trucks. The main re- 
actions are Na.^ SGi -f ‘2(J = Na^ S -i- C-Oa . Na^ S-f 
(^aCO;,==Cu S-fNa^ CO., but many (»ther changes 
also take }»lace. 

(3) At one time the black -ash thus obtained was 
H<5nt directly to the soap-mak<.*i’H or other consumers; 
now it is invariably converted into a somewhat purer 
form of earlK)nate known »is soda-ash. Tht* black- 
ash is transf(;rred to tanks and trcatt?d with water, 
the large lialls lieing broken up so as to allow of 
reorly .solution; a moderate temperature only is used 
and the solution is brought about as (juickly as 
possible. Tlie tank lifjuor is run into tanks, and is 
treated with carlsm dioxide either by passing the 
gas over or through tht; wJvition, or by allowing the 
solution ttj full down a tower up which the carbon 
dioxide is passing till any sulphide or hydrate formed 
during solution is converted into carl)onate and 
various impurities are precipitated. The carbon 
dioxide is usually obtained by burning limestone or 
by a similar pnwxjHs. The solution is let settle, and 
is pumped into ]>ans where it is evaporated, more 
liquor being added to make up for the water which 
evaporates, imtil a large proi>ortion of the salt has 
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separated. It is then raked out of the furnace into 
drainers, and when drained and cool it is the soda-ash 
of commerce. Sometimes the carbonating by carbon 
dioxide is dispensed with, and saw-dust is mixed in 
with the liquor to carbonize any sulphide or hydrate 
that may be present. The i^t then obtaincMi is 
black and is known as * black salt *. When a purer 
salt is required the soda-ash or black salt is redis- 
solved, allowed to settle, and re-evaporated. It is 
then known as * refined iJkali 

Soda Crystals. — When soda crystals are to be 
made, the soda-ash is dissolved in hot water, any in- 
soluble matter being allowed to settle. The solution 
being kept hot, it is then run into coolers where the 
crystals separate. The residual mother-liquor is run 
off, evaporated, and calcined, when it yields a white 
soda-ash, and the cr3rBtal8, after draining, ore packed 
for the market. 

Crystal Carbonate is a very pure monohydrated 
carbonate, Naa COg H3O, made by separating the 
crystals formed by evaporation at a boiling tem- 
perature. 

Bicarbonate of Soda is made by treating soda 
crystals with carbon dioxide, Na^ CO3 10 Hj O + CO2 
= 2 Na HCOs + 9 HaO. The water formed drains off 
and the bicarbonate is left. This is dried at a 
moderate temperature, ground, and is ready for 
market. In a more recent process crystal carbonate 
is exposed in a revolving cylinder to the action of 
carbon dioxide. 

Alkali Waste. — The alkali waste, left when the 
carbonate is dissolved, contains a large quantity of 
sulphur as calcium sulphide. It is most objection- 
able, as on exposure to the air sulphuretted hydrogen 
is evolved and becomes a nuisance. Many attempts 
have been made to utilize it and recover the sulphur, 
but without great success (see Sodium TkiosidpJiate 
below). 

The Ammonia Process. — The Leblanc process 
held undisputed sway in the alkali trade for three- 
quarters of a century, but it has now been displaced 
by another process based on quite different prin- 
ciples invented by Ernest Solvay, and patented in 
1868. Only the principles of the process can be de- 
scribed. (1) Common salt is dissolved in water so 
as to form a saturated solution, the brine is purified 
if necessary from foreign matters by settling or 
otherwise, and is then run into a clos^ vessel and 
is saturated with ammonia. The solution is then 
passed through a cooler and through filters to re- 
move any suspended matter, and is treated with 
carbon dioxide, the temperature being kept low. 
Sodium bicarbonate is formed and precipitated, thus 
— Na Cl + NHs -I- COa + HaO = Na HCO, + NH4CI. 
The solution of salt and ammonia is usually allowed 
to fall down a tower provided with a suitable ar- 
rangement of diaphragms to break up the current, 
whilst the carbon dioxide ascends and is therefore 
brought into intimate contact with it. The pro- 
ducts are sodium bicarbonate and a solution con- 
taining ammonium chloride. The bicarbonate of 
soda is washed, and may be sent into the market 
as such. To convert it into the normal carbonate 
it is dried and calcined, the carbon dioxide evolved 
being used for carbonating more salt, and if soda 
crystals are re(|uired, the anhydrous salt is dissolved 
and crystallized as usual. 

The liquor containing the ammonium chloride is 
treated with lime, and the evolved ammonia is 
passed into more solution of salt, 2NH4Cl-l-CaH2 0a 
= CaCl2 + 2H20-f 2NH8. The apparatus is so ar- 
ranged that there is the least possible loss of am- 
monia or carbon dioxide. The carbonate produced 
by the ammonia process is usually purer than that 
fwoduoed by the Leblanc process. The only resi- 


dual product of the ammonia process is the solution 
of calcium chloride, and many attempts have been 
made to recover the hydrochloric acid from this 
with more or less success. 

Sodium Chloride^ NaCl, or common salt, is the 
best known of all the sodium compounds, and is, 
as a rule, the raw material from which the others 
are made. It is a white solid, cirstallizing in the 
cubic system. It decrepitates when heated, fuses 
at a red heat to a clear liquid, and boils at a white 
heat. It is soluble in water, but insoluble in alcohol, 
and it absorbs moisture only to a slight extent on 
exposure to the air. Pure sodium chloride can be 
prepared by dissolving pure sodium carbonate in 
hydrochloric acid, or by preparing a saturated solu- 
tion of the salt in water, and saturating this with 
hydrochloric acid, when sodium chloride is precipi- 
tated. The crystals are filtered off, rinsed with 
water, and dissolved and ciystallized twice from 
water. At low temperatures definite hydrates are 
formed, NaCl 2 HaO separating at -7® and NaCl 
lOHaO at - 23*". Sodium chloride has been known 
from the remotest antiquity, and is very widely 
distributed. It occurs in nature as a mineral, and 
in solution in sea- water. See Salt (Common). Sodium 
chloride is decomposed by sulphuric or other strong 
acid, hydrochloric acid being evolved ; and when the 
vapour comes in contact with silicates decomposition 
takes place, a fusible silicate of soda being formed. 
Salt is therefore used as a glaze for the common 
I varieties of pottery; a little salt being introduced 
into the kiln, volatilizes, and the vapour coming in 
contact with the clay is decomposed. See Salt 
(Common). Sodium Bromide^ NaBr, and Sodium 
Iodide^ Nal, closely resemble the chloride in pro- 
perties. 

Sodium Sulphate^ Na2S04, is prepared, as already 
described, by the action of sulphuric acid on common 
salt, the crude body being call^ salt-cake. It occurs 
in nature as the mineral thenardite, and in combi- 
nation with calcium sulphate as Glauberite, NaaS04 
0aS04. It is a white amorphous powder which 
melts at about 860° C. and dissolves readily in water 
with evolution of heat. Heated with charcoal it is 
reduced to sodium sulphide. 

Two hydrates are known. Glauber’s salt, NaaS04 
10 HaO, is used to some extent in medicine. It 
occurs in colourless crystals belonging to the mono- 
clinic system which effloresce in air. It is very 
soluble in water, the solution producing a consider- 
able fall of temperature. It melts re^ily, dissolv- 
ing in its own water of crystallization, and if this 
solution be allowed to cool, with constant shaking, 
Naa SO4 7 HaO separates. 

Sodium BisuLpkate (acid sulphate or bisulphate of 
soda), NaHS04, is made by treating sodium sulphate 
with sulphuric acid. It is obtained as a by-pr^uct 
in the manufacture of sulphuric acid by treating 
sodium nitrate (soda nitre or Chili saltpetre) with 
sulphuric acid, NaNOa + HaS04 = NaHS04 + HNO3, 
and in this form is known commercially as * nitre- 
cake ’. On heating it gives off sulphuric acid, and 
is therefore useful as a means of applying sulphuric 
acid at a high temperature. It is soluble in water, 
and hydrat^ crystals can be obtained. 

Sodium Sulphite^ NoaSOs. Tliis salt is obtained 
by saturating a solution of sodium carbonate with 
sulphur dioxide, then adding an equal quantity of 
sodium carbonate and evaporating to crystallization, 
when crjrstals of Na^ SO# 7 HaO separate. These 
belong to the monoclinic system. On exposure to 
the air they effloresce and undergo surface oxidation 
to sulphate; heated to 150° they lose water and leave 
the anhydrous salt. The cr3rst^ are veiy soluble in 
water. The solution has a faintly alkaline reaction, 
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and oxidizes to sulphate on exposure to the air. 

The bisulphite, Na HSOj, is obtained by saturat- 
ing a solution of sodium carbonate with sulphur 
dioxide and ciystallizing. It is easily soluble in 
water. On exposure to the air it loses sulphur 
dioxide. If sulphur dioxide be passed into a solu- 
tion of sodium carbonate kept at from 100® to 125® 
C. a sodium me to- bisulphate. NajSsOs (NajSOaSCb). 
is formed. This salt comes into the market in white 
crystals, and is valuable for many purposes on ac- 
count of the large quantity of sulphur dioxide which 
can be obtained from it. 

The sulphites are largely used in the arts as re- 
ducing agents, as antiseptics, and as sources of sul- 
phur (boxide. They are used as an antichlor for 
removing the last traces of chlorine from bleachetl 
pulp for paper-making and other materials. They 
are used in photographic developers for preventing 
oxidation. 

Sodium Thiosulphate (s(xlium hyposulphite, h;jqKV 
Bulphite of soda), NaaSaOj,5HjO. This salt occurs 
in large transparent prismatic crystals, l)elonging 
to the monoclinic system. It is soluble in water; 
the solution is neutral to test-paper and does not 
smell of sulphur dioxide, but decomposes on keep- 
ing, forming sulphate and de|X)siting sulphur, and 
it is decomposed at once by acids, sulphur dioxide 
being evolved and sulphur separated. It may be 
prepared by boiling a solution of sodium sulphite 
with sulphur. Polysuljjhides of the metals of the 
alkaline earths — such as the polysulphide of calcium 
which is present in alkali waste— on exposure to 
the air alworb oxygen and yield thiosulphate; 
therefore the salt can be prej)ared from alkali 
waste. The waste is exi)osed to the air and is 
th<in lixiviated with water; sodium carlxmate is 
added, which precipitates the calcium as carlxmate. 
After settling, the solution is drawn off, evajxjrated 
to crystallization, and the crystals are purified by 
recrystallization. Sometimes sulphur is added to 
the tank waste, the whole is Ixiiled with water, and 
the resulting solution is treated with suljdmr dioxide 
in a closed vessel. The calcium salt is then con- 
verted into the sodium salt as before. 

Sodium thiosulphate is used in photography as a 
fixing a^ent as it disw)lve8 silver chloride, bromide, 
and iodide readily; and for the same reason it is 
used in the Von Patera process of treating silver 
ores. It is used by the paper-maker as an antichlor, 
and for many other purposes. It is now made of 
great purity at a very low price. 

Sodium Nitrate (soda-nitre. Chili saltpetre), Na 
NO3 is a colourless crystalline salt. The crystals 
are not cubes, but they are nearly cubic in appear- 
ance, whence it is often culled cubic ni7rc. It melts 
at a^ut 316® G. and decomposes at a higher tempc^ra- 
ture. It is st^luble in water, and closely resembles 
potassium nitrate (nitre) in its general cliaracter, 
and, like it, deflagrates with charcoal. It occurs 
in considerable quantities in Chili and Peru and 
other parts of South America. 

The crude nitrate is boiled with water in tanks 
heated by steam, and when strong enough the liquor 
is run off into crystallizing vats. The crystals are 
drained, dried in the sun, and exported, and the 
mother-liquors are treated for the recovery of the 
iodine which they contain. It is used for most pur- 
poses for which nitre is used, as in the manufacture 
of sulphuric acid ; but, being hygroscopic, it cannot 
be made to replace nitre in the manufacture of 
gunpowder or fireworks. It is also used for the 
preparation of potassium nitrate (nitre). For its 
use as a fertilizer see Chiu Saltpetek. 

Sodiwn Phosphate, Several sodium salts of phos- 
phoric acid are known, but the only one of sufficient 


importance to be noticed here is the ordinary phoe- 
phate of commerce, hydrogen disodium phoe^^te, 
Na8UP04. This ciystallizes in laiw traxuparent 
tabular crystals, NasHP04l2Hs0, wnich emoref^ 
and become opaque in air. The salt is readily 
soluble in water, and the solution is alkaline to test- 
pa{Xir. It is usually prepared from the acid calcium 
phosphate produced by the action of sulphuric acid 
on bune-ash or native phosphates. The hot solu- 
tion is treated with sodium carbonate until a further 
addition prtxluces no effervescence, the precipitated 
calcium carbonate is filtered off, and the solution is 
concentrated and crystallized. 

Sodium SUicates. When silica and sodium car- 
bonate, common salt, or other salt of sodium, are 
fused together, combination takes place and silicates 
are formed. Stxlium silicates are soluble in water, 
and are known as soluble glass or water glass. The 
composition of the silicates varies much, according 
to the proiH)rtions in which the constituents have 
been mixed. The ordinary commercial soluble glass 
has approximately the co!niH>sition Nas0 4Si0«. 
Sodium silicate is often added to soap to increase 
its detergent [K>wer; it is used in calico printing, for 
fixing fresco painting, for preserving wood, for ren- 
dering wcMxl, &c., uninfiainmable, as a protective 
agent for stone, in the manufacture of various forms 
of artificial stone, and, as already mentioned, it forms 
the glaze on the chea{)er varieties of pottery. 

aODALlTK a name originally given by Thomson 
to a mineral discovered in West Greenland by Sir 
Charles Gieseke. It is crystallized in regular do- 
decahedrons, and also wcurs massive ; colour green, 
translucent ; hardness alx>ut that of felsiiar; specific 
gravity, 2’37. It was found by Tliomson to consist 
of silitui 38’r>, alumina 27*48, lime 2*7, oxide of iron 1, 
sixla 25. hydntchloric acid 3, volatile matter 2. This 
mineral has since lieen found in trans^iarent crystals 
and crystalline masses among the lava of Vesuvius. 

SODIUM. SeeHoDA. 

80D0M, Aiu'LK of, a fruit mentioned by Strabo, 
Tacitus, and JoBei)hus us growing on the shores of 
the Dea<l Sea, which was ixjautiful to the eye, but 
when eaten filled the mouth with ashes. It is sup- 
jxised to have been a gall prixluced by an insect 
called the (Jynips insana. It has furnished a well- 
known allegory to Milton in his Paradise Lost. 

»0D0MA. SeeRAZZl. 

SODOM AND GOMORRAH, the principal of the 
five cities (Sodom, Gomorrah, Adnuih, Zelxum, and 
Zoar) which are detK;ribed in the lxK)k of Genesis as 
the cities of the plain — that is, of the plain of Jor- 
dan. They are said to have been overthrown on 
account of the wickedness of their inhabitants (Gen. 
xix.), with the exception of Zoar, which was spared 
at the sup])lication of Lot. Modem writers are not 
agreed as to the site of these cities. They have 
commonly been placed on the txjuth of the Dead Sea, 
near the Salt Hill of Usdurn ; but it seems to have 
Ixjen shown conclusively by Sir George Grove (see 
Smith’s Dictionary of the Biblc!, articles Stxiom and 
Zoar) that this is not in accordance with the Scrip- 
ture narrative, nor with the other references to these 
cities in the Bible. Sir George does not profess to 
fix their site further than that it was to the north of 
the Dead Sea, and visible on the east from a height 
Ijetween Bethel and Ai. Sodom and Gomorrah are 
commonly used in the allegorical or denunciatory 
language of the Scriptures as ty|ncal examples of 
extremely wicked communities. 

SODOR AND MAN, Bishopric of, the title 
of the bishop of the see of Man, who has a seat, but 
not a vote, in the House of Lords. The origin of 
the term Sodor in the title is variously explained. 
The explanation given by Burton, which is that most 
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generally received, U that the Hebridei or 
lalei were divided into Nordureyer or Norderiea and 
Sodureyer or Suderies, the northern and loathem 
The dividing line waa at Ardnamurohan. 
The Suderies or southern division was included in 
the bishopric of Man. 

SOES'l\ a town of Prussia, in the province of 
Westphalia, 13 miles north of Amsberg. It is an 
antiquated place, with dark winding streets, several 
interesting churches, including a splendid Gothic 
church begun in 1314, and a U. Catholic cathedral 
in the Eomanesque style; a gymnasium, a normal 
school, &a Its industries are concerned with puddling 
iron, rivets, soap, sugar, hats, cigars, linen, spirits, &c. 
It stood a memr>rable siege in the fifteenth century, 
when the Archbishop of Cologne attacked it at the 
head of 60,000 men. Pop. (1880), 13,985 ; (1896), 
15,407. 

SOFALA, a small town on the south-east coast of 
Africa, on the Mozambique Channel, at the mouth of 
a river of the same name, belonging to the Portuguese. 

1 1 is built on an unhealthy marsh, and consists merely 
of a small assemblage of white-washed mud erections. 
It has an excellent basin for small vessels, but on 
account of the shallow bar at its mouth it can be 
entered only at high-water. It exports some gold- 
dust, and according to some authors is the Ophir of 
the ancients. — The same name is given to the district 
lying on the coast between the mouths of the Zambesi 
on the north and Delagoa Bay on the south, and ex- 
tending inland for about 150 miles. It is a low 
swampy country, densely wooded, and very unhealthy 
for Europeajis. It was discovered by the Portuguese 
in the end of the fifteenth century. 

SOFIA, Sophia, the capital of the principality of 
Bulgaria, situated in a plain on a small stream, near 
the foot of the south side of the Balkan Mountains, 
810 miles w.N.w. of Constantinople, to which now 
runs a railway. The older part is indifferently built, 
consisting for the most part of mean houses and 
narrow, uneven streets, but has been much improved 
recently; and on the east a now quarter has risen 
with handsome private residences, the palace of the 
prince, the courts of justice, national bank, ministry 
of war, town -house, theatre, consulates, public gar- 
den, &o, Sofia is the see of a Greek archbishop and 
a R. Catholic bishop; it has a high school or college 
with three faculties, a national library, &o. There 
are elegant public baths, very extensive bazaars, and 
a considerable trade. Sofia stands on the site of the 
ancient Roman town Ulpia Serdica. It was con- 
quered by the Bulgarians in 809, by the Turks in 
1382. Pop. (1893), 46,593; (1900), 67,920. 
SOFISM. See Sufism. 

SOFT-GRASS. See Holcus* 

SOIGNIES, a town of Belgium, in the province 
of Hoinault, 10 miles n.n.e. of Mons. It has regular 
streets and well-built houses; a church of the twelfth 
century in the Romanesque style, a townhall in the 
Spanish style, a college, and numerous schools, an 
hospital, and an orphan asylum. Pop. 10,000. 

SOILING, in agriculture, the practice of support- 
ing animals of various kinds in the summer season 
M itb green food of different sorts, cut daily, and given 
to them in racks in the houses, stall^ or yards, 
instead of sending them to the fields. 

SOILS, Chemical Constituents op. The chemi- 
cal constituents of soil mi^ be divided into three 
groups— (1) mineral matter, occurring naturally in 
the soil; (2) organic matter of the soil; and (8) matter, 
whether mineral or organic, artificially added hi 
order to increase the value of the soil as a source of 
nourishment for plants. The mineral matter, which 
forms by far the largest proportion of most soils, 
reetilts from the disintegration ot rooks by atmo- 


spheric and other physloal agencies. Phosphorlo and 
sulphuric adds, alkaliea, lime, magnesia, and iron art 
the necessary mineral constituents of all sdla suitable 
for the nuhdtion of plants; the presence of silica^ 
chloride of sodium, and of a few other salts, is required 
only in the case of certain classes of plants. The 
organic matter of soil consists for the most part of a 
peculiar substance called humust which is chiefly a 
product of the decay of plants grown upon the soil; 
by the further decomposition of humus ammonia and 
carbonic acid are formed, both of which are required 
for plant-life, the former as a source of nitrogen and 
the latter of carbon. The carbonic acid also exercises 
a solvent action upon certain of the mineral consti- 
tuents of the soil, such as earthy phosphates, fel- 
spathic minerals, &c. The matter added in the shape 
of manure is of such a nature as to supply the natural 
deficiencies of the soil, whether these be mineral or 
organic. See Hobtioulture and Manure. 

SOISSONS, a city of France, a fortress of the 
second rank, in the department of the Aisne, 51 miles 
north-east of Paris. It is an episcopal see, and con- 
tains a fine old cathedral, a college, public library 
of 30,000 volumes, museum of antiquities, d;c. 
Soissons was the residence of the early Frankish 
kings, and before the revolution it was the capital of 
a district called SoiasonnaU. It was anciently called 
Augusta Sueaaionum^ from the Suessiones, to whom 
it belonged. It was taken by the Germans in 1870 
after four days' resistance. Pop. (1896), 9715. 

SOKOTO. See Saokatoo. 

SOLANACEiE, or SoLANEiE (the nightshade 
family), a natural order of plants. The characters 
of the order are— exogenous herbaceous plants or 
shrubs; leaves alternate, undivided, or lobed, some- 
times collateral; floral leaves sometimes double and 
placed near each other; calyx inferior, 6- or rarely 
4-partite, persistent; corolla monopetalous, hypo- 
gynous; limb 5- rarely 4-cleft; stamens inserted on 
the corolla, equal in number and alternate with the 
segments of the limb; ovary usually two-celled; ovules 
numerous; fruit with two, four, or many cells; seeds 
many. This large and valuable order is widely diffused 
over the world, but is most abundant in the tropics, 
where, especially m South America, it is most copi- 
ously represented by thegenera^SoZanimand PhyacUia. 
It contains sixty-six known genera and about 1200 
enumerated species. The oi^or has been divided 
into two sections — Rectembryse, with the embryo 
straight, or nearly so; and Curvembryse, with a semi- 
circular, annular, or spiral curvature of the embryo. 
These are subdivided into tribes, chiefly distinguished 
by the nature of the fruit. The plants of this order 
have three leading properties, the prevalence of one 
or more of which separately distinguishes different 
species and genera, each of them predominating 
singly in certain plants, while in others they are 
found in various combinations. These properties 
consist in the possession of matter of a narcotic, 
stimulant, or starchy and nutritious character; and 
according as they prevail the plants, or the particular 
parts of them which they distinguish, are suitable 
for medicine, condiment, or food. The narcotic is 
the most prevalent characteristic in the order, and 
most of the plants in which it is largely devel- 
oped are deadly poisons. Most prominent of this 
class is the Deadly Nightshade (Atropa bdLadonna)^ 
which contains a poisonous narcotic alkaloid called 
atropine. (See Nightshade.) The various species 
of Hyoacyamua possess similar properties, which are 
especially prominent in Hyoacyamua niger, henbane 
(which see). Many species of Datura are powerful 
narcotics. The leaves of the Datura Stramonium 
(see Stramonium) are smoked for asthma. The 
genus NieoHana is both stimulant and narcotic. 
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19, Tabacwn ii tiie qpedet moit oommonly med for 
tobftooc^ but thu N, repanda is Bidd to be used in 
Havanna for imall dgwn^ the N, rudiea in Turkey, 
and the JVl Pereiea in Shiras. The oil of tobaooo ia 
actively poieonoui. It exerdaei a depreeamg action 
on the fimotiona of the heart and brain, to wLich the 
well-known soothing qualities of tobaooo are due. 
The Sclanum p$eudoquina of Brazil possesses tonic 
and febrifuge qualities little inferior to chinchona. 
The genus Caf/eicum is well known for its pnngenoy; 
the ground seeds form the favourite condiment 
Cayenne pepper. The seeds or berries are called in 
Mexico Chillies, hence the name Chilli vinegar for 
the solution of them in acetic add. Mandragora 
officinalis (mandrake) is used as a stimulant of the 
nervous system. By the Arabs it is called ‘ the devil’s 
apple.’ The Lycopersicum esculentum is the edible 
tomato, the Solanum tuberosum the common potato. 
The leaves and other parts of the potato are power- 
fully narcotic. The Solanum Lacinvaium^ or Kan- 
garoo Apple, is eaten in Tasmania. To the same 
genus belongs the Solanum dulramara^ or Woody 
Nightshade, a diaphoretic narcotia The Solanac-eas 
are closely allied to the Scrophulariacese or Fig- 
worts. See SCROPHULARIACEJL 
SOLAN GOOSE, or Gannet {Sida Bassana)^ a 
well-known species of Gannet, belonging to the 
section Totipalinatse of the Natatorial or Swimming 
Birds, llie Gannet genus {Sula) is distinguished 
by the straight bill, sbghtly curved at its tip, with 
its edges unecpially serrated or notched; by the wing^ 
having their first and second quills longest; by the 
tail Iteing of graduated conformation; by the tarsi 
being ridged or keeled posteriorly; by the claw of 
the middle toe lieing notched, whilst the nail of the 
hinder toe is rudimentary; and by the possession of 
a naked expansile apace on the breast. 'Jlie Solan 
Geese notably inhabit the Boss Kock in the Frith 
of Forth, and have other stations or haunts on the 
northern coasts of Britivin. These ^'irda attain an 
average length of alK)ut 3 feet. The head and nock 
are of a buff colour, the pnmary feathers of the 
wings being black, and all the rest of the plumage 
being white. I’he young birds are of black colour, 
streaked with white. The Solan Goose makes great 
havoc among the shoals of fishes, and is a {>owerful 
bird on the wing, as well as an active swimmer. It 
is frequently caught entangled in the nets of fisher- 
men, and may be taken by a ruse consulting of tying 
a herring to a piece of floating wood, when the 
Gannet sw<K>p8 down to seize the fish, and is Htuniiod 
or kille<l by coming in contact with the wood. The 
nest consists of grass and sea-weed, and is very 
roughly crmstructed. Only one egg, of a pale-blue 
colour, is laid. H'he Booby (Sula fusra) is nearly 
allied to the Solan Goose, as also is the Sula varieijata, 
the excrement of which chiefly furnishes the guano 
of commerce. (S<,'e Ornithology, Ph VII., fig. 2.) 

SOLANINE (CtiHMNOr), a substance which M. 
Peletier procured from the Solanum mammosum of 
the Antilles. It is also found in the berries of the 
S. niffrum, as well as in the leaves and stems of the 
S. dulcamara. To obtain it ammonia is poured into 
the filtered juice of the berries, when a grayish 
matter falls down, which is collected on a filter, 
washed, and treated with boiling alcohol The sola- 
nine precipitates from this by evaporation. It is an 
o|^ne, white, somewhat pearly - looking jiowder; 
without smell; very bitter; fusible below 100® C.; 
deoomptisable at a higher temperature; insoluble in 
water, ether, oil of oUvciS, and essence of turpentine; 
but very soluble in hot alcohol, from which it crys- 
tallizes in slender, silky needles. It oombinei with 
adds, forming salts. It is eminently emetic, and in 
even small doses poisonous. 


SOLAR CORONA, the portion of the atirsola, 
observed daring total edipses of the sun, whibh lies 
outside the region of ooloared prominences. Tlie 
redon of colou^ prominences ia called the ohzomo- 
sphere. See Sun. 

SOLAR DAY. See Solar Time. 

SOLAR MICROSCOPE, an instrument by means 
of which a magnified image of a small transparent 
object is projected on a screen, the light employed 
being sunlight The solar microscope is really a 
magic lantern, in which the microscopic object in 
affixed to a clear plate, and the light employed bright 
sunlight reflected into the instrument 

SOLAR SYSTEM, the system of which the sun 
is the ruling centre. The planets taken in order of 
distance from the sun are Mercury, Venus, Earth, 
Mars, Asteniids, Jupiter, Saturn, Ilranua, and Ne^n 
tune, l^articulars as to their orbits, motions, and 
systems of satellitos are given in the articles under 
their res)H)ctive headings. 

Astronomy is as yet scarcely more than the sdenoe 
of the solar system; for while we have much yet to 
learn of the objects comprised in that system, our 
knowledge of objects beyond it is almost altogetlier 
B}>eciilative. The first exact information as to the 
motions of the planets was given in Kepler's laws. 
Before Kepler's time observations more or less exact 
had lieeu made, and on the principle that what has 
occurred with regularity will ooutinue to recur regu- 
larly, eclii>sus were pr^ioted; but the laws which 
he deduced fn>m Tycuo Brahe's observations are the 
alphabet of astronomy. The laws of Kejder and the 
science of astronomy were endowed with a living 
soul when Newton breathed into them his idea of 
gravitation. 

The relative distances of the planets from the sun 
are accurately kuowTi, their relative masses are known, 
and their orbits, with all thnir irregularities, are 
known. As might be expected, the exactness of our 
knowledge of heavenly bodii^s det>ends very much on 
whether those liodies are distant from the earth. We 
have most exact knowledge of the motions of the 
moon, and we can even l(M>k on the irregularities 
of its surface as upon a distant lands(;a|)e; what we 
know of Neptune is very inexact compared with our 
knowledge of the moon, yet it is very considerable 
compared with what wo know about Inxlies outsids 
the solar system. I'he l>elt of asteroids, or planet- 
oids, as they should be called, is made a mark of 
separation, and planets outside of it are called major 
planets; planets Inside of it are called minwr planets. 
A planet outside the earth’s orbit is called a superior 

S Umet ; a planet which lies inside the earth’s orliit 
I an inferior planet The mean distance of a pUmet 
is half the sum of its greatest and shortest distances 
from the sun. The eccentricity of a planet is the 
difference of the longest and shortest distances from 
the sun divided by their sum. 

The wonderful systems of meteors and comets 
which belong to the solar system, and the sun itself, 
are continujJly subjects of olsiervation and specu- 
lation, and eve^ year discoveries are made which 
imply further di^very, and more and more Impi^ 
us with the complexity of the solar system. With 
the article Astronomy we give a coloured plate of 
the solar system. 

SOLAR TELESCOPE, an ordinary telescope 
with an addition invented by Foucault which 
heat rays are reflected, and do not enter the instra- 
ment A telescope with a large object-glass will 
concentrate a great amount of heat at the prindpid 
focus when employed to examine the sun’s &k; and 
to remedy this inoonvenienoe the solar telescope Is 
provided with a pieoe of plate-glass, which is tbiky 
silvered by lieb^s proceei^ p Uoed before the object- 
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glMi. Bonllght touunoltted throngh a thin film of 
lilTer li foima to liATe loit nearly iw the heat-rays, 
and the other rays appear to have merely become 
leM intense. 

SOLAR TIME, time as indicated by a sun-diaL 
The successive hours indicated by a sun-dial are not 
equal intervals of time. (See OiAi^ Equation of 
I'lifS.) An hour of mmn aoJar time is the avera^ 
hour, taking the hours in a complete year as inm- 
oated by a sun-dial 

SOLDERS consist merely of simple or mixed 
metals, by which ordinarily metallic booies are firmly 
united with each other. In this respect it is a 
genend rule that the solder should always be easier 
of fusion than the metal intended to be soldered by 
it. Next to this, care must also be taken that the 
solder be, as far as is possible, of the same colour with 
the metfld that is to be soldered. For the simple 
solders each of the metals may be used, according to 
the nature of that which is to be soldered. For fine 
steel, copper, and brass work, gold and silver may be 
employed. In the large way, however, iron is sol- 
dered with copper, and copper and brass with tin. 
The most usual solders are the compound, which are 
distinguished into two principal classes, namely, hard 
and soft solders. The hard solders are ductile, will 
bear hammering, and are commonly prepared of the 
same metal with that which is to be soldered, with 
the addition of some other, by which a greater degree 
of fusibility is obtained, though the addition is not 
always required to be itself easier of fusion. Under 
this bead comes the hard solder for gold, which is 
prepared from gold and silver, or gold and cop}>er, or 
gold, silver, ana copper. The ha^ solder for silver 
is prepared from ecpial parts of silver and brass, but 
made easier of fusion % the admixture of one-six- 
teenth of zinc. ITie h/ird solder for brass is obtained 
from brass mixed with a sixth, or an eighth, or even 
one-half of zinc, which may also be used for the hard 
solder of copper. It is sold in the shops in a granu- 
lated form, under the name of spcUer tolder. The 
soft srtlders melt easily, but are partly brittle, and 
therefore cannot be hammered. Of this kind are the 
following mixtures: tin and lead in equal parts; of 
still easier fusion is that consisting of bismuth, tin, 
and lead in equal parts; one or two parts of bismuth, 
of tin and lead each one part. In the operation of 
soldering the surfaces of the metal intended to be 
joined must be made very clean, and applied to each 
other. It is usual to secure them by a ligature of 
iron wire, or other similar contrivance. The solder 
is laid upon the joint, together with sal-ammoniac 
and borax, or common glass, according to the degrees 
of heat intended. 1'hese additions defend the metal 
from oxidation. Glaziers use resin; and pitch is 
^metimes employed. Tin -foil, applied between the 
joints of fine brass work, first moistened with a strong 
solution of sal-ammoniac, makes an excellent junc- 
ture, care being taken to avoid too much heat. 

SOLDIER (from Latin aolidarina, from soliefus, a 
coin; so French, aoldat; Italian, aoldato; Spanish, «o^- 
dado)f a person eng^aged in military service, espedally 
a private as distinguished from an officer. See 
Army, Army (Standing), Conscription, Enust- 
mcNT, Militia, Ac. 

SOLDIER- ANTS, the name given to certain 
kinds of ants, forming members of each teiynitanum 
OP colony of White Ants, and of the colonies of the 
Common or Hymenopterous Ants also. The ‘Ter- 
mite-Boldien* are wingless, and appear to be a spe- 
oialixed form of the ‘workers.* ^th soldiers and 
workers are sexless individuals, and among the Ter- 
mites the difference between them be observed 
at the mo m e nt of their emerging from the ^[g. 
WhOit the workers perform all the tasks incidental 


I to the life and maintenance of the oolony, the duties 
of the soldier-ants appear to consist in defending the 
community from the attacks of foes. For t^ pur- 
pose they are armed with powerful mandibles or 
jaws. Among some species of ordinary Ants the 
same division of the neuters into workers and soldiers 
exists. See also Ants, Termites, Ac. 

SOLDIER-BEETLES, a name sometimes given 
to certain Beetles or Coleuptera belonging to the 
family TelephoridsB. These beetles are so named 
from the frequent red coloration of their bodies. 
They infest Umbelliferous plants, particularly in 
spring, and appear of carnivorous habits and pugna- 
douB tastes. Both sexes are winged, and the head 
projects. The last joint but one of the tarsi is 
bilobular. 

SOLDIER-CRABS, or Hebmit-cbabs, the names 
applied to several genera of Decapodous Crustaceans, 
from their combative habits, and from the fact of 
their inhabiting the cast-off shells of Molluscs, each 
crab tenanting a single shell like a veritable anchor- 
ite. These Crabs belong to the Anomurous section 
of the order Decapoda. The abdomen or tail is of 
soft or semi-soft nature, and the limbs or appendages 
of the abdomen are rudimentary in their nature. 
To protect this soft abdomen the Hermits seek 
refuge in the shells of Mollusca. 'I’he Common 
Soldier or Hermit Crab {Pagurua Bemhavdua) is a 
familiar denizen of all our coasts, and is most fre- 
quently foimd ensconced within a whelk’s shell. This 
genus has the abdomen turned upon itself, and the 
abdominal legs form asymmetrical appendages at its 
tip. The inner antennae are very short. One of the 
chelae or nipping-claws is greatly developed over the 
other one, and is used to close the mouth of the shell 
when the crab retreats into its abode. Another 
sj)ecies, Pagurua Pruleauxhii, is noted aslnvariablpr 
having a particular species of Sea-anemone {Adamma 
paJliaia) fixed on the exterior of its shell The 
Crafty Hermit or Soldier Crab (Pagw'ua calidua) 
inhabits the Mediterranean Sea. The Diogenes 
Hermit {Cenobita JJiogenea) is a large species, found 
in the West India Islands. 

SOLE {Solea vvJgaris\ a iqaicies of Flat-fishes or 
rieuronectidae (which see). The genus Solea includes 
those in which the lower jaw is hidden by the skin, 
and in which several rows of teeth are developed. 
As explained in the article Pleuronectidee, the l^dy 
in the Flat-fishes is merely more flattened from side 
to side than in ordinary fishes. The Sole is one of 
the most familiar of our British Flat-fishes. The 
right side is commonly that which is brown or dark- 
coloured, and u]K)n which the eyes are situated. The 
left side is white, and upon tins latter side the fish 
rests. The scales are very small, and are of the 
placoid variety. The average length, which, how- 
ever, is frequently exceeded, is about 10 or 12 inches, 
and the weight about 16 or 18 oz. Yarrell mentions 
one gigantic specimen which measured 26 inches in 
lengtid, 11 J in width, and which weighed 9 lbs. The 
Sole is at its worst from February to the end of 
March, this being the spawning season. It is eaten 
during the other month^ and &e fiesh is very palat- 
able and nutritious. These fishes are usua^y cap- 
tured by the trawl-net, and sometimes by the line. 
They inhabit the shallow waters of sandy coasts, and 
sometimes ascend rivers to spawn. Other species of 
Soles are the S, peguaa, or the Lemon French SoIsl 
BO named from its yellow colour; the Variegated 
Sole {S, variegata), which has a reddish-brown colour 
marked with darker brown bands; and the Solenette 
or Little Sole {S, or Afonochirua Unguatulua), tiw 
average length of which k about 5 inches. 
Transparent Sole (Aekirui pellucidua) of the Paoifio 
Ooean, which wants the pectoral fins; and t^ Zebca 
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Bole (A tAHna) of Japan, are alao widl-lmown 
qpadoB. 

BOLEN. Bee Rai OB-8RILL, 

SOLENT, or Solent Sea, that part of the Britfaih 
Channel leparatinr the north west shore of the Isle 
of Wight from the mainland of Hampshire, and 
extending between the Needles and West Cowes. 
It has a width var^ng from 2 miles to 5 miles; and 
though its navigation is rather intricate, it affords a 
safe and well-sheltered roadstead to numerous vessels, 
when either wind-bound or in time of war waiting 
for conv<^. 

SOLESMES, a town of France, department of the 
Nord, on the Sella, 20 miles east of Cunbrai, with 
an ancient abbey, and a large and handsome church. 
Pop. (1896), 5704. 

SOLFURE (Grennan, Solothurn)^ a canton of 
Switzerland, bounded on the north by Basel- Land- 
schaft ; west, south, and south-east by Bern ; and 
east by Aargau; area, 306 B<]uare miles. It is tra- 
versed throughout by the Jura, which here assumes 
the form of seven distinct and nearly parallel terraces, 
highest in the south, and gradually lowering as they 
proceed northward from 8000 to 1000 feet Corre- 
sponding with these terraces are a series of parallel 
valleys. The whole canton belongs to the basin of 
the Rhine, which receives the far greater part of its 
drainage through the Aar, which traverses the canton 
in an x.n.e. direction. The climate is on the whole 
remarkably temperate. In re8{>ect of soil this canton 
is one of the most highly favoured in Switzerland. 
Not only in the lower grounds but in many of the 
mountain-slopes, almost all the ordinary cereals and 
large quantities of fruit are raised. A large propor- 
tion of the surface is occupied by meadows and pas- 
tures. On these immense numl)eni of cattle, both for 
feeding and dairy purfioses, are kept, and the produce 
forms one of the most important semrees of revenue. 
The woods also are extensive. Manufactures, instead 
of making progress, appear rather to have recently 
declined. Limestone is extensively quarried ; when 
susceptible of high polish or variegated it is called 
Soleure marble. The inhabitants are mostly Roman 
Catholic, and speak German. Numerous schools are 
providedi, and every child seven years of age must be 
at school I'he government, once aristocratic, was 
rendered popular by successive modifications from 
1831 to 1856. Soleure was admitted to the Con- 
fu<leracy in 1481. It is the tenth canton of the Con- 
federation in order of a<lmisaion, the sixteenth in 
extent. Pop. (1900), 100,838, of whom al out three- 
fourths are 11 Catholics, the rest Protestants. 

SOLEURE (German, Solothum ; anciently. Solo- 
durum), a town of Switzerland, capital of the above 
canton, finely situated on the south side of one of the 
most beautiful parts of the Jura chain, on both sides 
of the Aar, here crossed by two bridges, 18 miles 
north of Bme. It b well built; has wide, well- 
paved streets, several good 8<{uares, of which that of 
the market place, adorned with a fine fountain, b the 
l>est. The principal edifices are the minster or cathe- 
dral, the clock tower, of Burgundian origin, a massive 
Sipiare of solid masonry, rising for 80 feet without 
window or other opening; the townhouse, an old 
irregular building, surmounted by several towers; 
tlie museum, containing a rich collection of Jura 
fiwsib; the barracks, the arsenal, with a very curious 
and extensive collection of ancient armour ; the the- 
atre, public libraiy, and gymnasium, llie manufac- 
tures are of little consequence, and consist chiefly of 
cotton stuffs, leather, iron-ware, paper, beer, and vine- 
gar. IVade also b v^ limited Pop. (1901), 10,116. 

SOLFAING signifies to exerobe the voice upon 
the ^llables do, re, mi, fa, sol, la, si (solmirAtion), 
used to designate the notes cl the diatonic scale. 


PieoMwtthont test, intended lor ihbioit of exerolin 
are called 9dtftggi Sometimes thb word b applied 
also to instrumental muslo (for example, on the piano), 
and then thoee pieces are meant which are meielj 
intended to exer^ the learner in reading notes mm 
hitting intervals. See ToNio Sol-fa Ststbic. 

SOLFATARA, the Italian name for a kind of 
volcanoes found in various parts of the earth, which, 
though not in a state of actual eruption, |^ve out 
sulphureous gases and vapours. 

SOLFEGGI. See Solfaincl 

SOLFERINO, a village and commune of Italy, 
in the province and 18 miles north-west of Mantua; 
with a church and two chapels. In 1796 the Aus- 
trians were here defeated by the French prior to the 
siege of Mantua; it was here also, on 24th June, 1869. 
that a battle was fought between the French and 
Sardinians on the one side and the Austrians on the 
other, resulting in the defeat of the latter, and the 
subsequent treaty of Villafranca. Pop. 1160. 

SOLICITOR, in England, an officer of the 
Supreme Court of Judicature who b entitled to sue 
out any writ or process, or commence, carry on, 
solicit, or defend any action or other proceeding in 
any court whatever. Solicitor of the Supreme Court 
is the title given by the Judicature Act, 1878, to all 
attorneys, solicitors, and proctors. Before that act 
attorneys conducted business in the common law 
courts, solicitors conducted business in the Court of 
Chancery, and proctors conducted actions in the 
ecclesiastical and admiralty courts. The solicitor- 
general b a law officer of the crown next in rank to 
the attorney -general, and who in the absence of t^ 
attorney -general may exercise hb functions. The 
Solicitor- general of Scotland b a law officer bearing 
a relation to the lord -advocate similar to that which 
the Solicitor-general of England bears to the attor- 
ney -g©n®>^- 

SOLID, a solid in geometry is a magnitude 
having three dimensions —length, breadth, and thick- 
ness. A solid in physics b a body characterized by 
invariability of form ; so much so, that the motion 
of one of its parts produces motion in the whole. 

SOLIDIFICATION, the passage of a \>ody into 
the solid state. A body, on solidifying from the 
liquid state, gives up a quantity of heat without ex- 
hibiting a decrease of temperature. For example, 
BU()pr>Me we take 1 lb. of water at 0*' C., and |^r 
into it 10 lbs. of mercury at -30'8® C.; the mercury 
will rise in temi>erature to 0" C., the water will not 
fall in temperature, and nearly | lb. of ioe at 0” C. 
will be formed. Ten units of heat, required to raise 
10 lbs. of mercury from -80*8" C. to 0** C., have 
been supplied by | lb. of water in solidifyi^; it 
would thus take nearly 70 lbs. (accurately 69 lbs.) of 
mercury at > 80*3'' C. to freeze 1 lb. of water. 

Two laws are recoraized in the solidifying of 
bodies from a state of msion: — 

(1.) A iubtlance begint to tolidify at a temperaturt 
which it fixed if the m^ure it fixed; at ordinary 
atmoipkerk pretture Ait temperature it the tempera- 
ture or ^ut of fution for the particular tubtianee, 

(2.) Prom toluiification commeneet till U it complex 
ed the temperature of ike liquid portion it conttant. 

There are some substances, such as glass and irony 
which become plastic before liquefying, and therefore 
possess no definite point of fusion; and for sueffi snb- 
stances the above laws do not hold. It b possible 
that these substances reallv rive the rule, and that all 
bodies, in fusing or solidifymg, pass through a stage 
of plasticity; but in the majority of cases the riae 
or fall of temperature on passing through the plastio 
conffidon b so small that it b not detected. Solidi- 
ficadon b called eryttallization when crystsla whiolk 
may be seen are formed. Bnch bodiea aa oigaiik 
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tUmet, glAM, glue, and lampblack are aald to be non- 
oxyitaU&d; yet it ia extremely probable that ^ 
aoUd bodiea would be found to be asaemblagea of 
cryatala if we poaaeaaed optical inatnimenta by which 
we could aee the minute structure of aubatancea. 

Bodiea may aolidify by cooling from a atate of 
fuaion, or they may cryatallixe or be precipitated 
from aolution; there is, however, no difference be- 
tween the quantity of heat given up by a body aolidi- 
f 3 ring from a solution and that given up by the body 
solidifying from a state of fusion, if the aolids result- 
ing in the two cases are identical. 

When water solidifies the resulting ice is about 
larger than the volume of water which produced 
it, and on this account ice floats on the surface of 
water. Cast-iron is larger, at the temperature of the 
fusing-point, in the solid state than in the liquid state; 
so also is bronze and other metals which give good 
sharp castings. In many cases a substance contracts 
in the act of solidifying; and since the general effect 
of heat on bodies is to expand them, contraction in 
the act of solidifying might be considered most natural, 
because we have seen that heat is abstracted from 
a body to solidify it. Lead is an exanqde of a body 
which contracts continuously on cooling from the 
liquid state. Dr. James Thomson has shown that 
with bodies which expand in the act of solidifying 
increase of pressure lowers the temperature of solidi- 
fication, while with bodies which contract continu- 
ously pressure raises the point of solidification. 

Some cases of solidification in the popular meaning 
of the tenn may be considered. A mass of lime- 
putty, in drying, is split up by numerous cracks due 
to shrinkage; if the putty be mixed with sand shrink- 
age acts more uniformly through the mass, the cracks 
are not so large and continuous, and the dried mass 
holds better together, though small pieces are not so 
firm as in the case of pure putty. Pressure will 
compel the solid particles of a mud to approach one 
another as water is removed from it, whether by 
evaporation or drainage; and in this way we account 
for bard slate occurring where clayey sediment has 
sustained great pressure. In the solidifying of a 
mixture of plaster of Paris and water the water does 
not leave the compound, but actually solidifies in the 
crystals of gypsum which are formed, and the sub- 
stance may be brought to the floury condition again 
by submitting it to heat sufficient to expel the water 
of crystallization. In the case of Portland cement 
water combines chemically with the lime and clay 
of which Portland cement is composed. With plas- 
ter of Paris and Portland cement there is very little 
shrinkage. 

SOLIDUNGULA (‘Single -hoofed’), a division 
of the Mammalian order Ungulata (which see) or 
Hoofed Quadrupeds, represented by the Horses, 
Asses, Zebras, &c. This group, in former arrange- 
ments of the Mammalia, usually ranked as a distinct 
order, but it has now been incorporated with the 
Ungulate Quadrupeds as a characteristic subdivision 
of that order. The Solidungula are distinguished 
primarily by the fact that the feet have each a single 
well-developed toe only, this toe — the third — being 
encased in a broad ‘hoof’ or nail, and forming the 
sole support of each limb. No supplementary hoofs 
exist, although rudimentary toes may exist concealed 
beneath the skin. The teeth form an interrupted 
or discontinuous series in each jaw, the males pos- 
sessing canine teeth, which are absent in the female 
anim i ds . The incisors number six, the canines two, 
the prsBrnolars six, and the molars six in each jaw. 
The skin is hairy, and a ‘mane’ exists on the neck. 

SOLIDUS, a Roman coin originally called aureus. 
See Aureus. 
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SOLINGEN, a town of Prussia, in the Rhine pro* 
vinoe, with manufactures of iron and steel ware, 
espedally swords, for which it has long been famous; 
copper and brass ware, cutlery, and surgical instru- 
ments are among the manufactures^ also Uuen, cotton, 
and silk fabrics. Pop. (1900), 45,249. 

SOLIS, Antonio db, a Spanish poet and historian, 
bom at Piacenza, in Old Castile, in 1610. His infl- 
ation for dramatic poetry procm^ him the acquaint- 
ance of Calderon, for some of whose pieces he wrote 
the preludes (loos). He is principally known at 
present as a historical writer. Having been appointed 
historiographer of the Indies, he drew up a work 
entitled Historia de la Conquista de Mejico, which 
p^ed through many editions, and of which an 
English translation was published in 1724 (folio). 
He took orders in the church in the latter part of his 
life, and died at an advanced age in 1686. An edi- 
tion of the History of the Conquest of Mexico, in 
the original Spanish, was printed in London in 1809 
(three vols. 8vo). 

SOLITAIRE (Pezophapi)y a ‘wingless’ bird, which 
has become extinct within comparatively recent 
times. It inhabited the Islands of Bourbon and 
Rodriguez within the last 300 years, and was in all 
probability exterminated by the hand of man. The 
wings were present in a very mdimentary condition, 
and were certainly too short for purposes of flight. 
The remarkable bird named the Dodo, which i^a- 
bited the Island of Mauritius, and was abundant in 
1598, but has since then become completely exter- 
minated, probably resembled the Solitaire; but the 
latter was of less size than the Dodo. Probably the 
Solitaire was a Rasorial or Gallinaceous bird, ^lied 
to the Pigeons or Columbid». It was described by 
Leguat, a French voyager, under the name of the 
‘Solitary,’ and this traveller tells us that the feathers 
of the males were of a ‘ brown -gray colour,’ the feet 
and bealc being like a turkey’s, but ‘ more crooked.’ 
He notes that the tail was inconspicuous in size, the 
binder parts being rounded; the nock was straight, 
and the eye black and lively. ‘ They never fly,’ says 
Leguat; ‘their wings are too little to support tne 
weight of their bodies; they serve only to beat them- 
selves, and to flutter when they call one another.’ 
Some of the males were said to weigh 45 lbs. The 
plumage of the females is described by Leguat as of 
lighter colour than that of the males. 

SOLMIZATION. See Solfaino. 

SOLO is a piece of music, or a passage in which 
a single voice or instrument performs quite alone 
(that is, without accompaniment), or is distinguished 
above the other voices. Thus there are violin solos, 
solos for the pianoforte, Ac., pieces for the violin or 
the piano only; but a solo for the violin also signifies 
a passage in which the violin part is the principal. 
A solo {dso, in a piece of music for several instruments 
or voices, denotes a passage which u to be execute<l 
by one of the instruments separately. And tvtti 
signifies that all the voices or instruments are to 
commence again after the solo has been played. 
iSoZt, in the plural, denotes that two or more voices 
or instruments are to execute a passage in the same 
manner, distinctly from the other instruments or 
voices. (See Obligato.) Peculiar freedom, ease, 
distinctness, and power of execution are required to 
perform the solo with correctness, taste, and feeling. 

SOLOMON (Hebrew, Sheldmdh, the Prince of 
Peace), son of David, king of Israel, by Bathsheba, 
formerly the wife of Uriah. He was appointed by 
David to be his successor on the throne in preference 
to his elder brothers. On his accession he caused 
his brother Adonijah, and Joab, the late commander 
of the army, who had entered into a conspiracy 
against him, to be put to death, anil oonfimiM bis 
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poirer hy farmiiig alllaiiWM with loveigB rnfen. Hit 
fOBBArkMk jiidioUl (Uddm^ and hit ooapktioo of 
tho politiotl inidtiitloiit of Mvid, thowod a topeii- 
ority of ganiiit which gained him the reepect of the 
peo^ By the hnilmng of the temple, which, in 
magnitude, tplendour, beauty, exceed any 
former wo^ m architecture, he gave to the Hebrew 
worehipa magnifioenoe whi^ bound the people more 
oloeely to their n ational ritea. The wealth of Solo- 
mon, aocumulated by a inrudent uee of the treaeuree 
Inherited from hit father; by eucoeaeful oommeroe, 
tfimngh which he fint made the Hebrewe acquainted 
with navigation; a careful adminiatration of the 
royal revenue^ whioh he caueed to be colleoted by 
trove govemon; and by an increaae of taxee, — 
enabled him to meet the expenae of erecting the 
temple, bidding palaoea, dUea, and fortlficationa, and 
of aupporting the extravagance of a luxurioua court 
But while, on the one hand, the proaperity of the 
people WM promoted, and the arta ana dvilixation 
were improved; on the other, an example of pemi- 
oioua luxury, and of a gradual relaxation d the 
aeverity of the Moaalc religion, waa exhibited. Ad- 
miration of Solomon'a wiadom and regal magnificenoe, 
which brought crowda of foreignera to hia capiUd, 
and among the reat a queen of Sheba, eaaily drowned 
the few vuicea of diaoontent Hia adminiatration of 
Jnstioe gained him the reapeot cd hia aubjecta; and 
an army atood at hia command, oonaiating of 12,000 
hoteemei^ armed in the Eg^tian manner, and 1400 
war-chariota, to overawe the Gentile tribea, whioh 
had been aubjugated by David to the Jewiah yoke, 
and were now forced to labour in the aervioe of 
Sedomon. Fortune long aeemed to favour thia great 
king; and larael. In the fulneaa d ita proa;)erity, 
eoaroely perceived that he waa continually beooming 
more deapoti& Contrary to the lawa of M<ioea, 
Solomon emitted foTBin women into hia numeroua 
harem of 700 wivea and 300 concubinea; and from 
love to theae women he waa weak enough in hia old 
age to permit them the free practice of their idola- 
troua worahip, and even to taJee part in it himaelf. 
Still hia adveraariea, who, toward the cloae of hia 
life, aimed at hia throne, could effect nothing; but 
after hia death the diacontent of the people broke 
out into open rebellion, and hia feeble aon ^hoboam 
could not prevent the dividon of the kingdom. The 
forty yeara’ reign of Solomon, the laat yeara of which 
were leaa glorioua than the firat, ia atill, however, 
celebrated among the Jewa for ita aplendour and ita 
happy tranquillity aa one of the brighteat perioda 
of toeir hiatoiy. Throughout the ^wt it ia oon- 
ddered aa a golden age. The wiadom of Solomon 
ia apoken of in the Bible aa a divine gift, and be ia 
repreaented aa pre-eminent in thia reap^ over all 
other men. In 1 Kinga, chap. iU. 5-14, there ia an 
account of a vidon, in which, in anawer to a petition 
for wiadom, Solomon ia promiaed wealth ao<l wiadom, 
both exceeding that of any of hia predeoeaaora or 
auoceaaon on the throne. The writinga attributed 
to Solomon among the canonical booka of the Bible 
are the book of Proverba, Eccleaiaatea, and the 
Song of Solomon. With the exception of aome 
of the Proverba, the authenticity of all ia diaputed. 
Separate notioca are mven of each of them. The 
apcKaypbal book, the Wiadom of Solomon, alao pro- 
feaaea to be hia oompoaition. For the chronology of 
Solomona reign aee Jews. Solomon’a wiadom and 
happineaa have become proverbial; and the fablea of 
the labbina, and the heroic and erotic poema of the 
PeniaDa and Arabiana apeak of him aa the romantic 
traditiona of the Kormana and Britona do of King 
Arthur, aa a fabolotta monarch, whoae natural adence, 
wboae wiae aayinga and dark liddlea^ whoae power 
•ad nagnifioanoa. art attributed to magic. Acooid- 
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ing to theae ffotioiie Solmnon'e ring waa the ta ll a m a n 
of hia wiadom and power, and, like the temple of 
Solomon in the myateriee of the Fireemaaona and 
Roeioniciana, haa a deep aymboUoal meaning. 

SOLOMON'S SKAL (Pelygomahm), a genns ot 
planta belonging to the natnr^ order T l iliaoe a fi The 
rhiaomee of P, qffieinaU and P, are told 

in the herb-ehopa under the name of Solomoa’a Seal, 
and are employed aa a popular application to remove 
the diiooloration of bruim parta of the body, and 
eapeoially the eyea. The genua waa named by Lin* 
nieus Cont'oUaria. The perianth ia ahortly aix-claH 
at the aummit; atamena aix, inaerted upon the middlo 
of the tnbeof the perianth; ovary three*oelled; beny 
three-cdled. In the officinal aj^ea the leavea are 
ovate-eUiptioal, alternately half embracing the angu- 
lar atem; pedunolea moatly aingle-flowei^; flowere 
fragrant ContHtUaria oloaely allied to the 

plant! of thii genu% ie the well-known lily of tho 
valley. 

SOLOMON'S SONG (oaUed alao the SONO OF 
Songs, or Cantiolxs), one of the canonical booka of 
the Old Teatament From the aarlieat period thia 
book haa been the aubjeot of voluminoua oontrover- 
aiea, into the hiatory of whioh we have not apace to 
enter. The oanonidty of the book haa rai%iy been 
diaputed, except on internal munda. It aeema to 
be proved that it waa a recognused part of the Jewiah 
canon in the time of our Lord. On the other hand, 
thoee who object to ita oanonidty urge that it ia not 
Quoted or alluded to iu the New Teatament. Till 
the beginning of the nineteenth century the author 
of the Look waa almoat univeraally believed to be 
Solomon, aa aeema to be implied in the inacription. 
Many modem critioa, however, on the ground of 
alleged Chaldeeiama in the text, aacribe It to a period 
aa 1^ aa Exra. Aa to the form of the poem, it baa 
been diaputed whether It ia a aingle aong or a ooUec- 
tion (aa implied in the Targum title), and whether, 
if one, it ii dramatic, idyllic^ or paatoi^ The unity 
of the poem ia auffidmtly evidenced by the continuity 
of namea, charactera, and aubjeot, and ia taken for 
granted by the majority of critioa. The poem ia 
partially dramatio in form, but it haa not been 
proved that it ia a remilar drama, or that it can be 
reduced to any other of the artificial modela contended 
for. The main aubject of dispute ia aa to the inter- 
pretation of the poem. Tlie various theories of 
interpretation are too numerous to specify; but all 
are mvided into two olaaaea, the literal and alle- 
gorical. Tlie highest form of allegorical algnlfioanoe 
contended for ia the mystical or spiritual interpreta- 
tion, by which the whole poem b tranafurmed into 
a figurative representation of the hopee and aspira- 
tions, together with the triab and cUfficultiea, of a 
spiritual life. The allegorical or mystical interpre- 
tation, whether applied individually or collectively 
to the church or nation of Israel, waa almost univer- 
sally received both by Jewa and Christiana until 
recent times. Only a few isolated objectors can be 
found before the epoch of modem criticism. 

The moat favoured literal interpretation ia that 
originally given Jacobi, and variously developed 
by other critioa, that the poem represents the tem)>- 
tatioD and triumph of virtuous love. The tempter 
ia Solomon, the object of hia solicitation a Shunamite 
shepberdeaa, and the third of the drunatis personie 
her abephei^ lover. Some of the holders of thia 
view do not hesitate to affirm it aa asuffident anbjeot 
for an inspired poem, and adequate to justify ita 
place In the canon of Scripture. Gthers, more oon- 
siatently, refuse to assign to it any sacred character. 

The supporters of the allegorical interpretation of 
the book stroiiffly urge the fi^nenqy witn which the 
marriage relatum b employed, both in the (Hd and 
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N«w Testament^ to represent the relation of Jehorah 
to Israel in the old, and of Christ to the ohnroh in 
the new dispensation. The 45th Psalm, the prophe- 
cies of Jeremiah and Eseldel, the parables of our 
Lord, the epistles of St. Paul, and ^e Apocalypse, 
are adduced as proof. To this it is replied that there 
is no instance of this metaphor so early as the alleged 
date of the Song of Solomon; that the applications 
of the metaphor in this book woold be blasphemous; 
and that it contains no mention of the name of 
Jehovah. 

The first objection, it is replied, has not much 
weight; the second is a prejud^g of the question, 
which is one of inspiration. A charge of blMphemy 
against the use of a metaphor is a very unsafe cri- 
terion on such a subject, and the same charge, it is 
also observed, has b^n brought against Scripture as 
a whole, and especially against the teaching of our 
Lord. In reply to the third objection, it is held 
that any direct explanation of the metaphor is 
unnecessary, and would be in bad taste, the main 
design being evident from the whole tenor of the 
composition, its unusual elevation of tone and senti- 
ment, as well as from the habitual tendency of ori- 
ental writers to the use of metaphor. No other 
subject, it is urged, would be worthy of its place in 
the canon, and its reception there, as well as its 
title, the Song of Songs, whether the author's or not, 
proves how r^ily the import of the metaphor was 
apprehended, as the name song being given to other 
sacred compositions in the record, the superlative 
deagnation would never have been conferred on one 
which had an inferior subject. The inapplicability 
of a literal interpretation, and the unsatisfactory 
nature of those which have been proposed, are also 
strongly urged. Passages are pointed out, of which 
nothing can be made in a literal interpretation, as 
chap. viii. 8~11. In particular it is ol^rved that 
many passages, as chap. v. 7, describe situations 
which can only be intended hi a metaphorical sense, 
as the use of such metaphors is common with oriental 
poets, while their literal interpretation would be a 
violation of the proprieties of oriental life, and would 
be simply ruinous to the character of an individual 
heroine, a risk which no judicious poet would run. 
The holders of an allegori^ interpretation generally 
assume some literal basis for the ^em, but it is the 
common view that the poet, warmed by the vision 
which rises to his imagination of a higher theme, 
soon loses sight of his original figure, and, attaching 
himself to the principal theme, allegorizes upon it 
with a freedom which casts aside the trammels of a 
literal interpretation. The principal personages in 
the poem, Shel0m5h and Shulammith, are otherwise 
held to be from the first typical characters, in support 
of which it is urged that the plural form is frequently 
used, even in the same passages with the singular, 
in describing the actions and sentiments of the latter, 
as chap, i 4: *Draw me, we will run after thee, . . . 
we wUl remember thy love more than wine : the 
upright love thee.' 

A very ingenious theory is propounded by Dr. Weir 
in the ^perial Bible-Dictionary. (See article Can- 
ticles.) He holds that the foreign element in the 
language of the Song u not Chaldeet, but Syriac and 
Arabic; that the local references, except where 
Jerusalem is introduced as the centre of divine wor- 
ship, are chiefly to the northern and eastern divisions 
of Canaan, Carmel, Sharon, Gilead, and Damascus. 
This he regards as indicating that the author was 
one whose habitual residence was not in Jerusalem, 
but in the north of the kingdom. These circum- 
stances are not always held inconsistent with the 
authorship of Solomon, who, it is said, might compose 
the poem while residk^ at Lebancm for ihe pleasures 


of the ehaee, and imitate the language of the northern 
inhabitants; but Dr. Weir suggests that the poem 
was written after the separation of the kingdoms, 
and indicates the longing of the patriotic Israelites 
for the temple worship and the glories of the reign 
of Solomon. This theory, if accepted, might throw 
some light on the absence of oirect mention of 
Jehovah or explicit allusions to his worship. 

SOLON, one of the seven wise men of Greece, and 
the legislator of Athens, flourished about B.O. 600 
(being bom probably B.O. 688). He wm deseeded 
from the ancient kings of Athens, and in particular 
from Codrus, but was in such narrow circumstances 
as to be obliged to get his living by commerce. He 
possessed poetical t^ents, and h^ acquired extensive 
knowledge by his travels. It was by Ms advice that 
the inhabitants of Cirrhawere punished for a violation 
of the temple at DelpM; that those persons who had, 
contrary to their promise, murdered the adherents 
of Oylon (who attempted to make himself master 
of Athens) on sacred gn^und, were arraigned and 
condemned; and that Epimenides was sent for from 
Crete to purify the city and to soften the fierceness 
of the Athenians by religious influences. Plutarch, 
who is the best authority on the life of Solon, sa^ 
that he made use of the services of Epimenides in 
the promulgation of his laws. One of the earliest 
public transactions of Solon had reference to the 
recovery of Salamis. The island had been conquered 
by the Megarensians, and all the attempts of the 
Athenians to reduce it had been without success. 
It had therefore been forbidden, under pain of death, 
to propose the renewal of the attempt. Solon, dis- 
contented with this state of things, composed an 
elegy reproaching the Athenians for their weakness, 
and, feigning himielf mad, recited the- poem with 
the greatest warmth before the people. The impres- 
sion which he produced was heightened by the 
exhortations of Pisistratus, who mingled with the 
crowd; a new war was resolved upon, and the com- 
mand of the expedition was given to Solon and 
Pisistratus. By the courage and prudence of the 
commanders, Salamis was recovered. Athens being 
reduced to great perplexity by the division of parties 
and the distress of the poorer citizens, who were 
overwhelmed with debt, in the third year of the 
forty-sixth olympiad (b.o. 594) all parties united in 
choosing Solon archon, and in investing him with 
unlimited powers. He raised the nominal value of 
money (this is disputed by Grote) ; entirely abrogated 
the debts, or reduced them so that they should not 
be burdensome to the debtors; and abolished the law 
wMch gave a creditor power to reduce his debtor to 
slavery. The success of his measures further induced 
the citizens to intrust Mm with the task of entirely 
remodelling the constitution. (See Attioa.) When 
Solon had completed his laws he bound the Athenians 
by an oath not to make any changes in his code for 
ten years. He himself left the coun^, to avoid 
being obliged to make any alterations in them, and 
visited Egypt, Cyprus, and other places. The story 
told by Her^otus of his visit to Croesus (see Cboesub) 
at this time is inconsistent with chronology. Re- 
turning to Athens after an absence of ten years, he 
found the state tom by the old party hate; but he 
was received with general esteem, and aU parties 
submitted their demands to Ms decision. Among 
the leaders at this time was Pisistratus, who was at 
the head of the popular party. Although a friend 
and favourite of ^lon, he found an opponent in him 

obvioua left for ever, ^ed soon 

after; but when and where his death took place Is 
uncertain. He is generally represented to have died 
in his eightieth year, in the seoond year of the fifty- 
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fifth olympiad The extant fragmoits of his poems 
are collect^ in Berek's Poetee Lyrici Gkaeci (vol. iL, 
4th ed., 1882). The letters to Pisistratus and to 
some of the seven wise men, attributed to him, are 
spurious. Solon's position and importance in Greek 
Imtoxy are discussed in various recent works. 

SOLOB^ an island In the Indian Archipelago, at 
the southern entrance to the Strait of Flores; lat. 
8** 47^ 8.; Ion. 123° 8' B.; 80 miles long by 15 miles 
broad. It is hilly, partly stony, and little culti- 
vated. The people consist of the mountaineers or 
aborigines, and the maritime inhabitants, who are 
Malays. The chief exports are wax and fish-oil, 
which last is procured from a species of black whale. 
SOLOTHURN. See Solburb. 

SOLSTICES, the points where the sun reaches 
its greatest distance from the celestial equator. At 
the tummer solstice the sun is at its greatest distance 
north of the equator; at the winter solstice the sun 
is at its greater distance south of the equator. The 
riod of the summer solstice (21st Jtme) is said to 
midsummer, and that of the winter solstice (22d 
December) midwinter; these dates are popularly so 
named. In our article Seasons we follow the best 
authorities in defining summer and winter as com- 
mencing at the respective solstices. 

SOLUTION. See Cohesion. 

SOLWAY FIRTH, an arm of the Irish Sea, 
forming part of the boundary between England and 
Scotland, and extending inland in a north-eastern 
direction for above 41 mUes, with a breadth diminish- 
ing from 20 miles, at its entrance between St. Bees 
Head in Cumberland, and Rayberry Head in Kirk- 
cudbrightshire, to 7 miles, and finally only to 2 miles. 
On the Scottish side it receives the Urr, Nith, and 
Annan; and on the EngUsh side, the Derwent, Ellen, 
Waver, Wanspool, and Eden. All these rivers, 
owing to the rapidity with which the tide advances, 
ore liable to a bore at high springs. A large portion 
of the Solway is left dry at ebb-tide, and the water, 
from the quantity of sand, is of a whitish colour. 
It abounds with fish, and has several valuable salmon- 
fisheries. On the English coast are Whitehaven, 
Workington, Maryport, AUonby, Silloth, and Port 
Carlisle, and on the Scottish Amnan and Kirkcud- 
bright. 

SOLWAY MOSS, a tract of land in Cumberland 
covered by a loose liquid moss, composed of mud and 
putrid fibres of heath diluted by internal springs, 
which in 1771 burst and overflowed about 500 acres 
of fertile land. These were afterwards cleared by 
washing the superincumbent moss into the Esk. 

SOLYMAN, or Suleiman L (called the Lawgiver 
by his own subjects, and the Magnificent by the 
Christians), was the only son of Selim I., whom he 
succeeded in 1520. Three days previous to the death 
of his father, and at the same time when Charles V. 
was crowned at Aix-la-Chapelle, he was proclaimed 
sultan. He had not been educated in the usual 
manner of the Ottoman princes; but, on the con- 
trary, had been initiated in all ^e secrets of state 
policy. His love of justice appeared at the veiy 
commencement of his reign, when he returned the 
property which his father 1^ taken from individuals. 
He restored the authority of the courts of justice, 
which 1^ been entirely destroyed, and selected 
governors and other officers from persons who pos- 
sessed property and were honest. *1 intend,’ said 
he, *that &ey should resemble the rivers which fer- 
tilize the countries through which they flow, not the 
streams which break down all they meet.’ Gazeli 
Beg, the ^vemor of Syria, had at first declared 
against Smyman, and involved a part of Egypt in 
hii revolt; but he was overcome by the genenJs of 
BolymaDy who also destroyed the Mamelukes in 


Egyp^ and oonoluded an armistloe with Pessiai 
Having thus seoured from distuxhanos on 

the riw of Syria and Egypt, he besieged and took 
Bdgrade in 1521. In 1522 he resolved to besiege 
the island of Rhodes, which had been in the posses- 
sion of the knights of St. John for 212 yean. He 
wrote a haughty letter to the knights, in which he 
called on them to surrender, unless they wished to 
be put to the sword. The siege of Rhodes cost him 
many men; but at length the town, being reduced to 
extremity, was forced to surrender, Deoember 2^ 
1522. The conqueror now turned his anns against 
Hungary, where he gained the battle of MohM in 
1526, and captured Buda. He took Buda a second 
time in 1529, advanced to Vienna, and in twenty 
days made as many assaults upon this city, but was 
finally forced to raise the siege, with the loss of 
80,000 men. In 1534 he marched towards the East, 
took possession of Tauria, but was defeated by Shah- 
Thamas; and in 1565, after numerous campaigns in 
Europe with varied success, his army met wito the 
same fate before Malta as formerly before Vienna. 
In 1566 he took possession of the island of Sdo, and 
in September of the same year ended his life at the 
siege of Szigeth, in Hungary, in the seventy-sixth 
year of his age, and four days before the taking of 
the fortress by the Turks. 

SOMATIC LIFE, the name applied to the inher- 
ent vitality of the tissues and organs of the body, as 
distinguished from the more active sense in which 
the word * life’ is applied to that of the organism as 
a whole. Thus after the death of an organism the 
somatic life or vitality of the tissues may exist for 
some time, as is well seen in the contraction of 
muscle shortly after death on a stimulus being 
applied to it. The name molecular life might rea- 
sonably enough be applied to indicate the inherent 
vitality of the tissues, which may and generally 
does persist after the organism is said to * dead ' 
in a popular sense. The duration of this somatic 
life varies very much in different tissues, individuals, 
and according to the concomitant circumstances of 
the case. The tissues of the cold-blooded animal 
will thus exhibit a longer duration of inherent vitality 
than those of the warm-blooded form. Thus mus- 
cular movements may be excited by stimuli in the 
bodies of turtles which have been decapitated some 
weeks previously. The consideration of this subject 
opens up a view of the living organism as interesting 
as it is instructive to reflect upon. The tissues thus 
possess, in their intimate or component cell-elements, 
a certain life of their own, which may be said in a 
manner to be independent of that of the organism as 
a whole. And in active life, as after deat^ we find 
a strict ratio between the.degreeof vitality possessed 
by different tissues. The more highly and actively 
fimctional a tissue is (for example, the muscular and 
nervous tissues), the more speedily will its somatio 
life depart, whilst less highly-organized parts may 
preserve their vitality for considerable periods. 

SOMAULI-LAND, a country on the eastern ooast 
of Africa. It is of a peninsular form, bounded on 
the north by the Gulf of Aden; on the east by the 
Indian Ocean, from Cape Guardafui to the equator. 
Its other boundaries are indefinite. The interior of 
this tract of land is very imperfectly known, but 
considerable portions of it appear to be little better 
than deserts, and, as a whole, it seems to be a table- 
land broken here and there by ranges of mountains. 
A valley called the Wadi Nogal, or * Happy Valley,' 
is spoken of in the most glowing terms. It is ex- 
tremely fertile and beautiful, and abounds in game 
and water. The greater part of the northern coast, 
and a portion of the eastern, south of Cape Guarda- 
fui, is lined with hills of considerabde elevation, in 
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tome parts attaining a height of between 6000 feet 
and 7000 feet Cte some of the moontaln-raDges 
many large blocks of pore white marble are found, 
with abundanoe of oWdian, gypsum, and large 
masses of basalt It is not a litue remarkable that 
the majority of the streams flowing from the moun- 
tains on the coast are bitter, and in quality highly 
astringent There are, however, others that affora 
most delicious and pure water. Several varieties of 
gum-trees occur, and the mimosa, tamarisk, wild fig, 
and several species of the cactus and aloe are abun- 
dant Wild beasts are numerous; they include ele- 

S hants, lions, leopards, hyenas, wolves, and jackals. 

everal varieties of deer, jerboas, squirrels, and a 
species of toucan are common. White vultures of 
enormous size are frequently seen; also the common 
osprey. The Somaulis are represented as perfidious, 
bigot^, and quarrelsome. The principal articles of 
trMe or produce are myrrh, ivory, ostrich-feathers, 
and gum-arabic. Berbera and part of the northern 
coast now belong to Britain, while Italy claims great 
part of the east coast 

SOMBRERETE, a small town of Mexico, about 
80 miles north-west of Zacatecas, and in the province 
of that name; remarkable only for the rich mines of 
silver in its neighbourhood. 

SOMERSET, a county of England, bounded north 
by the Bristol Channel and by Gloucestershire, east 
by Wiltshire and Dorsetshire, south by Dorsetohire 
and Devonshire, west by Devonshire and the Bristol 
Channel; area, 1,039,711 acres. The coast is, in the 
east, with the occasional interruption of a few lime- 
stone cUffs, low and marshy; out in the west is 
generally lined with lofty cliffs composed of slate. 
A considerable part of the interior consists of ranges 
of hills; in some districts there are extensive low 
marshy flats or fens. In the north-east these hills 
are irregularly grouped, and form a number of pic- 
turesque eminences, the loftiest of which, Lansdown 
and Dundry Hills, attain the respective heights of 
818 feet and 768 feet East of these groups, and 
extending in a w.n.w. direction from near Frome to 
the Bristol Channel, are the Mendip Hills, which 
form a marked and continuous range nearly 80 miles 
long, and in some parts exceed 1000 feet in height 
The Quantock Hills, occupying the west part of the 
county, are still more elevated, and in their culmi- 
nating point, called Bagborough Station, or Will’s 
Neck, attain the height of 1262 feet. In the north- 
east the prevailing strata belong to the oolite forma- 
tion, and contain tibe quarries which furnish the 
famous Bath stone; in the east and south-east mag- 
nesian limestone is laigely developed; on the north- 
east side of the Mendip Hills, extending from the 
neighbourhood of Frome towards Keynsham, are 
thm small isolated coal-fields, forming the southern- 
most deposit of that mineral in England. These 
fields are skirted, particularly on the south, by moun- 
tain limestone, interrupted by occasional patches of 
old red sandstone. In the west of the county the 
latter forms the prevailing formation, and consists 
chiefly of slaty rocks, forming the wild moorlands of 
Exmoor Forest. Over 983,000 tons of coal were 
raised in 1809. Besides the Avon and Parret, the 
former bounding the coimty on the north-east, and 
the other traversing it nearly centrally in a north- 
west direction, numerous other streams descend from 
the hills, and afterwards wind circuitously among 
the marshes. Among others are the Yeo, Axe, Brue, 
another Yeo or Ivel, and the Tona The railways 
belong chiefly to the Great Western system, the 
main line, after skirting the county from Bath to 
Bristol, pursuing a somewhat circuitous course south 
to Taunton, and joined on its way by several im- 
portant branches. Both the soil and dimate of 


SomerBetshire are well adimted for agriculture, and 
particularly on the rich alluvial traota mid in the 
vale of Taunton, heavy oropB of the finest wheat are 
raised. The meadows and pastures are remarkably 
luxuriant, and rear large numbers of excellent cattle. 
The hilly grounds are pastured with Leicester, cross- 
breeds, and Southdown sheep. The area under com 
crops, chiefly wheat, oats, and barley, is about 96,000 
acres, and that under green crops, mainly turnips 
and mangold, is about half as much. There are 
about 650,000 acres of permanent pasture and 50,000 
acres of mountain and heath used for grazing. 
Woods and plantations cover about 46,000 acres. 
The manufactures, mostly woollen and worsted 
goods, gloves, silk, linen, crape, glass, bath-bricks, and 
lace, ^ve their principal seats at Frome, Taunton, 
Wellington, Chard, Crewkeme, Bridgewater, and 
Shepton-Mallet. Cheddar and other cheese and 
mu^ cider are made. Salmon, herring, and other 
fisheries are carried on to some extent in the Bristol 
Channel. The county is nearly co-extensive with 
the diocese of Bath and Wells. For administrative 
purposes it is divided into forty hundreds, two 
liberties, the cities of Bath and Wells, part of the 
city of Bristol, and the municipal boroughs of Bridge- 
water, Chard, Glastonbury, Taunton, and Yeovil. 
Since 1885 the county has had seven divisions, each 
of which sends one member to Parliament. Taunton 
sends one member, and Bristol four. Pop. (1891), 
484,337; (1901). 508,104. 

SOMERSET, Dukx of. See Sxtmoub. 

SOMERSET HOUSE, Strang London, stands 
on the site of a palace commenced in 1547 by the 
Protector Somerset, but left unfinished at his death 
in 1552. After being the residence of several royal 
personages the building was taken down to make 
room for the erection of various government and 
semi-public offices, and the present building was be- 
gun in 1776 from designs by Sir William Chambers. 
It is in the Italian style with capitals of various Grecian 
orders. The east front, forming King’s College, was 
added by Sir R. Smirke, and the west wing, facing 
Lancaster Place, by Pennethome. The Strand front 
is 155 feet long, and its centre is pierced bv three 
arcades leading into a quadrangle 319 feet by 224. 
The river front is 800 feet in length, and is much 
finer than that facing the Strand. Somerset House 
contains the offices of the Registrar-General of births, 
deaths, and marriages, the exchequer and audit de- 
partments, the inland revenue and the probate and 
divorce registries of the High Court of Justice. 

SOMERS ISLANDS. See Bxbmudas Islands. 

SOMERVILLE, Maby, an eminent mathemati- 
cian and popular writer on the physical sciences, was 
bom at Jedburgh, 26th December, 1780. She was 
the daughter of Admiral Fairfax, who was knighted 
for his services at Camperdown and elsewhere. Dur- 
ing his absence on foreign service she was brought 
up at Burntisland, in Fifeshire, by her mother, a 
daughter of Samuel Charters, solicitor of the customs 
for Scotland, a woman, it is said, of great piety and 
force of character, but apparently not a friend to 
education. Mary’s appears to have been neglected 
till the age of ten, except in regard to domestio 
economy, but from her own observations on the 
sea-side she began already to acquire a taste for 
natural science. At ten she was sent to a boarding- 
school at Musselburgh, where she spent a year to 
little advanta^, although she had acquired a taste 
for reading. She learnt the use of the globes from 
the village schoolmaster, and spent much time in 
studying the position of the stars in the heavens. 
She also learned pianoforte playing and drawing; 
and, encouraged by her uncle. Dr. Somerville, minis- 
1 ter of Jedburgh, began to study the riaasics, and 
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Mqoired armootaUa knowle^ oi Greek and Latin. 
It was only, however, when ehe became acquainted 
with mathematios that ihe diaoovered the tme bent 
oi her genius, and In this study she made rapid pro- 
gress. In 1804 she married Samuel Greig, Russian 
consul lor Britain, a relative of her own. Tbe mar- 
riage was not a happy one, as her husband, tiiough 
he did not interfere vdth her studies, did not sympa- 
thise with them. Her husband died three years after, 
and she returned with two children to her father*s 
house in Burntisland, where she had the means of 
pursuing her studies without interruption. In 1812 
■he married her cousin, William Scmerville, son of 
the minister of Jedbui^h, who was appoint^ head 
of the army medical department of Scotland, and 
with whom she settled in Edinburgh, until in 1816, 
on his appointment to the army medicad board, they 
went to reside in London. Until 1827 Mrs. Somer- 
ville, though widely known for her scientific acquire- 
ments, had as yet made no attempt at authorship. 
It was at the request of Lord Brougham, and with 
the object of popularizing Laplace’s M^canique 
Create for the Soaety for the Diffusion of Useful 
Knowledge, that she prepared her first work. Mechan- 
ism of the Heavens. It proved above the class for 
whom it was intended, and was published independ- 
ently in 1831. It was adoptea as a text-book at 
Cambridge, where it was la^ly circulated. This 
work, BO remarkable for a woman, brought her many 
honours, and in 1835 a pension first of £200 and 
afterwaids of £300 a year from government She gave 
a preface to this work on the relation of the sciences, 
which she afterwards expanded into a separate work 
— The Connection of the Physical Sciences (1834). 
This work has been highly spoken of by scientific 
men, has been translated into the principal European 
languages, and widely circulated in English. Soon 
after the publication of this work she removed with 
her family to Italy, where she resided successively 
at Florence, Rome, and Naples, and the last of which 
she made her permanent residence after the death 
of her husband. Here she occupied herself with the 
preparation of a general work on physical geography, 
which was published in 1848, ana has enjoy^ great 
popularity. The revision of successive editions of 
her works also afforded her constant employment. 
In 1869 she published a new work on Molecular and 
Microscopic Science. She died at Naples on 29th 
November, 1872. The AthensBum, in a review of 
her works, expresses the opinion that with all her 
great acquirements and imquestioned command of 
the most intricate processes of the higher methods 
of mathematics, together with an excellent literary 
style, she was destitute of originality, and even of 
that comprehensiveness of method necessazy to the 
success of a popular scientific work. Her attainments 
were recognized by admission to many learned and 
scientific societies, British and foreign. 

SOMME, a department of France, bounded north 
by Fas-de-Calais, north-east by Nord, east by Aisne, 
south by Oise, south-west by Sei*ie-Infdrieure, and 
north-west by the English Channel; area 2379 square 
miles, of which 1853 are arable, 587 meadow, 206 
woods, and hardly 1 of vineyards. Hardly any mines 
are worked, and the manufacturing Indus^ is smaU. 
It is drained chiefly by the river to which it owes 
its name. The greater part of the department 
belongs to the upper chalk formation. The surface 
is slightly undulating, and the chalk fluently ap- 
pears on it In genei^ appearance it is one of the 
least picturesque districts of France. It has a soil 
not naturally fertile, but improved by cultivation; 
and carries on a considerable trade, chiefly in com, 
flour, olea^ons seeds, cattle, &c. The capital is 
And^. ^e department is mvided into five arrcn- 


dissements: Amiens, Abbeville, Doullens, M(mt- 
didier, and Pdronne. Pop. (1901), 584,101. 

SOMME, a nver of France, which rises in the 
department of Aisne, 7 mUee nmih-east of St Quen- 
tin; flows south-west, enters the department of the 
Somme, flows north-west past Peronne, Amiens, and 
Abbeville, b^ond which, about 16 miles, it falls into 
the English UhanneL Its only affluents of the least 
importance are the Awe and Celle, both on the left 
Its whole course is about 185 miles, of which 30 mUee, 
commencing at Amiens, are navigable. By the canal 
of Somme and that of St Quentin it communicates 
with the Oise and the Scheldt 

SOMNAMBULISM, or Sleep- walkino, the name 
applied to a peculiar condition of the mind, in which 
amongst the noiany included phenomena those of 
motion and action, guided apparently by the internal 
conditions of dreaming, are amount the most not- 
able. In fact a good definition of the somnambulistio 
state is that of regarding it as an * acted dream.' 
Somnambulism, however, would appear to differ 
from ordinary dreaming in two particulars. Thus 
*the train of thought,' to use Carpenter's words, *is 
more under the direction of sensations derived from 
without; and secondly, the muscular system is so 
completely under the control of the mind as not 
merely to give expression to its emotional states, but 
also to act in respondenoe to its volitions.’ One 
marked feature of somnambulism consists in the 
unity or exduiivtrUMB of thought exhibited by sub- 
jects, in that whatever object or objects the mind of 
the somnambulist fixes itself upon it takes cogniz- 
ance of these objects only, to the exclusion of all 
others. The train of thought of the somnambulist 
is, in accordance with this ntot, a strictly continuous 
and logical one; and reasoning and other Intellectual 
processes may be carried on definitely and consecu- 
tively, as if |>erfect volition were exercised. The 
somnambulistic condition may merge into ordinary 
dreaming so insensibly that it often becomes very 
difficult to draw any distinct line of demarcation 
between the states. Talking during sleep by some 
physiologists might thus fall under the definition of 
somnambulistic phenomena; whilst with others the 
process would be accounted as merely that of dream- 
ing. One of the most astounding conditions wit- 
nessed in somnambulism is the acuteness and won- 
derful exercise of the muscular tensCf and of direct- 
ing under the most difficult and trying circumstances 
the voluntary movements of the body. Sleep-walkers 
have thus been known to make their way unaided, 
and of course unconsciously to themselves, over the 
roofs of houses, to maintain their equilibrium on the 
ledges of roofs and gutters of house-tops, and in 
other dangerous situations in which the senses and 
powers of the waking mind might be severely tried, 
^ey may write unerringly and calculate correctly, 
and solve problems in their sleep which have bafflM 
the ingenuity of their waking moments. It is ex- 
ceedingly doubtful if the exclusive train of ideas 
already remarked as characteristic of the somnambu- 
list can be directed or guided into other channels by 
external circumstances — at least in natural somnam- 
bulism. In those analogous states of hypnotism 
(which see) and animal magnetism (which see), arti- 
ficially induced, the train of thought may be guided 
or directed more or less completely at the will of the 
^operators.’ The causes of this curious condition are 
but imperfectly understood, althoui^h the closer study 
during late years of mental phynolpgy has enabled 
us to appreciate more clearly the ^neral conditions 
in the which may characterize this state. It 
presents an example of one of those states in wbi<di 
a passive condition of the mind exists with ref erenoe 
to external objects and sensationa, aooompanied by 
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«a odit^y with regard to iti own internal oonioioiis- 
nen. The power of voluntary motion, as we com- 
monly exercise it, and as affect^ by external objects, 
is suspended, the place of active volition being taken 
by the internal conditions which in the first place 
determine the ideas, and in the second prompt the 
physical actions in the carrying out of these ideas. 

SOMNATH, a town of Inma, in Gujerat, on the 
south-west coast of the Peninsula of Kattywar, 210 
miles north-west of Bombay. It occupies a beautiful 
and commanding site, and u in the form of an irregu- 
lar quadrangle, mclosed on all ddes except the west, 
where the sea washes it, with a ditch and a walk 
This wall, which is 1} mile in circuit, is of great 
solidity and strength, constructed of massive square 
stones without cement, and flanked with two round 
and thirty-six square towers. The space inclosed is 
far too large for the present inhabitants, who do not 
exceed 7000, and live amid splendid rums, telling of 
a grandeur which has long since passed away, llie 
great temple, to which the place was mainly indebted 
for its celebrity, stands on an eminence north-west 
of the town, and so completely overtops all the other 
buildings that it can be seen at the distwceof 25 miles. 
It was stormed and pillaged by Mahmud of Ghazna, 
who found an immense b^ty within it, and carried off 
its sandal- wood gates, which, according to a prevail- 
ing tradition, he employed in embellishing his own 
tomb at Ghazna. The temple has never been rebuilt, 
and still remains a shapeless ruin; but a very extra- 
ordinaiy attempt was made by Lord EUenborough, 
while governor-general, to give it back its gates, 
which were carried in ostentatious procession from 
Ghazna for this purpose, and would doubtless have 
been replaced had not the court of directors interfered 
to prevent it 

SOMNUS (Latin, ‘sleep’), or Htpnob (Greek), in 
ancient mythology, the god of sleep, son of Nox 
(Night) and twin brother of Mors (Death). He 
dwelt at the western extremity of the world, where 
the imagination of early poets placed all awful beings. 
His power is great, and both mortals and gods are 
subject to him. Some of the later poets describe 
him as a handsome youth, some as a dull and lazy 
g^ whose dark abode no ray of Phoebus enters. 
He is sometimes represented wi& a wreath of poppies; 
sometimes with a horn, in which he carries <meams. 

SONATA (sonata or snonota, Italian, from sonare, 
to sound) is a simple piece of instrumental music 
intended to express various feelings in different pas- 
sages, according to the variety of expression of which 
the instrument is susceptible. It waa originally 
designed for one instrument only, principally for the 
violin; afterwards for the piano i^ost exclusively. 
Subsequently sonatas were composed in which the 
piano or harpsichord is accompanied by other instru- 
ments; for instance, the violin or flute, horn, clarionet. 
The expression of the sonata is to be determined by 
the chaiucter of the instrument — a circumstance 
which modem composers have not sufficiently ob- 
served. In sonatas for several instruments the prin- 
cipal instrument is either only assisted (as is the case, 


for instance, with man;^ 
accompanied by the vio] 


sonatas for the pianoforte 
cncello), or the instruments 
alternate, so as to make the sonata a dialogue of 
instruments. Formerly the sonata usually began 
with a lively passage, followed by an andante or 
adagio; then came a minuet with a trio (afterwards 
a s^erzo); and lastly a rondo or presto; instead of 
the second third, or last division, variations are also 
made use of. The old arrangement, however, is no 
longer adhered to, and sonatas are now written in 
two, three, or four divisions. But still it is a com- 
(deto musical piece, in which the passages are con- 
' by a common character. An easy or short 


I sonata is called ionoHna, The most distinguished, 
composers of sonatas are Bach, Haydn, Beethoven, 

I Mozart, Mendelssohn, Clementi, Cramer, Humnoud, 

I Weber, Moscheles, Kidkbrenner, Field. 

SONDEBSHAITSEN, a town of Germany, the 
capital of Schwarzburg - Sondershausen, 34 miles 
N.N.w. of Weimar. The chief building is the palace, 
with gardens and a cabinet of natui^ history and 
antiquities. There are here a gymnasium, real- 
school, normal school, &c. Pop. (1900), 7054. 

SONDRIO, a town in Italy, Lombardy, 57 miles 
N.N.B. of Milan, on the Mallero, near its junction with 
the Adda, at the south foot of the Rhsetian Alps. It 
has eight churches, a civil and criminal court, a gym- 
nasium, theatre, hospital, and house of correction. 
Pop. 4496. 

SONG, a short poem adapted to music. The 
length of a song is determined by the conditions 
under which it is sung. It is always tmderstood 
that it should be suitable for being sung at once, 
either by a single voice or chorus, or by a set of 
voices in response to each other, in which case it is 
called a part-aong» Hence a song is one of the short- 
est of poems, and the treatment of the subject in it 
must idways be simple. It does not admi^ like an 
opera or oratorio, of a complex development^ for the 
singing of a song is always regarded as an undivided 
periormance, with only momentary pauses between 
the verses, or the interposition of a symphony which 
is continuous with the melody, and forms a part of 
the musical treatment of the song. A short tale or 
sentiment ingeniously developed with successive 
modifications in the different verses of the song, is 
the usual subject of the song- writer. Almost any sub- 
ject, serious or humorous, may be adopted; but cer- 
tain conditions are indispensable, both in the subject 
and in the treatment of it. It must 'be something 
that will quickly catch the sympathies of an audi- 
ence, and it must be managed so as to keep them 
alive, otherwise the song wiU be a failure. A poem 
may be short and very beautiful, and yet quite unfit 
to be treated as a song. The art of song-writing has 
peculiar difficulties, and many excellent poets have 
entirely failed to write good songs, while admirable 
songs have been written by persons who have shown 
little capacity for more elaborate composition. A 
song is always an appeal to the passions, and a tell- 
ing phrase, repeated with ingenious modifications, 
is often more effective than the most profound and 
original sentiments. There is much more, however, 
in song-writing than mere clap-trap, ^e writer 
who can, within a moderate compass, give, toother 
with force and simplicity, the greatest breadm and 
variety of expression capable of musical interpreta- 
tion, is the best song-writer. In this resp^t it 
appears to us that the writers of the Elizabethan age, 
and particularly Shakspere, have excelled all their 
successors as English song- writers. A large propor- 
tion of the best songs in all languages are anonymous, 
being those called national songs. The great bulk 
of the subjects of these, as of aU songs, are amatory 
or patriotic. The term song is seldom given in Eng- 
lish to religious composition, but some of the Psalms 
of David are so caU^ in our version. 

The term song is sometimes also given to the 
musical melody to which the words of a song are set. 
The character of the melody should be similar to 
that of the song itself — that is, it should be simple 
and passionate. As there may be good poetry which 
does not bear the character of a song, so ^ere may be 
classical music which is not adapt^ to form the air 
of one. 

SONG OF BIRDS. The voice or song of birds 
is produced, like tiiat of all higher Vertebrata^ In a 
definite organ of voice or lar^iz (which see). In 
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Blzdi^]ioweYer,tlieocgiaof yoloe if of double natiireL 
i&d ooimirtB (tee Obnitholoot) of «n upper and 
lower larynx, the latter or inferior etructure being 
the organ in whibh the voice or long ii aotually pro- 
duced. The upper larynx (lee Labtnx) ii partly 
bony and partly oartilaginoui, and preienti esaen- 
tially the lame etructure aa that obaerved in the 
larynx of man. Except in the Condor and lome 
Vulturea the lower la^mx ia alwaya developed. It 
preaenta great varietiee in aize, form, and diapoaition 
of parta. Ita bony elementa oonaiat eaaentially of 
developmenta and modificationa of the lower ringa of 
the trachea or windpipe, and these elementa vary 
greatly in structure in the different groups and 
genera of birds. Cuvier was probably the first to 
dearly ascertain that the lower lar^x was the true 
organ of voice in Birds. He divided the windpipe 
of a blackbird at about its middle, and prevented 
the passage of air through the upper la^rnx — the 
bird continuing to sing by means of the lower organ 
of voice, although the notes were leas powerful ^lan 
before the division of the windpipe. The structure 
of the upper larynx, apart from experimental demon- 
stration, proves to us that it is incompetent to pro- 
duce the song-notes; and its chief office must there- 
fore appear to be that of modifying the song. Savart 
aays its influence on the pitch does not extend more 
powerfully than to modify it a semitone. The lower 
larynx of the bird may be compared to * a reed pre- 
fixed to a tube.' In most instances the lower huynx 
is a double organ. Ita characteristic structure is 
the aemUunar membiXLne, which is attached to the 
upper part of the bony structure known as the os 
tranavertaltt which bounds the lower part of the 
windpipe. This semilunar membrane ia in fact 
easential to the production of voice, aa was proved 
by the experiments of Savart. It is best developed 
in the singing and speaking birds, and becomes 
relaxed in the production of flute-like or clear-sound- 
ing notes. The song of birds, like the notes of most, 
if not of all, other animals, is in a minor key. Usu- 
ally the range of song-notes may be comprised within 
a single octave^ but of course these limits may be, 
and frequently are, greatly exceeded. The Parrots, 
with a great range of voice, and possessing great 
vocal capabilities, possess an inferior larynx, which 
differs from that of most other birds in being single 
in its nature. In the production of the peculiar 
shrill whistling of parrots the glottis is probably 
passive or silent — the colunm of air vibrating as in 
a flute, where a vibration is communicated by the 
air and traverses the elastic walls of the tube. The 
imitative powers of many birds — for example, the 
Parrots, Jay, Magpie, Blackbird, && — ^necessarily 
bring into play a great variety of actions connected 
with the Ycixl organs; and it ia not always easy or 
possible to explain the exact conditions which in any 
particular case determine the ran^ or character 
the song. See special articles on ^ different birds 
tor the diaracters of their song, &c. 

SONNET (Italian, tonsffoX a spedes of poetic 
composition consisting of fourteen lines of equal 
length. It was used at an early period among the 
Provengals; and in the thirteenth century Count 
Thibaut de Champagne mentions it as a species of 
poetry universally used and known. A Provencal 
sonnet, written in 1821, and entirely conformable to 
the rules for this spedes of in which William 

de Almarichi congratulates King Robert of Nwles, 
is to be found in Nostradamus, from whom Gres- 
eembeni borrowed it in his Storia della volgar 
Poesia (t. L) In Italy the sonnet was natundi^ 
about die middle of the thirteenth cent^, when 
Itidian poetry became imbued with the spirit of the 
firoveu^ Trm Gulttooe, of Arezzo (cUed 1295), 


the first Italian poet ol note, was also the first who 
gave to the sonnet, at least in Italy, that regular 
form which Petraroa (died 1874) earned to peileo- 
tion and made a model In Frsnoe the sonnet was 
not cultivated after the extinction of the Provencal 
poetry until the sixteenth century; but the hoiut 
rimis reduced it to a mere play on words. In Ger- 
many it first came into use in the first half of the 
seventeenth century. It has been since much culti- 
vated there, but is not adapted for the language, on 
account of its poverty in rhymes. In fact the strict 
rules of the rhyme often compel the poet to accom- 
modate the ideas to the expression, even in languages 
which, like the Italian, have a great number of rhymes 
for almost every final syllable; and in Qeimaa, in 
which many final syllables have very few rhymes^ 
there are many words which almost always are made 
to rhyme with certain others; so that the ooourrence 
of one of them in a sonnet inevitably suggests to the 
reader what words are to follow, so as to destroy the 
great pleasure of rhyme. A sonnet may produce a 
good ^ect when the subject is well chosen, and 
naturally accommodates itself to the divisions of the 
poem; but it requires much skill to make it pleasing; 
and Petrarca himself sometimes becomes tame, from 
the constraints to which he is subjected. Goethe 
wrote but few, and their subject is the difficulties 
of the form, and the pleasure of overcoming them. 
The sonnet is often attempted by persons who find 
it easier to furnish rhymes than ideas; and the num- 
ber of insipid sonnets in Italian and Spanish is 
immense. In English also there is an abundance of 
them. The most successful writers of English sonnets 
are Shakspere, Milton, Drummond, Gowper, Bowles, 
Keats, Wordsworth, Mrs. Browning, Rossetti. 

The sonnet properly consists of fourteen iambic 
verses of eleven syllables, and is divided into two 
chief parts: the first consists of two divisions, each 
of four lines (quadernariOf quatrain); the second of 
two divisions of three lines each (terzina). The 
quatrains have two rhymes, each of which is repeated 
four times, and, according to the Italian usage, either 
so that the first, fourth, fifth, and eigh^ verses 
rhyme, and, again, the verses between them, the 
second, thir^ sixth, seventh {rima chiusa); or, which 
is rarer, the rhymes alternate (rma alternata); or, 
what is still rarer, the first c^uatrain is written in 
the first way and the second m the second. In the 
two terzine there are either three rhymes, each twice 
repeated, or two rhymes, thrice repeated, in idl posi- 
tions. The Italians, who use hardly any form for 
lyrical poetry but the sonnet and canzone^ have 
invented varieties of it, such as the Anacreontio 
sonnets, with lines of eight syllables, and those with 
a coda. The sonnet generally contains one principal 
idea, pursued through the various antitheses of the 
different strophes, and adorned with the charm of 
rhyme. 

SONORA, one of the states of the Republic ol 
Mexico, lying on the Gulf of Galifomia, on which it 
has several good ports. It is generally hilly, a larm 
portion of it lyi^ on the table-land It abounds 
in mineral wealth: gold is found in washings and 
mines, and the silver mines are rich and numerous. 
The soil is fertile, and produces two crops a year. 
The climate is healthy, and not subject to great 
extremes either of heat or cold. Wheat, maize, beana^ 
and pease are chiefly cultivated; tobacco is grown in 
all parts of the country; and in some parts the sugar- 
cane is extensively grown. Guaymas ia the jm- 
dpal port, and has a splendid harbour. The capi^ 
of the state is Urea. Hermoaillo and Alamos are 
among the prindpal towns. Pop. in 1900, 220,568 
(inolnding a large number of uncivilized Tudist); 
area, 79,021 square mRaa. 
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80N80NATE, a town of the republic of Salvador, 
Central America, about 60 miles w.8.w. of San Sal- 
vador. It has some handsome churches, and a trade 
in sugar and shell-work. Pop. 6000. 

SOO-CHOW, a town of Chii^ capital of the 
province of Kiangsoo, on a lake in the line of the 
Imperial Canal, and in the fairest and richest dis- 
trict of the kingdom, 126 miles south-east of Nan- 
king. The town proper has walls 10 miles in circuit, 
is intersected by numerous canals, some of them 
crossed by handsome ^nite bridges, and among 
its most striking buildmgs are some pagodas and a 
temple. It was opened to foreign trade in 1896. Its 
chief foreign imports are opium, kerosene, and coal, 
and among the exports silk is the most valuable. Silk 
is manufactured in the town. Pop. above 500,000. 

SOODRAS iSildr<i8)t the lowest of the four great 
castes of India — Brahmans, Kshatriyas, Vaisyas, 
Soodras. Some think that they are descendants of 
the aboririnal inhabitants of India, who were sub- 
dued hy tne Aryan invade^ while others think that 
at least a considerable portion of the oririnal Soodras 
consisted of the slaves, servants, and dependents of 
the Aryans and were themselves of Aryan blood. 
They are chiefly farmers, gardeners, artisans, and 
labourers of every kind. S^ Caste. 

SOOLOO. See Sulu. 

SOOSOOK. See SusuK. 

SOOT, very finely-divided carbon, deposited from 
the smoke of burning substances. Lampblack is a 
soot usually prepared by igniting resin or pitch, lead- 
ing the smoke and vapour through an iron tube, 
where the oily products condense, and then into a 
series of chambers, in which the carbon is deposited, 
the purest carbon being found in the chamber farthest 
from the point of combustion. Lampblack is used for 
printing and painting ; ordinaiy soot is utilized for 
manure. 

SOPHIA, or Teiaditza. See Sofia. 

SOPHIA, Chuech of St. The foundation of 
this ma^ificent temple in Constantinople was laid 
in the sixth century, in the reign of Justinian, on 
the site of earlier churches ; and the work was com- 
pleted by Anthemius Tralles, the most celebrated 
architect of his a^e, with the aid of Isidorus of 
Miletus. Anthemius was the first who undertook 
to erect a dome on four arcades: he chose for this 
purpose the form of a Greek cross. Twenty years 
after its dedication, in 658, the dome was shattered 
by an earthquake. Another Isidorus, nephew of 
the former, restored it, but raised it 20 feet higher 
than before, giving it an elliptical instead of a 
spherical form. The curvature of the dome is so 
slight that the depth is equal to only one sixth of 
the diameter, which is 115 feet ; the crescent, which 
has supplant^ the cross on the centre, however, is 
180 feet from the ground. This flattened form of 
the dome has a fine effect. The ceiling of the dome 
over the twenty-four windows is ornamented with 
mosaic work. Besides containing four colossal 
figures, which represent seraphim, the ceiling is gilt 
all over, but is defaced by time. The arrangement 
of the capitals is not conformable to rule; they 
belong to no particular style, and have no entablature. 
With the principal dome are connected two half- 
domes and six sii^ler ones, which add to the general 
effect. The form of the building is a Greek cross, 
inscribed in a quadrangle; but the interior area 
from east to west forms an ellipse. The mass of 
the edifice is of bricl^ but it is overlaid with marble; 
the floor is of mosaic work, composed of porphyry 
and verd antique. The great pillars which support 
the dome consist of square blocks of stone bound 
with hoops of iron. The gallery round about is 
formed by sixty-seven columns, eight of which are 


porphyry (from Aureliaa’s temple of the Sun at 
Rome). Eight others, of green lasper, are wro^ly 
said to have been taken from the temple of Dii^ 
at Ephesus. The vestibule has nine bronze doors, 
ornamented with basso -rilievos. The interior of 
the church is 243 feet in width from north to sou^ 
and 269 in length from east to west. The exterior 
of St. Sophia has many defects and incongruous 
additions ; among others, four minarets, built since 
it became the cmef mosque of the Turks (1468), 
have given it the appearance of an irregular mass. 

SOrHISTS, the name of a school or congeries 
of schools of philosophers who appeared in Greece 
in the period immediately preceding and contem- 
porary with Socrates, ^e sophists occupy the 
transition period between the elder cosmical philoso- 
phies of Greece and the subsequent systems, begin- 
ning with Socrates, Plato, and Aristotle, which 
were founded primarily on the study of the human 
mind as the perceiving, thinking, reasoning, and 
knowing subject. In the older systems the direct 
relation of mind to the objective universe did not 
receive prominent attention. The hypothesis of a 
unity in the external variety was assumed without 
dispute, and a theistic or materialistic interpretation 
of this unity formulated according to the tendency 
of the school. In this manner arose a succession of 
systems which were ^eed in being artificial cos- 
mogonies, unrelated if not hostile to the current 
traditions of religion, and, however superior to these 
current notions as the efforts of great minds to 
comprehend the relations of things, they were still 
unable to stand the inevitable criticism of com- 
parison with fact. Of this comparison and criticism 
the sophists were the exponents, and its force fell 
both on philosophy and religion. But none of the 
sophists were really great men, at least in comparison 
with those who succeeded them, and they appeared 
in an age of political decline and social corruption. 

The sophists have probably suffered somewhat in 
general estimation from the disputes of Socrates and 
Plato with them. To be known chiefly by the accounts 
of their opponents, and to be regarded as the foils and 
butts of the founders of B3rstematic philosophy, were 
the inevitable results of such a controversy. The 
very name of the sophists has become a proverb for 
the substitution of the semblance for the reality of 
wisdom; but, on the other hand, some German philo- 
sophers, particularly Hegel, appear to have attempted 
too much in the way of their rehabilitation. 

The direct services of the sophists to philosophy 
appear to have been small and negative. It is too 
much to attribute to them as a merit the introduction 
of subjective philosophy. This, as its simultaneous 
appearance in different schools proves, was no more 
than a necessity of the period to which they belonged. 
What chiefly marks the sophists was their incapacity 
to generalize the subjective element, in consequence 
of which they were not philosophers properly so called, 
but only the critics of a dying philosophy. From this 
also two further consequences ensued, that the ten- 
dency of the teaching of the sophists was mainly 
sceptical, and that while the chief point of conver- 
gence of their teaching, that which gives them the 
greatest claim to be considered as a school, was in 
an ethical direction, the influence of their ethical 
teaching was mostly mischievous. 

But the sophists rendered to science and literature, 
and even indirectly to philosophy, much greater ser- 
vices than as philosophers they were able to render 
to philosophy. They have been not inaptly compared 
to the Fren^ encyclopedists. Thev ^longed to aB 
the liberal professions; they taught all uie usvuil 
branches of Imowledge. Some of them were distin- 
guished as rhetoricians and grammarians, others as 
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BMA of ooieiioib Thoy frequoiitly nuulo & profoMioa 
of nniTOTMl knowledflo, and tho^h from toeir over- 
wooning eotimate of the newly-foond eubjeotiTe 
element of knowledge they carried this pretendon 
io far aa to profem to apeak of anbjeota of which tiiey 
knew nothing, all their pretenaioni were not equally 
friyoloua. Sietorio, to which they naturally gave 
undue importanoe^ waa ayatematioally atudied by 
them, and they anpplied aome of the earlieat modela 
of go^ Greek prm. They are acoueed, however, 
paitioularly the later aophiata, of being not only 
superficial in their attainments, but mercenary, vain- 
glorious, and self-seeking in their aims. 

The Boeptidsm of the sophists was not a philoso- 
phioal soeptidsm. It was not until the resources of 
the human mind had been thoroughly explored, and 
found at least apparently to fail, that such a soeptidsm 
could properly arise; but now, when the mind first 
appeam as a factor in the production of knowledge, 
the contradictions evolved from the discussion of its 
agency engendered asuperfidal preliminaty scepticism 
based on a comparison of systems and a logical sifting 
of them, whi(^ was frequently little better than 
quibbling. To this preliminaiy criticism was due the 
exaltation of rhetoric, the profession of universal 
knowledge, the diffusion of scepticism, the defence of 
contradictory opinions, and esj^ally the application 
of soeptidsm to law and religion, whi(^ mainly aroused 
the opposition of Socrates and Plato. 

Protagoras of Abdera, the earliest and one of the 
most important of the sophists, was contemporary 
with Socrates, but considerably older; he applied the 
Heraclitan doctrine of the universal flux of things 
to the mind, maintained the uncertainty of the exist- 
ence of the gods and the relativity of all truth. 
Man, he said, is the measure of all things. That is 
true for the individual which for the time being he 
perceives or feels. Sense and the gratification of 
sense are the only relations which subsist between 
man and the external world. All opinions are equally 
true, and contradictories may be affirmed with equal 
authority. Protagoras is said to have been the first 
who taught for pay, and though he left his pupils to 
fi X his remuneration according to the amount of l^nefit 
they had received he is said to have become wealthy. 
Goigias of Leontini came to Athens in b.o. 427 as an 
ambassador from his native city. He affected great 
pomp, and studied to excel in the splendour of his 
rhetoric. Founding upon Zeno, he took a bolder 
stand in scepticism thim Protagoras. His book was 
called. Of the Non-existent or of Nature; and his 
three cardinal propositions were that nothing exists, 
that if anything exists it cannot be known, that if it 
could be known it could not be communicated Gorgias 
reaches these conclusions by a logical quibble, in wMch 
he plays off Heraclitus apinst the Eleatic school 
The scepticism of Gorgias, however, like that of other 
sophists, as it was founded on a superficial log^c, was 
neither very profound nor very consistently developed 
His successors applied it chiefly in a moitd direction, 
which made Plato call the art of rhetoric as taught 
by Goigias a corruption of justice. Hippias of Elis 
represented the law as a tyrant in oompeUing men to 
act contrary to nature. Thrasymachus n^e the 
gratification of desire the natural right of the stronger 
and might the law of nature. Critias, one of the 
thirty tyrants, ascribed faith in the gods to the inven- 
tion of politicians. Prodicus of Geos taught a morality 
more in accordance with ordinary conceptions of right. 
Some of his moral discourses are preserved, and are 
s^ admired for the feeling they display. His teach- 
ing was recommended by Ikiorates, and he has some- 
times been called his predecessor. Prodicus is said 
to have been exorbitant in his charges for instruction. 
He taught rhetoric to Euripides. 


SOPHOCLES^ the second in order of tfane of the 
three great Greek tragic dramatistii, was bom, aoooid- 
ing to the best authmty, in the second year of the 
aeventy-first olympiad, B.a 495. He was a native of 
Colonos, a viUa^ about a mOe north-west of Athena, 
the scenery and aaMdations of which, deeoribed in 
his last work, appear to have made a powerful Im- 
pression on his mmd. The rank of his family is not 
known, but he received an education equal to that 
enjoyed by the sons of the best Athenian families^ 
being carefully trained in music and gymnastics, the 
two chief accomplishments. In personal appearance 
Sophodes possesMd all the advantara whim contri- 
bute to the perfection of physical education, so mnrii 
prized by the Greeks. His only defect was a weak- 
ness of voice, which unfitted him for the stage. It 
is said that at fifteen years of am he was selected 
to lead the dance, nak^ and wi& lyre in hand, at 
the inauguration of the trophy erected at Salamis of 
the great naval victory achieved there. This story 
is rendered doubtful by its association with other 
two—iEschylus is said to have been present at the 
battle of SiUamis, and Euripides to have been bom 
on the day on which it was fought. Sophodes first 
appeared as a dramatist in B.O. 468, when he took 
the first prize in competition with iEschylus. To 
this result political causes probably contributed, as 
the judges Monged to the party to which .Eschylus 
was opposed, and with which Sophodes was in sym- 
pathy. iEscbylus retired to Sicily, and only retiuned 
to enter again for a brief period into the lists with 
Sophodes. Sophodes accordingly held all but undis- 
puted supremacy until the appearance of Euripides, 
who took the firri prize in 441. Sophodes, however, 
excelled both his rivals in the number of his triumphs. 
He took the first prize twenty or twenty-four times^ 
the second frequently, the third never. In B.O. 440, 
owing probably to his connection with Perides, he 
was ^osen one of the ten strategi in the war against 
the aristocratic party of Samos. He did not prize 
himself much on military capadty, and appears to 
have readily deferred to the judgment of others. 
His name appears again in B.0. 418 (but it is doubtful 
whether he or another Sophodes is meant) as one 
of the ten councillors appointed to provide for the 

g ublic safety after the destruction of the army in 
icily. In his old age he suffered from family dis- 
sension. His son lophon, jealous of the favour he 
showed to his grandson Sophodes, and fearing he him- 
self should suffer from it in the disposition of his pro- 
perty, summoned him before the judges, and charged 
him with being incompetent to manage ^ affairs. In 
reply he read a part of the chorus of his (Edipus 
at Colonos, whidi he had just oompose(^ and at 
once proved that his faculties were unimpairad. So- 
phodes died about the age of ninety. One hundred 
and thirty plays in all are ascribed to Sophocles, of 
which seventeen are supposed to be spurious. Be- 
sides iEschylus and Euripides, he contended with 
ChoeriluB, Aristias, Agathon, ^ son lophon, and 
others. Eighty-one of his dramas, including all those 
now extant, were brought out after he had attained 
the age of fifty-five. Only seven are now extant, 
the probable chronolodcal order of which is Anti- 
gone, Electra, TrachimsB, GSdipus Tyrannus, Ajax, 
Fhiloctetes, (Fklipus at Colonos. Sophodes bron^t 
the Greek drama to the highest point of perfection 
of which that form of art is susceptible. He intro- 


duced some important changes in the form of the 
drama; brought a third actor on the stage, two only 
having previously been allowed to appear at once; 
and made some important modifications of the 
choruses. It tended to the perfection of the drama 
that iEschylus, Sophodes, and Euripides at once 
adopted eadi others improvements His subjeoli 



S0PH(X)LBfi^--S0BaHT7M. 


SOS 

are human, while thoee of JEhohyluf are heroio, and 
In hla management he ahowa himMlf a perfect maater 
of human paaalona. The tendency of hla plaja la 
ethical, and he aubordinatea the diaplaj of paa^ona 
to an end. Euripidea made a further atep^ and re- 
preaented in hia tragediea human paaalona and even 
humonra without any higher end than the depicting 
of character. Sophoclea also introduced scenic illus- 
tration. 

We give a short summary of the subject of the 
extant plays of Sophocles:— In the Ajax we see that 
hero, wounded in his honour by Ulysses in the con- 
test for the armour of Achilles, seized with frenzy, 
on recovering from which, as if blinded by the 
dreadful discovery, he destroys his own life. The 
Electra belongs to the tragic scenes of the family of 
Pelops. It contains the murder of Clytemnestra 
(who, with her lover ^Egisthus, had assassinated her 
husband Agamemnon) by the hand of her son Ores- 
tes, under the direction of his sister Electra. By the 
art of the poet, Electra, who would naturally appear 
as a auboi^nate character, is made the heroine of 
the action. In Antigone we see the highest triumph 
of female tenderness. Antigone, the wretched 
daughter of the wretched (Edipus, and guilty of no 
crime but that of attaching her own fate to that of 
her father, is the only being in Thebes who does not 
submit to Creon, the new sovereign. Her heroism 
Is of the highest and most feminine character. Her 
brother Polynices, who was slain before Thebes in 
a single combat with his brother Eteocles, in which 
both fell, and whose burial had been prohibited by 
Creon, received the funeral rites at the hands of his 
sister. After performing this last office of affection 
with the tenderness of a woman, but an unshaken 
firmness, she resigns herself to the tomb which the 
^anny of Creon has prepared for her. The King 
(Edipus and (Edipus at Colonoa are parts of one 
story, and the tragic points in the history of (Edipus 
are thus exhibited in a terrific double picture. These 
tragedies are founded on the principle that man 
cannot escape his destiny, and that the profoundest 
wisdom only draws the cords of fate more tightly, 
till that almighty Power is appeased by voluntary 
penance and humiliation. In the former a dreadful 
mystery is suddenly revealed, while the wretched 
victim trembles to behold the unwelcome light. 
The unconscious patricide and husband of bis 
mother, as one veil after another falls away, hurries 
back to the darkness, which has been removed from 
around him, by tearing out his eyes, and flees into 
miserable exile. The counterpart of this moving 
picture is drawn in the (Edipus at Colonos, where 
we see the hapless king weighed down by guilt 
and age. The darker lines of the horrible event 
are now softened by time. His involuntary crime 
has been expiated by long sufferings. In the grove 
of the avenging goddesses, by whom the whole 
dreadful tissue had been woven, his wretched wan- 
derings end. (Edipus finds at Colonos, near the 
walls of Athens, in the solitary abode of the Furies, 
rest and a grave, llie Trachinians is founded on 
the history of Hercules. Dejanira, in the excess 
of her love, becomes the murderer of the hero, who 
is taken, as it were, in the snares of fate itself, like 
Agamemnon, only that in the latter case the victim 
is more innocent than Hercules, and in the former 
the murderer is more guiltless than Clytemnestra. 
In the last play we find Philoctetes, the heir of the 
weapons of Hercules, suffering from an envenomed 
wound, and languishing on &e Island of Lemnos, 
where he had been deserted by the ungrateful 
Greeks during a magic slumber, which, after every 
attack of pain, gave him some rdief. But at 
length his aid is required by the Gkeeks, as it was 


decreed that, without the bow of Heroulee, Troy 
could not be taken. This exposes him to new 
sufferings. Neoptolemus, the generous and worthy 
son of Achilles, is appointed to rob him of hk 
quiver, and thus compel the defenceless Philoctetes 
to go against Troy. But the frank and honest 
Neoptolemus is Incapable of carrying on such a 
design, and Hercules now appears, bringing recon- 
ciliation, promising health, and persuading PhUoo- 
tetes to pardon the ingratitude of the Greeks, and 
to comply with their request. The beautiful rather 
than the strange and awful, as in ./Eschylus; tiian 
the tender, as in Euripides, is the predominant 
feature of the plays of Sophocles. The characters 
of Sophocles are undoubtedly the most perfect, dis- 
tinct, and individual that can be drawn, and at the 
same time arrayed in all the charms of ideal repre- 
sentation. His choruses have always been celebrated 
as the finest productions of dramatic poetry. No 
tragic poet in ancient or modem days has written 
with so much elevation and purity of style. The 
versification of Sophocles stands alone in dignity and 
elegance, and his iambics are acknowledged to be 
the purest and most regular. Of the editions of 
Sophocles that by Prof. Jebb (with English trans- 
lation) stands at the head. 

SOPHONISBA See Masinissa. 

SOPEANO, the highest register uf female voices. 
Its ordinary range is from C below the treble staff 
to A above it. Professional singers frequently go 
four degrees of the scale higher, namely, to E. F is 
attained only in extraordinary instances. The mezzo- 
soprano register is from A to F, that is, a third 
lower than the soprano. 

SOKAU, a town of Prussia, in the province of 
Brandenburg, 60 miles S.8.E. of Frankfurt It is 
well built, and has two castles (one built in 1207), a 
fine Protestant church of the fourteenth century, 
other interesting churches, a gymnasium, lunatic 
asylum, orphan asylum; and manufactures of wool- 
len and linen cloth, hosiery, drain-pipes; a dye- 
work, breweries, &c. Pop. (1885), 13,668; (1896), 
14,814. 

SORB- APPLE, the fruit of the service-tree. See 
Servicb-tbee. 

SORBONNE, a celebrated institution founded in 
(X>nnection with the University of Paris In 1252 by 
Robert de Sordon, chaplain and confessor of Louis 
IX. The college was designed for the benefit and 
accommodation of certain secular priests who should 
devote themselves to the study and gratuitous teach- 
ing of theology. From the celebrity of many of its 
doctors, and the crowds of students that repaired to 
it, it came to exercise a high influence in eccle- 
siastical affairs and on the pubUo mind from the 
fourteenth to the seventeenth centuries. It was 
suppressed during the first revolution and deprived 
of its endowments. At the reconstruction of the 
university in 1808 the building erected for It by 
Richelieu (replaced by a splendid edifice erected in 
1884-89), still called the Sorbonne, was assigned to 
the faculties of theology, science, and belles-lettres. 

SORGHUM, a genus of cereal grasses, with 
monoedous panicled flowers; glume coriaceous, car- 
tilaginous, two-flowered. They form tall grasses, 
with Buociilent stems; are found in tropical parts of 
Ada, and in ihe warm regions of Europe. The 
Sorghum vulgare goes under different names In the 
different countries in which it is cultivated. In India 
it is called jowaree; in Egypt and Nubia, dhurra; 
In the West India colonies it is called Guinea com. 
Its size varies with soil and climate. In Egypt it 
seldom exceeds 5 to 6 feet, while Burokhardt presses 
to have seen stalks in his travels 16 to 20 feet long. 
The flowers oome out In large panicles at the top ^ 
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the stalk, and at first resemble the male spikes of 
the maize plant. The^ are succeeded by roundish 
seeds, the colour of which in some cases is a milky 
whit^ with a black umbilical dot; in others the 
seeds are red, but in both cases they are wrapped 
round with the chaff, and are better protected than 
other kinds of millet from the birds. It is largely 
cultivated in China and Cochin-China. The climate 
of England is not sufficiently dry and warm for 
ripening the seeds, but it has been occasionally cul- 
tivated artificially. The Sorghum aaccharatum, or 
yellow-seeded millet, is a native of India, and is 
also cultivated in China, Cochin-China, and else- 
where, partly as a source of sugar. See Millet. 

SORREL (Jtumex acetosa), a plant belonging to 
the natural order Polygonacece, which has long been 
used as salad. The leaves have an acid and slightly 
astringent taste from the presence of oxalic acid, 
are cooling, and possess antiscorbutic properties. 
They are often put in refreshing drinks, and ad- 
ministered in cases of fever, &c. Tlie stems are 
upright, li or 2 feet high, provided with a few 
petiolate, oblong, narrow-shaped leaves on the in- 
ferior part of the stem, and lanceolate, sessile ones 
above. The flowers are reddish or whitish, and are 
disposed in branching upright racemes. The Sheep’s 
Sorrel {Jl. acetoaeUa) is less than the preceding, but 
resembles it in habit as well as in its properties. 

SORREL -TREE {Andromeda arhorea), a tree 
belonging to the natural order Ericacece. This 
American tree sometimes attains the height of 50 
feet, with a trunk 12 or 15 inches in diameter. It 
inhabits the range of the Alleghanics from. Virginia 
to Georgia. The leaves are 4 or 5 inches long, oval- 
acuminate, and finely toothed. The flowers are 
small, white, and disjxised in long one-sided racemes, 
clustered in an open panicle. The name has been 
applied on account of the acidity of the leaves. 

SORRENTO, a seaport of Italy, on the south side 
of the gulf, and 17 miles S.8.E. of the city of Naples. 
It is surrounded by ancient walls, and has a cathe- 
dral and sevend other churches, manufactures of 
silk, and carries on an active trade. Sorrento was 
the birthplace of Tasso. Pop. 8000. 

SORTES BIBLICiE, Sortes Virgilianj:. See 
Bibliomanct. 

SOTTEVILLE-LES-ROUEN, a village of 
France, so near Rouen as to be properly one of its 
suburbs ; with manufactures of soap, glue, chemical 
products; railway- works, and several spinning* mills. 
Pop. (1886), 13,628; (1896), 15,987. 

SOUDAN, Sudan, or Beled-es-Sudan, Land of 
the Blacks, Nigritia or Negro-land, has since tho 
middle ages l>een the common name of the vast 
extent of country in Central Africa which stretches 
southward from the Sahara to 5“ north of the 
equator, and has the Atlantic on the west, the Red 
S^ and Abyssinia on the east. The name was 
originally applied by tho Arabs, and has been used 
wdth great latitude of signification. Great part of 
the region is well watered and wooded, and has a 
luxuriant tropical vegetation. It is partly level, 
partly undulating, and partly broken by chains of 
hills. In the west, where it is watered by the 
Niger and many other rivers, it often assumes a 
cultivated and well-peopled appearance. The in- 
habitants comprise numerous nations of different 
races, chiefly of the Negro, Fulde, or Fellatah 
stems, together with Arab colonists and traders. 
France and Britain own large territories there. 

Egyptian rule was extendi to the Eastern Soudan 
in the early part of the nineteenth century by Mo- 
hammed Ali, under whom Ibrahim Pasha carried 
it as far south as Kordofan and Sennaar. The 
Arabs sullenly submitted so long as their slave- 


trade was not interfered with; but when Ismail 
Pasha was induced, under European pressure, to 
issue a proclamation against slavery, he alleged the 
necessity of extending his sway to the puts whence 
the traders obtained their supines, ah Egyptian 
expedition under Sir Samuel Baker in 187u thus 
led to the conquest of the equatorial provinces, of 
which Colonel Gordon was appointed ^vemor- 
general in 1874. By treating the people justly, 
listening to their complaints, and repressing all who 
defied the law, the governor-general accustomed the 
Soudanese to a much higher standard of govern- 
ment than any that had hitherto prevailed there. 
On the fall of Ismail, however, Gordon was recalled, 
his policy reversed, and hordes of Turks, Circassians, 
and Bashi-Bazouks were let loose to plunder the 
Soudanese. Egyptian misrule became intolerable, 
and in this crisis appeared Mohammed Ahmed of 
Dongola, an enthusiast who gave himself out to be 
the Mahdi, the long-expect^ Redeemer of Islam. 
During 1881-82 the Mahdi destroyed nearly every 
Egyj>tian force sent against him, but in the spring 
of 1883 elaborate preparations were made to sup- 
press the rebellion. A well-equipped army, organ- 
ized and commanded by Colonel Hicks, an old 
Anglo-Indian oflRcer who had entered the Egyptian 
service, began its march up the Nile in September 
with the intention of striking at once at El Obeid, 
the head-quarters of the Mahdi. But, after endur- 
ing many hardships, Hicks’ army was led by a 
treacherous guide into an ambuscade and anni- 
hilated. Colonel Coetlogon, the British officer at 
Khartoum, at once adopted defensive measures, and 
called in as far as possible the outl 3 dng garrisons. 
After some further reverses the British government 
advised the khedive to relinquish the country south 
of Wady Haifa or the second Nile cataract. Eng- 
lish troops were sent out to relieve the garrisons of 
Eastern Soudan, and General Gordon undertook to 
effect tho withdrawal of the garrisons of Khartoum 
and other places, unaccompanied by English troops. 
In a short time he was shut up in Khartoum, and 
in the autumn of 1884 a British force under Lord 
Wolseley was sent up the Nile to effect his relief. 
This expedition was too late to accomplish its object. 
Khartoum was stormed by the Mahdists in January, 
1885, and Gordon was butchered. 

After the successful revolt of the Mahdi the Red 
Sea and Somali possessions of Egypt were occupied 
by Italy and Britain respectively, and Darfur threw 
off the Egyptian yoke, but the equatorial province 
was held by Emin Pasha till he was relieved by 
Stanley. In 1896 an Egyptian force under the 
sirdar. Sir Herbert (now Lord) Kitchener, pro- 
ceeded up the Nile, occupying Dongola on Sept. 23 
of that vear, and taking possession of Abu Hamed 
and Berber during 1897. Early in September, 1898, 
the Mahdist forces, under the command of the 
Mahdi’s successor, the Khalifa, were completely 
defeated at the battle of Omdurman, and Khar- 
toum was reoccupied by the Egyptian forces. 
About the same time the question of the southern 
limit of the Egyptian Soudan was raised by the 
occupation of Fashoda, a little north of the Sobat 
river, by a French force under Major Marchand. 
By an Anglo-French agreement in 1899 the western 
boundary was drawn so as to leave Wadai to France 
and Dariur and the Bahr-el-Ghazal to the Egyptian 
Soudan. In the same vear the 22nd parallel of lati- 
tude was declared to be the northern boundai^ of 
the Egyptian Soudan, which is now under the joint 
government of Britain and Egypt. 

SOUL, the rational and spiritual part in man 
which distinguishes him from the brutes, tho in- 
dwelling spirit of man, which is both immaterial 
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«sid immortal Soul is sometimes tised as qmray- 
moos with mvndt bat genemll;^ it is os^ in a wider 
sense, as beinj^ a whole to which pertain the facul- 
ties oonstitutmg mind. Soul and are more 

nearly synonymous, but each is used in connections 
in which it would generally be improper to use the 
other. In such passages of the New Testament as | 
1 Thess. V. 28, 1 Cor. xv. 45, and Heb. iv. 12 a dis- i 
tinction is implied between ^e terms soul and spirit, 
the former denoting a less completely spiritualized 
being than the latter. Nearly all p^osophical 
systems are agreed in regarding the soul as that 
part of man which enables him to think and reason, 
and renders him a subject of moral government; but 
they differ when it comes to a question of orimn, 
and also in regard to many points of detail. The 
great preponderance of usage limits the term soul 
to human beings, but there have been, especially in 
ancient times, many philosophers who ascribed souls 
to the lower animals and to plants. Plato defines 
the soul as a self -moving activity, and disting^hes 
(1) the appetitive soul, seeking the gratification of 
desire; (2) the courageous or irascible soul, mani- 
fested in combative activity; (3) the rational soul, 
which is the soul in its perfection, and which alone 
is immortal. The question of the unity of the 
human soul has often been debated. Is the soul 
one or more than one; is it a complex or a 
simple unity? Space will not ^rmit us to go into 
all the possible developments of this question, or to 
enumerate all the actual replies which have been 
made to it. Some of them are, however, too impor- 
tant to be omitted. The vital functions of organic 
life are performed to a great extent unconsciously, 
hence the question has arisen, Are these perform^ 
by some organic principle differing from the self- 
conscious or intelligent principle in man? Is the 
thinking mind identical ^th the living animal prin- 
ciple, or is it distinct from it? This question has 
b^ broadly answered by some philosophers, and by 
a still larger number of theologians, by assigning to 
man two distinct souls, an animal or instinctive and 
a reasoning one. This has the convenience of answer- 
ing all questions as to the analogies between men and 
bintes, but it is subject to the disadvantage that 
consciousness can discover no trace of this double 
vitality, so that if we are to attribute sensation to 
the lower soul we must be unconscious of it; if to the 
higher we must give both to the animals as well as 
to ourselves; in other words, we cannot draw such a 
line between instinct and reason as is implied in this 
theory: on the contrary, we attribute to conscious 
reason many actions wUch we see the animals per- 
form by what we call instinct. Many more suotle 
and in^nious theories of plurality or complexity of 
the BoS have been propounded. Plato attributed to 
it three parts or elements, and others have endowed 
it with a larger number. Those who have drawn 
distinctions of this kind have not been uniform in 
their use of terms; thus the term soul has been some- 
times used to signify the lower, sometimes the higher 
principle in a complex vitalitv. 

The simplicity of the soul has been maintained by 
many philosophers, who have made it the ground of 
their arrament for its immortality. Many of the 
philosophers who have taken up this position, indeed, 
support the doctrine of a complex or plural source 
of the complex operations of organic life; but they 
apply the term soul to the highest vital principle or 
element, which alone they regard as immortaL This 
is the favourite argument of those who the 

inherent immortality or indestructibility of the souL 
It appears to have boMi one of the positions of Plata 
wh(^ however, supported the immortalily of the som 
on many different and independent grounds. As an 


anrament for the Indhldiial Immortality of the sold 
it M wholly without validity; for we have here to do 
not only with a mere hypotiiesia, but with a hypo- 
thesis which, if it could be proved, would not support 
the deduction drawn from it. Those who maintain 
the inherent Indestructibility of anything on account 
of its simplicity are bound on the same ground to 
maintain that it has always existed; for the same 
power which could bring a new element into exist- 
ence should also, it would appear, be capable of 
destroying it ^e permanent element, therefore, 
must either have existed in a being who always had 
existence, that is in God, or it must have been self- 
existent If prior to the individual existence of the 
soul it existed in the Divine nature it may be resumed 
into it again, and the individual life terminated. 
This is tiie doctrine of emanation which prevails 
generally in the philosophies and religions of the 
East, and which is not unknown to the philosophy 
and mythology of Greece. It is a doctrine perfe^y 
consistent and reasonable in itself; but it says nothing 
for individual immortality. If we suppose the indi- 
vidual soul to be self -existent we are met with 
another difficulty^. From the simplicity of the soul 
we must assume its identity with the thinking mind. 
It is thus a being whose essence consists In self- 
consciousness. We ought, therefore, to have a distinct 
recollection of its previous existence. Pythagoras, it 
is true, remember^ being the Trojan Eupborbus, 
but every one has not so good a memory as Pytha- 
goras, and even Pythagoras could not pretend to 
remember an eternal existence. The doctrine of 
metempsychosis is inconsistent with the simplicity of 
the soul, as it implies a substratum which can be 
the ground of various disconnected intelligences — a 
sub-stratum, therefore, of which selfrconsciouB intelli- 
gence is not the essence. Any supposed pre-existence 
of the soul which does not suppose its consciousness 
is equally inconsistent with its simplicity, and can 
only prove the indestructibility of an unconscious 
sulwtratum, not of a conscious l^ing. 

The theory of indestructibility is maintained on 
different grounds by Christian philosophers from 
^ose of heathen philosophers. The former are com- 
pelled to admit the creation or emanation of the 
soul from Gh>d; they do not, therefore, maintain its 
pre-existence^ yet indestructibility on the groimd of 
simplicity is often insisted on by them. This argu- 
ment has been ably maintained, though only as a 
probable one, by Butler in his Analogy of Beligion. 
Butler’s position is that death is the dissolution of 
the parts or elements of the bodily organism; that 
the soul being simple cannot be dissolv^; that there 
is, therefore, no probability that the diuolution of 
the body should be the destruction of the soul, or 
that the soul from any other cause should cease to 
exist on the dissolution of the body. To this it may 
be replied that we do not know whether in the sense 
supposed the soul is simple or not; that our concep- 
tion of death b not merely the dis^lution of a com- 
pound body, but the ceasing to exist of something 
which has existed; that the soul as a self-conscioas 
being has begun to exist simultaneously with the 
development ^ the bodily organism, ana that it is 
possible that it may cease to exist when the dissolu- 
tion of that organism has removed the only ascer- 
tained sphere of its consdous existenca 


usually also maintain the immaterialitv of the soul ; 
but a whole host of philosophers, both in ancient and 
modem times, have assigned a material basis to con- 
sdonsness. The effort of these philosophers in andent 
times was commonly to assume some Bim|^ and 
elemental form of matter as the basis of mought 
Sometimes, however, the ocnoeption of oomidexity. 
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or ofgKdm, whSoh h«i boooBao moro popular In 
modem tfanoiy intarvttied. All the idilloic^en who^ 
whether ooneoional j or nnoonioiotialy, have held thia 
?iew oan tell ne aomething poaitive idxmt the aooL 
A loi^ liat ol namea might be given, exhibiting a 
plentiful diveraity and alao a plentiful iteration of 
opiniona, which all agree in one thing, that they 
are without a shadow of evidence to support them. 
Whether the soul is a breath, a fire^ a fluid, a har- 
mony, or ia composed of round atoina, is a question 
beyond the power of philosophy to determine. Of 
all the proposed physical constitutions we like best 
that of a Gherman philosopher of the present day (an 
enemy of materialism), that the soul is an absolutely 
continuous, non-atomic fluid penneating the whole 
atomic structure of the body. If we could under- 
stand how an absolutely continuous fluid oan perme- 
ate an atomic structure, and could oonoeive of the 
relation between fluidity and thought^ we would 
gladly support this theory. Modem materialists 
usually make the soul not a particular, simple form 
of matter, but a result of organism. We do not 
und^ tand whether on this hypothesis the soul is a 

results directly from matter in a given stage of 
organization. Modem materialists are commonly 
physiologists, and the difficulties which are apt to 
perplex philosophers in regard to their views do not 
seem to occur to them. We know that none of the 
simple forms of matter exhibits the phenomena of 
consciousness, such as perception, memory, or volition. 
All the more important constituents of vital organ- 
isms are known, and have never been found separately 
to exhibit any trace of these qualities. We canno^ 
therefore, attribute consciousness to any of the forms 
of matter singly. It is equally difficult to attribute 
this power to organization, whim is simply the coming 
or putting together ol powers which exist separately 
in elements or parts. There remains only one other 
supposition, that organization produces consciousness 
because the elementary powers necessary to its pro- 
duction are contained separately in the elements. 
But what does such a constitution of elements imply! 
Necessarily it implies an antecedent power which 
designed Uiem thus in relation to each other; for is 
it cmceivable that intelligence should spring origin- 
ally from an exact adaptation to each other of things 
without intelligence, and that the power of producing 
harmonious designs should result from an undesigned 
harmony in self -existing materials! 

Leibnitz, Instead of constructing souls out of mat- 
ter, has constructed matter out of souls. The soul 
according to him is a monad, that is, a simple unex- 
tended substanm with the power of acting. A monad 
differs from the atom of Democritus by the exdusion 
of extension, and the inclusion of activity. Monads 
are distinguished qualitatively by their active forces, 
which are ideas. A body is an aggregate of monads 
in a dormant condition, which appears to us as a 
whole through the confusion of our sensuous percep- 
tions. The monads are indivisible, but God, who is 
a monad, creates other monads by fulguration. 

Of the innumerable theories which other philoso- 
phers have propounded regarding the soul we can 
make only a biief selection. Aj^totle defined the 
soul as the entelechy of the body — that is, its actual 
as opposed to potential existence. Each organ exists j 
for an end, and that end is an activity; the end of j 
the whole body is the souL Similar to this is the 
definition of l^«ndelenburg, a modem German phi- 
losopher, who makes the soul an ethical organism, | 
the ethical being a higher degree of organisi]^ and 
an organism being differentiate from a machine^ in 
having its final cause within itself, and realizing 
itself from within outwards. Aristotle makes the 


fioui or reason sepmUe irom the body, and pre- 
existent. It is diviM and immortal, bat in what way 
it is r^ted to the soul, orhow its immortality affects 
individual existenocL is not dearly defined. With 
the Stoics, who hela all things real to be material, 
the soul, which is an emanation of the deity, consists 
of the warm breaUi within us. For the views ol the 
Neo-Platonists see Plotikub. Orira agreed with 
Plato in ascribing pre-existence to the som, and held 
that it descended into the body in oonsMuenoe of 
moral delinquency. (See Obphiub.) iWtulHan 
held, with the Stoics, that both Ghnl and the soul 
are material, but without detriment to their high 
nature. The soul has the same form as the body, 
and is delicate, luminous, and aeriform in substance. 
It is comreally communioated in generation, and 
afterward develops. According to Augustine the 
soul is not materild, and the b(Sy is not its prison. 
It is wholly present in the entire body, and in every 
part of it. All the faculties of the soul oan m 
directed upon themselves, conscience oan know itself, 
memory remember itself, and the will act upon itself. 
The inuQortality of the soul follows from its posses- 
sion of eternal truth; sins rob it of happiness, but 
not of existence — both arguments of Plato, who said 
the immortality of the soul was proved by its not 
being destroyed by vice, which was most hostile to 
it Occam did not identify the thinking mind with 
the sensitive soul, which he held to be extended and 
to consist of various parts dwelling in separate parts 
of the body. Bacon also held the existence of a 
spiritual and a physical souL Descartes held the 
seat of the soul to be in the brain, and specifically 
in the pineal gland, because that organ is single^ 
and not, like most other organs of the brain, a double 
oigan existing on both sides. He held it to be 
immaterial, and incapable of direct communication 
with the l^y.^ Its causal connection vrith bodilv 
actions he as^bed to divine interposition. In thui 
opinion be was followed by Leibnitz, whose monads 
consequently are incapable of communicating with 
each other. According to Kant the ideas of the soul 
as an enduring substance, the world as a causal 
series, and of God as an absolute substance and union 
of all perfections, which reason forms in striving to 
rise above the sphere of experience, have no validity, 
being all founaed on logi(^ paralo^pams. Kant is 
himself a theistical philosopher, but m thus sweeping 
away the ground of all previous reasoning in favour 
of theism he has equally removed the foundation of 
his own. He gives to the ethical consdenoe a power 
of discerning God which be denies to reason. The 
writings of more modem German philosophers con- 
tain many ingenious speculations regarding the soul, 
into which space, ill not permit us to enter. 

Considering the difficulties in which the subject Is 
involved the majority of modern philosophers in Great 
Britaim following the example of the cautious founder 
of ^e Scottish school, have refrained from any inquiry 
as to what the soul is, and have contented themselves 
with Mking what the thinking mind does. Is not 
this, however, an abdication of a proper function of 
philosophy, and does not the neglect of this question 
leave open a ready door to the assumptions of char- 
latanism? If pychology cannot answer determin- 
ately the question as to the origin of the soul it may 
be able to return a more determinate answer to 
another question. What is capable of being known 
regarding it? Iliis is the question that ought to 
have been first put, and had philosophers expended 

I It is difficult to understand why one situation shonld be 
preferable to another for a soul which oan hold no oommuni- 
oation with the body; but modem anatomists are said to have 
found that a man oan Uvs after this oigan of the brain has 
bean rsmovsd. 
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half the ingennit j xipon n that they have done In 
propounding theories of an unattainable knowledge 
It would have been found that we are capable of 
aocmiring some positive knowledge regarding the 
soi^ and that tl^ knowled^ indudes a limit, in 
one direction at least, to our mquiries. 

We are incapable of imagining a material origin 
to the soul. It seems natuz^ to imagine that sen- 
saiion is explained by the delicate organization of a 
nerve, but when we begin to inquire whether it is 
the nerve which is conscious of the sensation or the 
brain to which it delivers it, we can give no reason 
for aaopiing consdousness to either of them. There 
is nothing in their known constitution which affords 
the faintest semblance of an explanation of such a 
thing as sensation, not to speak of memory and rea- 
son. We are equally incapable of imagining an 
immaterial source of consciousness. What is an 
unextended substance that thinks? the definition 
usually given by philosophers of spirit; and of what 
use to such a substance is an extended organism such 
as we find in the body? Descartes and Leibnitz 
were unable to conceive of any means by which two 
such unrelated existences could operate on each 
other, and imagined various plans by which it was 
done through the intervention of the Deity, forget- 
ting that the Deity, being either spiritual or material, 
according to their definitions, must be in the same 
difficulty. It would thus appear that, in order to 
our discovering whether the soul is spiritual or 
material, we want the preliminary information of 
knowing what spirit and matter are. Moreover, all 
our efforts to tbiink of the soul in any definite man- 
ner suggested by our experience involve contradic- 
tions. During all the time the subject has been 
under the consideration of philosophers not one 
attempt has been made to define the substance of 
the soul which is not open to this objection. After 
so long and so exhaustive a search, with a result so 
uniform, the attempt to define the substance of the 
soul may be pronounced, if not beyond our faculties, 
at least beyond our means of information. 

But our inability to conceive of any definite sub- 
stance as capable of thinking does not leave us at 
the mercy of conjectural hypothesis. Our ignorance 
on all parts of tee subject is not equally great, and 
we can lay down conditions of speciilation regarding 
it which shall at least set rational limits to conjec- 
ture. Had philosophers always been careful to 
inquire the extent of our actual luiowledge we should 
have been saved a multitude of ideal theories which 
have disgraced rather than advanced philosophy. 
By the exercise of our senses we have discovert 
much regarding tee constitution of matter, but much 
still remains unknown. We find ozganized beings 
of aD kinds who give to us manifest signs of intelU- 
genoe. We can trace such organisms to simpler 
forms of matter in which we find no signs of intelli- 
gence. Much of the process of building up an oigan- 
ism has been minutely traced out, though at every 
point in the process there are still impenetrable 
secrets. But in all that we have discovered of the 
behaviour of the elementary matters which compose 
an organism there is nothing to suggest that any of 
them brings into the combination the element of 
intelligence. We are justified in asserting, then, 
not merely from our inability to conceive of matter 
as thinking, but from actual investigation, teat 
although we find organized material forms in which 
thought is present, intelligence is not a known pro- 
perty of matter, and whoever asserts that in an 
inteuigent being there is nothing but organized 
matter asserts what he cannot prove, and has no 
ground whatever for thinking. 

On the other hand, when it Is asserted that the ^ 


soul Is Immaterial, if the meaning of this statMuent 
is that it is something different fnm anything whidi 
by the use of our senses and the exercise of our rea- 
son we have been able to discover in matter, we are 
bound to assent to it. It may even be asserted that 
the soul has none of the known properties of matter, 
and although it might be shown that it has proper- 
ties analogous to some of the properties of matter 
we do not know that this can be positively contra- 
dicted. But when the advocates of the spirituality 
of the soul assert that matter and spirit have no 
common or related qualities we know that the^ assert 
what is contrary to fact The assertion which has 
often been made by philosophers that like only can 
be known by like is absurd, and would imply either 
tee identity of all objects and subjects or the im- 
practicability of all knowledge; but what we have 
to do with matter is not only in the way of know- 
ledge but in the way of relation. We not only know 
matter but we know through and by it, and it is to 
matter and its properties that we are indebted for 
the suggestion of many, if not all, our elementary 
conceptions. The relations between matter and 
spirit, whatever spirit is, are therefore intimate. 
There is nothing that we are capable of knowing 
more surely than this. 

But our ignorance of absolute being does not pre- 
vent us from carrying our positive knowledge further 
in another direction. We know that the soul, as an 
individual intelligence, has had an origin, for it ori- 
ginated with the beginning of our organized life. 
We know that it was not self-originated^ for nothing 
could originate in that which had no previous exist- 
ence. We know that it could not have originated 
in any thing or any number of things without intelli- 
gence, for intelligence cannot spring from non-intelli- 
gence, which is its contradictory. We know that 
our soul is related to a bodily organism, which it is 
capable in many ways of controlling, and through 
which it is related to the entire physical universe; 
teat in teat universe it discovers a uniformity of 
laws through which it exercises an indefinite control 
over physical objects, extending in some measure to 
all with which it comes into communication. We 
know, therefore, that this universe is under the con- 
trol of the Intelligence in whom our soul originated; 
in other words, that there is one Supreme Being, who 
is the author of all the harmony of being with which 
we are by our own participation in it made partially 
acquainted. 

We are thus also enabled to return a definite 
answer to the question as to tee immortality of the 
souL If the sold has had an intelligent originator it 
is evident we can know nothing as to its duration 
without knowing the design or of its originator. 
Psychology, therefore, furnishes the conditions of the 
problem of immortality, but does not answer it; it 
refers it to the higher science of theology. The end 
of philosophy is thus religion. If it does not end 
here it leads inevitably into the gulf of scepticism. 
It is, then, to the views of God supplied either by 
natural or revealed religion that we must look for 
light upon the question of tee soul’s immortality, 
and it was from this source that the best and surest 
arguments of such men as Socrates and Plato were 
drawn. The wide-spread belief in the immortalitv 
of the soul which is associated in almost all the reli- 
gions and mythologies of antiauity with the concep- 
tions of the moral nature and duties of man, whether 
we suppose it to be the remains of a primitive reve- 
lation or the instinctive deduction of human reason, 
cannot be held to be without weight in this question. 
But in natural religions we find two distinct theoiiea 
of our relation to the Supreme Beinff, which have 
also been developed in pbuosophy, and which mate- 
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rially affsofc this queitlon; these are the theory 
emanation and the theorr of creation. The theory 
of emanation affirms the mdeatraotibility of the auV 
■tanoe of tiie soul, but not the permanence of the 
individual life; the theory of creation makes the 
immortaliW of the soul a question simply of the con- 
tinuance of the individual life. We nave said that 
the theory of emanation is a self-consistent one; but 
is it consistent with fact? What is the emanation 
of one conscious being &om another? Does it not 
imply a continuity of consciousness in the being 
thus formed with the being out of which it springs ? 
Do we then, in emanating from God and return- 
ing to him, bring with us the oonsciouaness of the 
divine nature, and carry back the consciousness of 
our individual existence? Our experience contra- 
dicts the former of these hypotheses, and we can 
therefore found nothing upon it in favour of the 
latter. Without these hypotheses the doctrine "of 
emanation and re-absorption is simply an affirmation 
that a part of the divine nature, or something eman- 
ating from it, forms an unconscious basis of our con- 
sciousness, and that on its resumption our conscious- 
ness ceases. This is nothing more than a theory of 
creation and extinction. What is created is a con- 
sdousness; and as it consists with our knowledge 
that the individual consciousness had a distinct origin 
we appear to be shut up to the theory of creation. 
It is unnecessary for our present purpose that we 
should determine whether the mode of creation is 
that affirmed in the theory of emanation above-stated 
or not. It is sufficient to say that there is no neces- 
sary connection between the fact of the origination 
of a new life in this or any other mode and its sub- 
sequent resumption or extinction. The origin of 
this doctrine may perhaps be traced rather to the 
imagination than the reason, and it may be objected 
to it that it affords no satisfaction to those moral 
instincts which are the foundation of natural religion; 
that it is thus inconsequential, and does not spring 
from a sufficiently comprehensive view of our own 
nature. It is, however, in the Christian religion 
that we have the most distinct affirmation of the 
individual immortality of the human soul and of its 
responsible relation to the Divine Being, and it is 
thus by the authority of divine revelation that the 
dignity of human nature is most fully asserted and 
maintained. 

SOULS, Cube of, is an ecclesiastical charge in 
which parochial duties and the administration of 
sacraments are included. In the Church of England 
the cure of souls in each diocese is primarily vested 
in the bishop, the clergy of each pai^ acting as his 
deputies. 

SOULT, Nicolas, Jean de Diku, Duke of Dal- 
matia, and Marshal of France, was of humble 
parentage, at Saint Amans la Bastide, 29th March, 
1769, in the department of Tam, and in 1785 entered 
an infantry regiment as a common soldier. He soon 
raised himself from the ranks, and by the election of 
his regiment was created first lieutenant and then 
captain. At that time he served on the Upper 
Khine, and greatly distinguishing himself at Kairors- 
lautem, Weissenburg, ]neurus, and other places, 
and after successive promotions by different com- 
manders, was named general of division by Mass^na, 
to whose army he was attached, while it suppressed 
the insurrection in Switzerland, was victorious at 
Ziirich, and compelled the Kussians and Austrians 
to retreat In the unsuccessful campaign in Italy 
he was severely wounded and taken prisoner, but 
obtained his liberty after the victory of Marengo, in 
1800. In 1801 he was at the he^ of a corps of 
observation in Italy, and returned to France after 
the Peace of Amiena. In 1808 he had the oommand 


of the largest ci the three camps of the amy of 
England, that at St Omer. He was one of the 
miffshals created immediately after the formation of 
the empire in 1804; and in the Austrian war in 
1805 dis tingnishing himsslf at Ulxu, and more espe- 
cially at Austerlitz, where he oommanded the rimt 
wing, and by Tnii.lHTig himnft1f niaster of the heights 
decided the fortune of the day. He acquired neiw 
fame in the Prussian oampa^; and in 1807, after 
the battle of Friedland, took Konigsberg. After the 
Peace of Tilsit he returned to Frwoe, and obtained 
the title of Duke of Dalmatia. From 1808-12 he 
fought in Spain, but though he displayed all the 
talents of a great general, was overmatched by Wel- 
lington, and heiioe unable to gain many laureLs. At 
first he commanded the centre of the main army, and 
took the lead in following the British under Sir John 
Moore, during their retreat to Corufia. In 1809 he 
succeeded Jourdan in oommand of the French army 
in Spain ; defeated the Spaniards at Ocafia; forced 
through the narrow passes of the Sierra Morena into 
Andalusia; took Seville in 1810; and in 1811 fought 
the bloody battle of Albufera, which he would fain 
have magnified into a victory, but which his retreat 
proved to have been a defeat. In 1818 he was 
recalled from Spain, in consequence of Napoleon’s 
disasters, to take the command of the fourth corps 
of the grand army, and commanded the infantry of 
the guard at Ltitzen, and the centre at Bautzen. 
On the news of Wellington’s victory at Vittoria he 
was sent back to reorganize the Fronch force, and 
did the utmost, with the inferior means at his dis- 
posal, to oppose Wellington’s triumphant career, till 
further contest became unnecessary, in consequence 
of Napoleon’s abdication. Soult gave in his adhe- 
sion to Louis XVIIl., who appointed him com- 
mander of the thirteenth military division; and in 
1814 gave him the portfolio of minister of war. The 
hostility of the royalists, however, soon compelled 
him to resign. On Napoleon’s return he joined his 
standard, and held the post of major-general of the 
army in the campaign of Waterloo. After the 
second restoration he was obliged to quit France, 
and took up his residence at DUsseldori. In 1819 
he was permitted to return ; and in 1827, during the 
ministry of Vill^le, was raised to the peerage. After 
the July revolution he held the portfolio of minister 
of war in the Lafitte and P4rier ministries. In 1888 
he visited England, as the representative of Louis 
Philip})e, on occasion of the coronation of Queen 
Victoria, and was received with extraordinary dis- 
tinction both by government and people. In 1839, 
on the overthrow of Mol5, he received the portfolio 
of foreign affairs under the new ministry; during a 
subsequent administration acted as ministw of war ; 
and in 1846, on retiring from public life, was created 
Grand-marshal of France. Soult communicated vid- 
uable information to Napier and Matthieu Dumas 
for their histories of the Peninsular war. He died 
on 26th November, 1851. llie first part of Soult’s 
Memoirs, in three vols. 8vo, containing the history 
of the wars of the revolution, was published by hk 
son in 1854. 

SOUMY, or SuMT, a town of Bussia, on the right 
bank of the Psiol, in the government and 88 mUes 
north-west of Kharkov. It is surrounded by a fosse 
and earthen ramparts, and defended by a citadel; 
and has various churches, chiefly of woo^ numerous 
distilleries, a large trade in spirits and agricultural 
produce, and four large annual fairs, which attract 
great numbers of dealers from distant quarters. Fop. 
(1897), 26,622. 

SC/Din). See Acoustics and Eab. 

SOUND, The, or Oebesdnd, a strait which con- 
nects the Kattegat and Baltic Seas, and sepantsa 
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the Denieh Island of Seeland from Sweden. The 
name of Sound, however, ia oommonly confined to 
the oomparativdy narrow jmrt of the paaeage, which, 
between Elsinore and Helsingboig, has a width of 
only 8 miles. Though the Great Belt affords a 
much wider and deeper communication between 
the Kattegat and Baltic, the Sound is that almost 
universally selected by vessels, partly because it is 
the shortest, and partly because there is a greater 
probability of meeting with favourable winds. The 
depth of water varies from 4 to 20 fathoms, but the 
channel is bounded on both sides by shelves and 
quicksands, which make the navigation by sailing 
vessels somewhat dangerous. The clearest passa^ 
is on the Danish side. The Sound duties, formerly 
levied by Denmark on vessels passing through, were 
abolished in 1857 by treaty with the commercial 
nations of Europe. See Elsinore. 

SOUNDING, the operation of finding the depth 
of the water and the quality of the ground by 
means of a plummet sunk from a ship to the bottom. 
Two plummets are used, one called the hamd lead^ 
weighing about 8 or 9 lb& ; and the other, the deep- 
tea lead^ weighing from 25 to 80 lbs.: both are 
shaped like the frustum of a cone or pyramid. The 
former is used in shallow waters, and the latter at a 
greater distance from the shore. The lines employed 
are called the de^-tea lead and the hand-lead line. 
The hand -lead line, which is generally 20 fathoms 
in length, is marked at every 2 or 3 fathoms. Sound- 
ing with the hand lead, called heaving the lead by 
seamen, is generally performed by a man who stands 
in the mam -chains, to windward. He holds the 
line nearly at the distance of a fathom from the 
plummet, and having swung the latter backwards 
and forwards three or four times, in order to acquire 
the greater velocity, he swings it round his head, 
and thence as far forward as is necessary ; so that, 
by the lead’s sinking while the ship advances, the 
.line may be almost perpendicular when it reaches 
the bottom. The deep-sea lead has a longer line, 
marked at every 10 fathoms. To use this lead more 
effectually at sea, or in deep water on the sea-coast, 
it is usual previously to bring to the ship. The 
scientific investigation of the ocean and its bottom 
has rendered more perfect sounding-apparatus neces- 
sary, and has led to the invention of various con- 
trivances for this purpose. Among the earliest of 
these is that invented about 1853 by J. M. Brooke 
of the United States Navy. Brooke’s sounding 
apparatus consists essentially of a heavy shot ^r- 
f orated so that an open tube containing cut quills, 
with their open ends downwards, may pass through 
it, the tube Wng attached to a r<xl which has at its 
upper end a hook, over which passes a wire support- 
ing the shot by means of a ring below it. The hook 
is movable, so that though it supports the shot when 
the apparatus is suspended from the sounding-line, 
it easily lets the wire slip off when the line is slack- 
ened on reaching the bottom. The rod and tube 
then slip through the shot, which is left behind, 
while the quills which have penetrated the soil at 
the bottom bring up some of it as a specimen. The 
shot merely serves as a sinker, and is left at the 
bottom. The sounder used during the Challenger 
expedition of 1872-76 was not unlike that of 
Brooke, but it had much heavier sinkers for the 
deeper soundings. The amount of lead left at the 
bottom after each sounding in very deep water was 
about 3 cwts. Besides the sinker and the apparatus 
for obtaining specimens of the sea-bottom, the line 
carried a deep-sea thermometer, a piezometer, a 
water-bottle to obtain a specimen of the water near 
the bottom, and other such instruments. Many 
ingenious devices have been employed for securing 


specimens of the sea-bottom. Among ^eee the 
hydra, invented hy Oaptsin Shortiand, is worthy of 
notice. It consists of a tube with upward-opening 
valves at the lower end. When the sinker strikes 
bottom these valves open and admit some of the 
loose surface material, but when the line is pulled 
up they close by their own weight. Sevend in- 
ventors have devised sounders to be used without 
lines. Most sounders of this class consist of a lead 
attached to a buoyant self-registering appaxatus, 
which becomes automatically detached when the 
lead reaches the bottom. Lord Kelvin introduced 
the use of steel wire in deep-sea sounding. It is 
leas affected by friction than hempen cord, and 
allows of the use of a lighter sinker, and thus in 
most cases the sinker may be hauled up. The same 
inventor has devised a useful instrument for taking 
soundings rapidly in deep water while a ship is in 
motion. A pressure-gauge is lowered with the lead, 
and the depth is calcula^ from the indicated pres- 
sure. The gauge usually consists essentially of a 
glass tube open at the lower end, and coated inter- 
nally with a coloured substance. The lower the 
tube descends the higher does the water rise in it, 
and the height of the water in the tube, indicated 
by the extent to which the coating has been washed 
off, is an exact index of the pressure to which the 
contained air has been subjected. (See Ocean.) — In 
sounding implies that the vessel is so near the land 
that a deep-sea lead will attain the bottom. — Sound- 
ings, that is, the depth of the water and the nature 
of the ground, are carefully marked in the log-book 
when they have been taken. 

SOUP, a kind of liquid food, made of broth, or 
the juice of flesh, with various other ingredients. — 
Portable soup is a kind of cake, foimed of concentrated 
broth, which, being freed from all fat, and, by long 
boiling, having the most putrescent parts of the meat 
evaporated, is reduced to the consistence of glue, and 
will keep sound for many years. In long voyages this 
has been found to be a most valuable article of food. 

SOUR AB AY A, Surabaya, or Soerabaya, a sea- 
port of eastern Java, capital of a province of the 
same name, situated at the moutn of the river 
Brant^ opposite Madura, fully 400 miles east of 
Batavia. It has the best harlwur on the coast of 
Java, and is now the largest town and chief seaport 
of the island. It is strongly fortified, and contains 
the government dockyards and arsenals. Boats can 
ascend the river for a considerable distance, and 
thus the products of the fertile countiy behind 
Sourabaya reach the port easily. There is also rail- 
way communication with Batavia and the other 
chief places of the island. The leading exports are 
sugar, coffee, ax)d rice. Oil-refining is earned on in 
the town. The number of vessels entering the poiii 
of Sourabaya in 1899 was 831, with a total tonnage 
of 960,116; and the number cleared was 836, of 
964,704 tons. Pop. (1896), 125,000. — ^The province 
is very fertile, and has a population of 2,114,000. 

SOUR AK ART A, or Solo, a town of Java, capital 
of the province of the same name, 140 miles w.B.w. 
of Sourabaya, to which there is a railway. It is the 
residence of two native chiefs, is defended by a 
strong castle occupied by the Dutch resident, and 
has a Protestant church, an educational institute, 
and other schools ; and manufactures of cotton and 
other tissues, leather, harness, Ac. Pop. in 1896, 
104,600. — The province, which is centn^ is partly 
traversed by a mountain range, but consists princi- 
pally of a fertile valley watei^ by several streams. 
It produces rice, ooffee, tea, tobaicxx), sugar, and a 
vanety of fruits. Pop. 1,236,268. 

SOUR-GUM. See Tupelo. 

SOUR-SOP. See Custard- Apple. 
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SOUSDAL, or Sobdal, a town of Rasda, In the 
fovenunent end 22 miles north of Vladimir, in a 
fertile plain on the Kamanka. It is a very ancient 
place, and consists of three quarters, one m wUch, 
called the Kremlin, is surrounded by earthen walls 
and a deep fosse in a very dilapidated state. It 
contains a handsome episcopal paJaoe, now used as 
courthouses; six churches, sevenJ of them large and 
richly-decorated structures; three monasteries and 
two nimneries, a diocesan seminary, and aLmshouses; 
and has manufactures of woollen and linen cloth; 
and some trade. Pop. (1894), 7210. 

SOUTANE, the common outer garment worn by 
the clergy of all ranks in the Homan Catholic ChurcH 
See Oasbook. 

SOUTH, Robert, a celebrated divine of the 
Church of England, the son of a London merchant, 
WM bom at Hackney in 1634, and educated at West- 
minster School and Christ Church, Oxford. In 1654 
he addressed a copy of Latin verses to Cromwell, on 
the conclusion of peace with the Dutch; and the fol- 
lowing year produced a poem entitled Musica Incan- 
tans. In 1660 he was chosen public orator of the 
University of Oxford, and soon after was nominated 
domestic cha])lain to Lord Clarendon, then lord-chan- 
cellor. In 1663 he became a prebendary of West- 
minster, was admitted D.D., and obtained a living 
in Wales. On the disgrace of his patron he waa 
made chaplain to the Duke of York. In 1670 he 
was installed canon of Chiist Church; and in 1676 
he went to Poland as chaplain to the English ambas- 
sador, Lawrence Hyde. On his return home in 1678 
he was presented to the rectory of Islip, in Oxford- 
shire. In the latter part of the seventeenth century 
Dr. South commenced a controversy with Dr. Sher- 
lock relative to the doctrine of the Trinity. Both 
disputants professed to be orthodox sons of the church, 
their difference relating to the mode of explaining 
the doctrine in question. Dr. South died in 1716. 
He possessed an abundant share of wit and humour, 
which he not uufrequently displayed in his most 
serious compositions. His sermons, which have been 
much admired, were published in eleven vols. 8vo. 
He also wrote an account of his journey to Poland, 
and other works. South’s style, though colloquial, 
is brilliant and epigrammatic, eB])ecially distinguished 
by wit, but sometimes reaching sublimity; more poeti- 
cal than fair in argument, but free from pedantry. 

SOUTH AMERICA is a vast peninsula of a 
triangular form, with its apex south, extending in 
length from lat. 12“ 30' N. to Cap^ Horn in lat. 65° 
59' B. Its greatest length, from north to south, is 
4800 miles; 'ts greatest breadth, from east to west, 
8280 miles. Al^ut three-fourths of it lie between 
the tropics, the remainder in the temperate zone. 
Its coast lines, particularly the west, are comj)ara- 
tively little broken or interrupted by indentations, 
excepting towards the southern extremity, where 
considerable inequalities occur on both the east and 
west shores. Here, also, is a group of mountainous 
islands, forming the archipelago of Tierra del Fuego. 
They are penetrated in every direction by bays and 
narrow inlets of the sea or fiords, ending often in 
glaciers formed from the snow on the summits of 
mountains 6000 feet high. Peat-mosses cover the 
higher declivities of these mountains, and dense forests 
their flanks. The moimtainouB and elevated tracts 
of this continent are chiefly limited to the borders 
of the Pacific and Atlantic Oceans; the intervening 
space being occupied by a wide and remarkably level 
plain, or rather series of plains, reaching from one 
extreinity of the continent to the other, at an eleva- 
tion generally less than 1000 feet above the level of 
the sea. 

Mountain Systems . — There are four mountain qrs- 
VOL. Xlll. 


terns in South America; the most remarkable of 
which is the Andes^ that stmtoh along the west 
coast from south to north, in one continued chain of 
4180 miles in length in a straight line^ and 4860 when 
measured along Uie highest part of the system, com- 
mencing at the Straits of Magellan or Magalhaens, 
and ending at the Isthmus of Panama Tliey are 
of inconsiderable width, but attain great elevations, 
ranking in this respect next to the Himalaya Moun- 
tains; the highest peak yet known being Aconcagua, 
in the Argentine Republic, 23,080 feet nigh, though 
Sorata in Bolivia may be found to surpass it. The 
second system is that of Parime or Parima, also 
called the Highlands of Guiana, consisting of numer- 
OU.S irregular groups of mountains scattered over a 
table-land not more than 2000 feet alxive the sea, 
which extends 600 or 700 miles from east to west, 
sejmrating the plains of the Lower Orinoco from 
those of the Rio Negro and the Amazon. The 
principal group extends from the jiarallels of lat 8° 
to 8® N., and from the meridians of Ion. 58® to 68° W. 
The mean direction of the range is north, 86° west, 
and the separate chains follow, generally, nearly 
the same direction. The culminating points of this 
system are Mount Icutu, 11,000 feet high, Maraguaca 
(8230 feet), and Duida (8120 feet). The third system 
is known under the general name of the Coast Chain 
of Venezuela; the north chain of which contains the 
culminating point, Naiguata, 9130 feet high, with 
almost vertical sides. The fourth system is that of 
Brazil, whicli consists of two great ranges running 
parallel to the coast at various but not very great 
distances from the sea, and of numerous branches 
stretching far into the interior, and crossing the 
country in different directions. The higher moun- 
tains of Brazil extend generally, like the Andes, from 
south to north; those of the interior form a ridge, 
whose chief direction is from east to west. The 
culminating point of the highest chain of mountains 
in Brazil is Itatiaia, aliout 10,000 feet high. 

Throughout the Andes, but especially in Chili and 
Ecuador, volcanoes, active and extinct, are numerous. 
The most notable of the active volcanoes is Cotopaxi, 
in Ecuador, which attains an elevation of 19,613 
feet above sea-level. In form it is one of the finest 
of all volcanoes, being equalled only by Fuji-yama, 
in Japan, Near it is Sangay, also an active volcano, 
which is 17,464 feet high. Antisana, at present in- 
active, is not much lower than Cotopaxi. 

Plaint . — The plains of South America are of vast 
extent, stretching for many hundreds of miles with- 
out exhibiting the slightest perceptible inequality. 
In the rainy season they display a surface of beauti- 
ful green, but in the diy season assume the appear- 
ance of a desert. Then the grass crumbles into dust, 
the surface of the soil is rent; the crocodiles and larger 
serpents remain imbedded in the dried-up mud till 
the first showers of spring arouse them from their 
torpidity, when, says Humboldt, on the authority 
of the aborigines, * the moistened clay on the margin 
of the swamps is sometimes seen to blister and rise 
slowly in a kind of mound; then with a violent noise, 
like the outbreak of a small mud volcano, the heaped- 
up earth is cast high into the air, and forth issues a 
gigantic water-snake or a scaly crocodile.’ The great 
plains of South America are variously designated the 
Pampas of Buenos Ayres, the Silvas of the Amazons, 
and the Llanos of the Orinoco and Venezuela. (See 
Llanob, Pahfab, and Silvas.) The Pampas of 
Buenos Ayres are about 900 miles in breadth, occupy 
a surface of 315,000 square miles, and lie about 1000 
feet above the sea. Marked by its vegetation and 
other characteristics, from east to west, it has four 
distinct renons. The first, which extends 180 miles 
west from Buenos Ayres, is covered with thistles aod 
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laoerae of the most vivid green, so long m the moiit- 
iire from the rain lasts; the second, extending 450 
Ib covered with lonff grass, intermixed with 
ffandj flowers; the third u a tract of swamps and 
bogs; the fourth a border of thoi^ bushes and dwarf 
tr^ reaching to the Andes, llie grassy plains of 
this level territory are occupied by thousands of wild 
cattle and horses, who find there inexhaustible sup- 
plies of food. The thistles of this region attain an 
extraordinary size, shooting up to a height of 10 and 
11 feet, with stems so strong, and armed with prickles 
so formidable, as to form an impenetrable barrier. 
The Silvas of the Amazon, lying in the centre of the 
continent, form the second division of the South 
American Lowlands. They are covered with wood 
(hence their name), and so densely that the country 
can be penetrated only by sailing up the river or 
its tributaries. They extend 1500 n^es along the 
Amazon, varying in breadth from 850 to 800 miles. 
The heat is suffocating in the deep and dark recesses 
of these primeval forests, where not a breath of air 
penetrates; while a death-like stillness prevails from 
sunrise to sunset, when the forest suddenly resoimds 
with the loud and wild cries of the animals by which 
it is inhabited. At midnight a profound silence again 
prevails, and continues till dawn, when the discordant 
uproar recommences. The Llanos of Venezuela, Col- 
ombia^ and Guiana^oim the third division of the South 
American Lowlands. They are so perfectly flat that 
frequently there is not an eminence a foot lugh in 200 
or 800 square miles. They are nearly destitute of trees, 
excepting the banks of the Orinoco, which are thickly 
wooded. The Llanos present very different aspecto 
at different seasons of ^e year. Soon after the ter- 
mination of the rainy season in October, and the 
subsidence of the swollen rivers, they are clothed 
with fine grass, affording abundant pasturage to the 
countless herds with which they are covered. But 
in the diy season, namely, betv^n November and 
February, they are converted into desolate wastes; 
all vegetation is destroyed, the waters are dried up, 
and the earth is rent in deep and wide crevices — a 
result, however, proceeding rather from the absence 
of moisture than from excessive heat, which, although 
ve^ intense, is not so great as during the wet season. 

&8ides these three great tracts of level country, 
there is the Desert of Fatagonia^ ocoup 3 ring 162,000 
square miles, the most barren of all the plams of 
South America; being, for the most part, composed 
of sandy sterile dunes, intermixed with stones and 
gravel; occasionally diversified by huge boulders, 
tufts of brown grass, low bushes armed with spines, 
brine lakes, incrustations of salt white as snow, and 
bv black basaltic platforms. The climate of these 
plains is veiy cold, especially south from lat. 45'’ s., 
and is subje^ to great and sudden changes tem- 
perature. 

Biveri . — ^The principal rivers of South America 
are the Amazon, the Orinoco, and the Plata. The 
first is the larg^ river on the globe. It rises on 
the table-land of Pasco, in Lake Laurioocha, and, 
after a course of 4000 n^es, falls into the Atlantic 
at the equator, in about Ion. 51* w. The Oiinooo 
rises nearly in the centre of the Parima Mountains. 
Its length is estimated at about 1500 miles. The 
affluents of the Orinoco are numerous, and some of 
them very l^e streams. The Orinoco is connected 
with the Bio Negro, an affluent of the Amazon, bv 
a navigable river, the Cassiquiari, presenting, hi this 
oonnection, one of the most remarkable phenomena 
of physical geography. The Plata (Bio de la Plata) 
is not so much a river as an estuary formed by tihe 
oonfluenoe of the rivers Paran4 and Uruguay. Not- 
withstanding its great breadth, its navigation is diffi- 
oult| owing to its shoals and strong irrepilar currents. 


Its waters are so turbid that they tinge the sea visibly 
f<ir 200 miles from the embouchure. There are a 
number of other rivers in South America^ which, 
though not so large as any of those above named, 
are equal, if not superior in size, to most of the 
greatest rivers of Europe. Amongst these are the 
San Francisco, the Bio Negro^ Colorado, Essequibo. 
&C. The water in some of the rivers in equatorial 
America is white; in others it is of a deep coffee 
colour, or dark green, when seen in the shirie^ and 
when ruffled by a breeze, of a vivid green. 

Lakes . — The lakes of South America, of any con- 
siderable size, are few, and, with exception of the Lake 
Titicaca, are rather vast morasses than lakes; while 
the large inland water in Colombia, called the Lake 
of Maracaybo, is a mere inlet from the Caribbean 
Sea, and not a true lake. The Lake Titicaca is situ- 
ated near the north-west frontier of Bolivia or Upper 
Peru; it covers an area of above 4000 souare miles, 
is elevated 12,498 feet above the sea, and is said to 
be 120 fathoms deep in many places. Some of the 
temporary lakes, alternately inundated and dry, or 
in a marshy state, cover, when flooded, vast tracts 
of country; that of Xarayos, on both sides of the 
Paraguay and nearly in the centre of the oontineniL 
extends over 36,000 square miles. In the elevated 
mountain valleys and table-lands of the Andes there 
are many small lakes of the purest blue and green 
colours, and some of them intensely cold, being near 
the line of perpetual congelation. 

Climate . — ^There are no parts of South America 
so hot as we should be led to expect from its geogra- 
phical position — a result produced by the operation 
of the trade-winds, atmospherical influences of the 
huge chain of the Andes, and other ph 3 rsical causes. 
The burning heats of the plains of Arabia are 
unknown on the new continent. In the plains of 
Caracas, the hottest region of South America, the 
temperature of the air during the day is only 98* 
in &e shade; while it rises to 112* in the sandy 
deserts around the Red Sea. Throughout the whole 
basin of the Amazon, which comprehends between 
2,000,000 and 8,000,000 square miles, the climate is 
neither very hot nor unhealthful, though under the 
equator. This arises from its being shaded by lofty 
woods, and from the prevalence of a cool easterly 
breeze, a branch of the trade-wind, whidi ascendi 
the channel of the Amazon, following all its wind- 
ings nearly to the foot of the Andes. Brazil, and 
the country extending westward from it, enjm also 
an equable and temperate climate. At Bio tfaneiro 
the mean temperature is only about 74*. At Lima 
the temperature varies from 58* to 82* but the mean 
for the whole year is only 72*. At Buenos Ayres 
the mean annuld heat is 68*; and in the Straits of 
Magellan the temperature of the warmest month 
does not exceed 48* or 46*, while snow falls almost 
daily. The narrowness of the continent towards the 
80 U&, the immense tracts of ocean which lie on either 
side of it, and its exposure to the rigours of the polar 
regions, sufficiently account for this inclemency. On 
the weri coast there is a rainless district of nearly 
1000 miles in length, from north-west to south-east 
It lies between hit 7* and 82* s., and Ion. 65* and 
68* w. The various dimates, whidi so large a con- 
tinent must neoessarily possess, will be treated of 
more in detail in the a^des on the various countries 
of which it is composed. 

Oeotogy and iftneraZoyy.----Gzmnite forms the base 
of the whole continent, having gneiss here and there 
associated with it, but mica sehist is the most common 
of the crystalline rodcs. Quartz rock is much devel- 
oped, generally mixed wi^ mica, and ridi in gold 
and specular iron. The pampas of Buenos Ayres 
are enrirdy alluvial Granite prevails to the extent 
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of 2000 voBm along the ooart of Bradl, and, with 
■yenite^ forms the base of the table-land. The snper- 
■traotnre of the latter consists of metamorphio and 
did imeons rocks, sandstone, clay-slate; limestone, in 
whum are large caverns with bones of e:^ct anims^; 
and alluvial soil Porphyry and red sandstone abound 
all over the Andes. Peru is the chief seat of the 
mineral wealth of South America. Chili, of which the 
furaier is but a continuation, is also famous for its 
mines of gold, silver, and copper. The province of 
MinM Greraes, in Brazil, is likewise, as its name 
implies^ exceedingly rich in mines. Besides the mines 
there are some vaJuable gold and silver washings in 
Brazil and other parts of South America. Brazil 
used to produce many diamonds. 

Vegetation . — Extending through so large a apace, 
and possessing in consequence so great a variety of 
climate, no speciid character can be given to the 
vegetation of South America. As in the case of 
North America, the most distinguishing feature of 
the former is its prodigious forests, which cover about 
two- thirds of the whole continent; a lai^e portion of 
them so dense, and so choked up by twiners, shrubs, 
and sharp-edged grasses, that a hatchet is necessary 
at eveiy step to clear the way. These forests are in 
several remarkable particulars wholly different from 
those of the Old World. The trees are much more 
various, more graceful, and have more distinctive 
characters; and many of them, even the largest, are 
adorned with the most brilliant flowers: scarlet, 
purple, blue, rose-coloured, and golden yellow are 
blended with every possible shade of green. Through- 
out the whole of tropical America vegetation is on 
the grandest scale, combined with great beauty and 
fruiriulness. In those regions where there are due 
proportions of heat and moisture, the magnitude of 
the trees and the splendour of the flowers are extra- 
ordinary. * Individual plants,* says Humboldt, *lan- 
fishing in our hot-houses can give but a very faint 
idea of the majestic vegetation of the tropical zone.* 
Fruits also abound, induding oranges, limes, cocoa- 
nuts, pine-apples, mangoes, bananas, pomegranates, 
and many others. Southwa^ of the line are found the 
quassia bitter, the fragrant tonga-bean, the beauteous 
rosewood, and the chinchona tree, the rind of which 
yields that most valuable medicine quinine; and indigo, 
coffee, the sugar-cane, maize, and the cacao-tree, from 
whose seeds chocolate is prepared, are amongst the 
products of South America. The cultivation of tea 
has been attempted, though there is a favourite 
native beverage, the Paraguay tea. In the south 
vegetation gradually loses its tropical character, and 
Anally assumes the aspect of northern vegetation. 

Zoology . — llie most formidable beast of prey pecu- 
liar to ^uth America is the Fdia onca or jaguar. It 
is larger and stronger than the panther, but inferior 
in size and ferocity to the Bengal tipr. The puma 
or American lion is found in Irath North and South 
America. Apes and monkeys abound in the tropical 
forests of the latter, but are an inferior race to those 
of the Old World. The animals most characteristic 
of South America are the tapir, sloth, ant-eater, and 
armadillo. Amorgst the winged mammals are 
bats known as vampire-bats, which live on blood, 
attacking the largest animals, and even man, when 
asleep. These dangerous creatures are fortunately 
not numerous, and are almost wholly confined to 
Ouiani^ Golombia» and BraziL Of the birds of 
South America the most remarkable for size is 
the condor, a species of vulture. The largest speci- 
men yet met with measured somewhat less than 
14 feet between the extremities of the wings, though 
th^ rarely exceed 11. The body of the largest 
Inmviduals is generally from 8 to 8} feet in lei^h 
from the Up m the beak to the extremity of the 


tall They Inhabit the most Inaccessible paiti of 
the Andes. South America possesses, in oammon 
with other countries, eagles, ^tures, falcons, and 
other birds prey. It luso possesses many birds of 
exquisite plumage, amongst these the tiny humming 
bird and the gnuieful oourouooui {Trogon jpavonin^i^ 
with its splendid robe of green. The seas, lakes, ana 
rivers of ^uth America abound with fish of various 
kinds; and many of the latter, in the tropical regions, 
with enormous lizards and adligators. The eleotrio 
eel is found in the lakes of Caracas. In the marshes 
and swamps of tropical America the boa-oonstriotor 
is found of enormous size. Immense centipedes^ 
scorpions, and spiders also abound in these rerions. 
Ants, termites, and locusts also swarm, the latter 
to a frightful extent, especially in Buenos Ayres and 
some of the neighbouring provinces, sometimes cov- 
ering the ground for a dktfmoe of 200 miles, devour- 
ing every green thing, even the grass, to the very 
roots. They enter the houses, and devour every 
edible thing they contain; even curtains, dothe^ and 
furniture are attacked by them, and much injured, 
if not rendered wholly useless; and in one nl^t 
gardens on which much pains and expense have been 
bestowed, are utterly destroyed by these rapacious 
creatures. The mosquito is dso a grievous iiifliotion 
in many parts of South America, especially in Vene- 
zuela and along the banks of the Oiinooa The 
chigoe, another much dreaded insect, abounds In the 
same localities. 

Amongst the domesticated native animals of South 
America are the lama and alpaca, both used as beasts 
of burdeiL The horse, ass, ox, sheep, goat, and pig 
were all conveyed from the Old to &e New Won<5 
none of them being indigenous to the latter. Horses 
and cattle, however, have now increased in all parts 
of America, and roam wild in herds over the southern 
plains. 

Jiacee of Men . — ^There exists a very striking general 
physical resemblance between the native inbimitants 
of America throughout the whole of both continents, 
from Cape Horn to Behring*s Straits. They are 
almost all of a reddish-brown or copper colour, with 
long black hair, deep-set black eyes, aquiline nose^ 
and often of hmidsome slender forms. In South 
America many are half -civilized, but a greater 
number are in a state of utter barbarism. The Arau- 
canians of Chili are more advanced in civilization 
than the Indians of the Pampas. They associate in 
small communities, have fix^ residences, cultivate 
the ground, and subsist chiefly on the produce of their 
labour. They excel in the art of weaving, and pro- 
duce an excellent woollen cloth. They are a wril- 
disposed people, have few of the vices of other 
savages, and possess firmness and courage in a re- 
markable degree. Like all the other Indians through- 
out South America, they have been long acquainted 
with the art of worldng in metals, especially gold and 
silver. See Abauoakianb. 

The Pampas Indians are of a very dark com- 
plexion, witn long, thick, coarse black hair, which 
generally hangs loose over their shoulders. Their 
eyes are blaclq animated, scowling, and are placed 
iridely apart; foreheads bw and bro^; faces flattish; 
high ^e^-bonee and large jaws; they have no beard, 
are of rather low stature, and ill made, but muscular 
and atbbtb. They are expert horsemen, and can 
slip round and suspend themselves under their horse’s 
b^y when at full speed, merelv nlingitig by their 
hands and feet, and can regain their seat at pleasure 
without checking the animal*s speed. They are still 
in a very savage state, subsisting on raw flesh 

and leading the roving life of hunters. They do not 
cultivate ^ ground, nor apply themselvea to any 
sort of labour. In manner they are boisterous, and 



212 


SOTTTH AMERICA. 


in ditpoBition cruel and ferocious, settlii^ their dis- 
putes with the knife, in the use of which they are 
sin^larly expert 

Of the Indians that inhabited Brazil there are 
said to have been at one time no fewer than 200 
distinct tribes. A few of these, may be named, and 
their principid physical and moral characteristics j 
alluded to. The Tapuyas, robust, well made, and 
copper-coloured; long, sleel^ black hair; paint them- 
selves, and pierce the under lip for the purpose of 
introducing a ring or other ornament; the greater 
part of them said to have been cannibalsL The Tupis 
or Tupinambas inhabit chiefly the coast from the 
river Oamama to that of San Francisco. They also 
paint their bodies. The Cafusos, a mixture of 
Indians and negroes, remarkable for an extraordinary 
peculiarity in the hair of the head, which rises per- 
pendicularly from the forehead to the height of a 
foot or a foot and a half, giving them a very strange 
and disagreeable appearance. The Puris, the most 
revengeful and vindictive of all the Indian races of 
Brazil. The Botocudos, another cruel and savage 
race, inhabiting the territory lying between the lilo 
Doce and the Kio Pardo. The Indians of Brazil are 
generally of a short or middle stature, and mostly 
of a robust broad make. They all paint; complexion 
darker or lighter copper; skin fine, soft, and shining. 

South of lat. 38" s. we have the huge Patagonian. 
The stature and bulk of this race, however, though 
still remarkable, have been much exaggerated. Their 
average height is above 6 feet; hea^ and features 
laige; hands and feet small; colour, dark copper 
brown; hair black, lank, and coarse. They lead a 
nomadic life, living in tents formed of poles and 
skins, and subsisting on the animals they kill. 

PUitical Divinons . — South America now comprises 
the republics of Colombia, Ecuador, Venezuela, Peru, 
Bolivia, Chili, Brazil, the Argentine Republic (for- 
merly La Plata, including the territories of Patagonia 
anrl Tierrad«l Pliego), Paraguay, and Uruguay (Banda 
Oriental) ; the colonies of British, French, and Butch 
Guiana and the Falkland Islands (British). For 
further details see the separate articles on these states. 
The area of South America is estimated at 6,960,000 
squa^ miles; pop. about 37,500,000. 

Discovery j &c. — Tire first discoverer of the continent 
of South America was Christopher Columbus. On 
May 30, 1498, Columbus set sail fnrm Spain with a 
fleet of six vessels on his third voyage, and added the 
Island of Trinidad to his former discoveries. From 
thence he proceeded to the mouth of the Orinoco, 
where he landed, and thus achieved the honour of 
being the first discoverer of the continent of South 
America. The adventurer who followed next in the 
tract of Columbus was Alonzo de Ojeda, a young, 
bold, and enterprising Spanish cavalier, who, inspired 
by a similar spirit with the great navigator, and 
partaking in some degree of his genius, fitted out, at 
his own expense, an expedition of four ships, with 
which he pursued the course taken by Columbus. 
Having reached the continent of South America, 
near the equator, he passed the mouths of the Esse- 
quibo and Orinoco, examined the whole coast of 
Venezuela as far as Cape Vela^ and thus ascertained 
that the land along which he sailed was part of a 
continent. Ojeda was accompanied in this voyage 
by Amerigo Vespucci, a native of Florence, an 
experienced mariner, and a man of considerable tal- 
ents and acquirements. On the return of the latter 
to Spain, in the year 1500, he published an account 
of his voyage. His book was read with all the 
interest and avidity which its extraordinary dis- 
closures were so well calculated to excite, and the 
author’s name silently but ind^bly affix^ to the 
New World. 


Brazil was discovered in 1500 Vincent Yanez 
Pinzon, who had accompanied Columbus in his first 
voyage. Steering north he explored the mouths of 
the Amazon; ana noting with amazement the im- 
mense body of water which it poured into the ocean, 
correctly iiMerred that so mighty a stream could be 
found only in a continent of great extent. Later in 
the same year Alvarez Cabral reached the coast of 
Brazil farther to the south than the point touched 
by Pinzon, and took possession of the country in the 
name of the King of Portugal. Towards the close 
of the year above named Koderigo de Bastidas ex- 
plored the coast from Cape Vela^ the point at which 
Ojeda’s progress terminated, to Puerto del Reterte, 
where that of Columbus closed, and thus connected 
the intervening continent. In 1508 Pinzon and Juan 
Diaz de Solis, an able navigator, were sent out by 
the Spanish government to explore the west coast of 
South America. Arriving on the shores of Brazil, 
beyond which discovery had extended but a little 
way, they followed the coast towards the south as 
far as the 40th degree of south latitude. In 1518 
Vasco Nmlez de Balboa crossed the Isthmus of 
Darien, and discovered the Pacific Ocean, but his 
discovery was not immediately followed up. Reports 
of rich countries in the south were from time to time 
received, however, and in 1531 Pizarro, who had 
sailed with Ojeda, embarked at Panam^i with a smaU 
force, and made himself master of Peru. Almagro, 
a companion of Pizarro, pushed southwards into 
Chili, and in 1537 the country between Darien and 
Peru was traversed by VadiUo, and Quito was soon 
after taken possession of by the Spaniards. In 
1540 Gonzales, the brother of the great Pizarro, 
made an exploration across the Andes and came 
upon the Amazons, down which be sent one of his 
officers, named Orellana, in search of provisions. 
Orellana continued his voyage, and though he bad 
only a frail bark to trust to descended this mighty 
stream to the ocean. In the meantime other dis- 
coveries had been made — Juan de Solis having dis- 
covered the La Plata in 1515, and Fernando Magal- 
haens, or Magellan, having sailed along the south- 
east coast and through the strait that bears his name 
into the Pacific (1520). De Solis was killed by the 
natives of the La Plata shores; while Magellan, hav- 
ing sailed across the Pacific, fell in a contest with 
the natives of the Philippines. In 1526 Sebastian 
Cabot ascended the Parand and Paraguay, and estab- 
lished two or three forts. In 1536 the city of Buenos 
Ayres was built, and next year Juan de Ayolas tra- 
versed South America from this quarter to Peru. 
The main features of the continent were now known 
with tolerable accuracy. The discoveries of the 
Spanish and Portuguese gave the possession of almost 
the whole of South America to these nations — Por- 
tugal holding Brazil, while Spain held the remainder. 
Spanish America, including the viceroyalty of Mexico, 
or New Spain, and the captain-generalship of Guate- 
mala, had an area of nearly 5,0^00,000 squ.‘ire miles, 
and a population of about 17,000,000. Until 1810 
the legislative power for all this immense extent of 
territory was exercised by the high-council of India^ 
as it was called, which h^ its seat in Madrid, while 
the executive power was in the hands of the sove- 
reign’s representatives in America, namely, four 
viceroys and five captains-generaL In South America 
were the viceroyalty of New Granada (before 1718 
a captain-generalsldp), the captain-generalship of 
Caracas, the viceroyalty of Peru, the captain-gene- 
ralship of Chili, the viceroyalty of Buenos Ayres or 
Rio de la Plat^ which comprised the governments 
of Buenos Ayres, Las Charcas or Poto^ Paituniay, 
Tucuman, and Tuoo or East Chili The ooloniM 
system of Spain was a highly vicioui one, and it is 



SOUTHAMIWN-^OUTHAMPTON WATER. 


213 


no wonder the colonies threw off their allegiance to 
the mother country. None but Spaniards bom in 
Spain were allowed to receive any civil or ecclesias- 
tical ap^intment in the colonies, and the sole object 
of the holders of such offices was almost invariably 
to enrich themselves. Trade was hampered by most 
impolitic restrictions, Spaniards only Ming allowed 
to receive the produce of the colonies, while Spanish 
goods alone were allowed to be imjwrted into them. 
Even intercolonial trade was prohibited. Tobacco 
was cultivated as a royal monopoly, and the culti- 
vation was mostly in the hands of the Spaniards. 
Several products of the mother country, such os wine, 
were not allowed to be produced in the colonies at 
all, and the establishment of manufactories was pro- 
hibited. Taxes and customs were also excessive. 
The yoke to which the Indiana were subjected was 
particularly oppi-essive, especially in the mining 
districts, where they were compelled to work in the 
mines, agriculture also being forbidden in these 
regions in order that the Indians might devote them- 
selves exclusively to the — for their masters — more 
profitable occupation of mining. Attempts at insur- 
rection were made at various times during the second 
half of the eighteenth century, but in vain ; and it 
Was not till Naj>oleon’s conquests threw the affairs 
of the mother country into confusion that the revolu- 
tionary tendencies of the colonies found free vent. 
In 1810 juntas were formed in Caracas, Buenos 
Ayres, Chili, and Bogotit, which at first carried on 
the government in the name of Ferdinand VII. ; but 
in 1811 a declaration of independence was published 
in Venezuela, and the same year all the colonies 
declared themselves independent of Spain. The 
Spanianls attempted to bring them back to their 
allegiance by forctJ, and a series of struggles took 
place between the colonial and Spanish troops which 
lasted till 1 824, when the indeiHjndence of the colo- 
nies was finally secured. The Spanish dominions 
were now divided into the republics of Chili, Peru, 
Colombia, Argentina, and Paraguay, to which Bolivia 
and Uruguay were afterwards added, Colombia has 
since been split up into the separate republics of 
Venezuela, Ecuador, and New Granada or Colombia. 
For Portuguese America see Brazil. 

SOUTH AMPTON, a parliamentary and county 
borough and s<ia|W)rt of England, in Hampshire, 
beautifully situated on a peninsula at the mouth of 
the Itchen, near the head of Soutliampton Water, 71 
miles south-west of Ijondon. It occujnes an acclivity 
rising gradually from the water, and consists of an 
old and a new town, the former at an early period 
surrounded by walls flanked with round towers, of 
which considerable portions still remain, particu- 
larly on the west side. Of the old gates by which 
the town was at one time entered three are still 
standing, and bear the names of West Gate, South 
Gate, and Bar Gate. The last, a remarkable struc- 
ture, embattled and machicolated, and large enough 
to contain the guild-hall in the upper part of it, is 
now, in consequence of the extension of the town, 
nearly in its centre, and being jjlaced across the 
principal street, running nearly north and south, 
diWdes it into two parts, the part to the north being 
named Above-bar, and that to the south Below-bar 
or High Street. The principal street is crossed at 
right angles by several others, which, in the older 
quarters, are very irregular, though generally sub- 
stantial ; while those in the more modem portion, 
Above-bar, present many fine ranges of building. 
St. Michaers, the oldest of the churches, situated in 
the west part of the town, is a spacious Norman 
structure, with a roof supported by light octangular 
columns and sharply-pointed arches, a large western 
window with beautiful tracery and upper compart- 


ments of richly-stained glass, and a tower terminat- 
ing in a lofty octagonal spire. There are several 
other churches possessed of considerable architectural 
merit. The educational establishments comprise the 
free grammar-school, Taunton’s Trade School, Hart- 
ley College, and various other schools; and the literaty 
and scientific wants of the town are supplied by the 
Polytechnic and Athenaeum institutions. The Hart- 
ley Institution, established by money left by a Mr. 
Hartley, contains a magnificent reading-room, libraiy, 
laboratory, a well-filled museum, and a noble lecture- 
hall. The charitable endowments include an in- 
firmary, a dispensary, several alms-houses, and God’s 
House Hospital, originally founded as a nunnery, 
and occupying an antique ranM of buildings, with a 
chapel long appropriated to the use of French Pro- 
testant refugees. Other buildings and objects deserv- 
ing of notice are the town-hall, custom-house, muni- 
ci{)Al buildings, Watts memorial hall, the theatres, 
philharmonic hall, assembly-rooms, ordnance survey 
offices, baths, and public parks. About 6 miles from 
Southampton, and 1 mile from Netley Abbey, is the 
Royal Victoria Hospital for sick soldiers, standing 
in al)out 100 acres of grounds amid beautiful scenery, 
with accommcxiation for 1000 men. There are al») 
quarters, distinct from the hospital, arranged to re- 
ceive 1000 convalescents. A well-organized lunatic 
asylum forms part of the establishment. 

The docks present a very bustling appearance, 
filled as they generally are with shipping of every 
class, from the noble vessels of the R()yal Mail, the 
ITnion- Castle, the North German Lloyd’s, and other 
large companies, down to the small steam-tugs. The 
first tidal-dock was opened in 1842; other docks have 
since been constructed, including a graving-dock 
(750 feet in length), oi>ened in August, 1895. The 
accommodation thus latterly provided has made 
Southampton the most important mail-packet station 
in the kingdom. The total ex|X)rts from South- 
ampton in 1900 amounted to £12,180,215 in value, 
fully £2,505,000 of this consisting of foreign and 
colonial goods re-exported ; the imports amounted 
in value to £13,810,833. Chief among the exports 
are cotton gocwls, woollen goods, apparel and haber- 
dashery, machinery, leather, &c. Among imports 
the chief are butter, meat, wool, skins and hides, 
coffee, cocoa, grain, vegetables, silk manufactures. 
The industries or manufactures of Southanipton are 
chiefly confined to brewing, coach -building, iron-cast- 
ing, sugar-refining, and ship-building. 

One of the greatest attractions connected with the 
town is the Southampton Common, a beautiful tract 
of land, richly wooded, 365 acres in extent, left to the 
town for public purposes many centuries ago. On 
this common is situated the race-courstJ, one of the 
most picturescjue in England. Fifteen acres of the 
common, in the south-east comer, are now appropri- 
ated as a cemetery for the town. The public parks 
in the centre of the town are well laid out, and con- 
tain several monuments of men of local and general 
note. Southampton claims to be a iMjrough by pre- 
scription, but its earliest known charter was granted 
by Henry II. Since the time of Edward 1. it has 
returned two members to Parliament. The town as 
regards its name is contrasted with Northampton. 
Pop. (1891), 82,126; (1901), 104,911. 

SOUTHAMPTON WATER, an inlet of the sea 
stretching into the interior of Hampshire for about 
11 miles in a north-westerly direction, and debouching 
into the Solent opposite the Isle of Wight. It re- 
ceives the rivers Anton, Itchen, and Hamble. The 
tidal wave being intercepted each way by the Isle of 
Wight, it has four tides in the twenty-four houm. 
The port of Southampton is situated near its head ; 
the traffic on the Water is consequently great. 
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SOUTH AT7STBALIA. See AubtriIiU (South). 

SO UTH CABOLIXA See Oabouna. 

SOUTHCOTT, JoHAiTNA, » eingulftr faiubtlo, 
wboee extravagant preteniions attra<Sed a nniner- 
001 band ci oonverU in London and ita vidnity, 
aald to have, at one period, amoonted to upward 
of 100,000. She waa bom in the west of E^land, 
about the year 1750, of parenta in vem humble life, 
and, being carried away by a heated imagination, 
gave herself out as the woman spoken of in w Book 
of Bevelations. In thia capacity, although in the 
highest degree illiterate, she scribbled much unin- 
twigible nonsense, and for a while carried on a 
lucrative trade in l^e sale of seals, which were, under 
oertain conditions, to secure the salvation of the pur- 
chasen. A disorder subsequently giving her the 
outward appearance of pregnancy, after she had 
passed her grand climacteric, she announced herself 
as the mother of the promised Shiloh, whose birth, 
she announced, waa to take place on the 14th of 
October, 1814. The faith of her followers, among 
whom were several clergymen of the Established 
Churdi, rose to enthusiasm. A cradle of the most 
expensive materials, and highly decorated, was pre- 
pa^ by her expectant votaries at a fashionable 
upholsterer's, and eveir preparation made for the 
reception of the miraculous babe. The time having 
passra over without the expected event she declared, 
that *if she was deceived she had, at all events, been 
the sport of some spirit, either good or evil,' and, 
December 27 in that year, death put an end to her 
expectations. Her followers, though for a time con- 
foonded by her decease, which they could scarcely 
belie ve, an ticipated her speedy resurrection. 

SOUTHEND-ON'SEA, a municipal borough and 
watering-place of England, in Ease^ on the estuary 
of the Thames. It has an iron pier mile long, 
along which an electric tramway runs; a fine espla- 
nade; various churches and chapels; an institute, 
containing a library; technical schools; parks and 
public gardens; sea- water baths; Ac. It is much 
frequented by Londoners in the summer months. 
Pop. (1891), 13,242: (1901), 28,857. 

SOUTHERNWOOD. See Wobmwood. 

SOUTHEY, Robebt, a celebrated English poet 
and proHfic miscellaneous writer, was the son of 
a Hnen-draper at Bristol, where he was bom 12th 
Au^^, 1774. After receiving the elements of edu- 
cation in. his native town he was sent to Westminster 
Sdiool in 1788, and soon gave proof of distinguished 
talents. He was dismissed nom Westminster in 
1792 for a satirical papm: on flogging published in 
a school journal. The Magellant, and riiortly after- 
wards entered Baliol College, Oxford, with the view 
of studying for the church. For this, however, the 
ultra-liberal opinions which he had formed, both in 
religion and politics, were very ill adapted, and he 
turned his attention to medicine, but soon gave it up 
In dis^st He left Oxford in 1794, and having 
formea an acquaintance with Coleridge, they were 
married on the same day to two sisters, in 1795. 
They had formed, with Lovell, another brother-in- 
law, and some others, an enthusiastic scheme to go 
out to the wilds of North America and form what 
they meant to call a Pantisocracv, in which, by ex- 
duaing all the social disorders of the Old World, they 
were to revive the golden age. This quixotic scheme 
was abandoned for want of means, ana Southey, after 
selling his Joan of Arc for £50, sailed for Portu^ 
with his unde, a clergyman, who had brought him 
up, and who h^ obtained the appointment of chap- 
to the English factory at Lisbon. After his 
return to England he in 1798 entered Gray’s Tnn, 
with the view of studying law, but never made any 
progress in it, and this condud^ his trial of all 


the three learned professiona. He again visited the 
Peninsula In 1801, and after his return became, lor 
some time^ secrets^ to the Irish chancellor of the 
exchequer. Previous to this time he had ^blished 
several poems, including a violent demoorauoal jdeoc 
entitled Wat Tyler, which was afterwards destined 
to obtun a notoriety, for which the author fdt any- 
thing but thankful He had now renounced 
democratical opinions, and gone rapidly into what 
many oonsidered an opposite extreme. His first poem 
whi(^ attracted mum notice was Thalaba the De- 
stroyer, a metrical romance, in two vols. 12mQ^ 
published in 1802. In 1804 he fixed his permanent 
residence at Greta, near Keswick, in the heart of the 
English lake distrhA Wordsworth had preceded and 
Coleridge soon joined him. The poetic^ union thus 
formed appears to have suggested the idea of regard- 
ing them as the heads of a new school of poetry, to 
which was given somewhat sarcastically, though not 
inappropriately, the name of the Lake School. From 
this period hu intellectual activity was untiring, and 
he continued for a period of almost forty years to 
issue annually at least one, and often several, works 
m verse and prose, besides contributing largely to 
different periomoals. His first wife, who had suffered 
for some years from mental derangement, died on 
16th November, 1837; and on 5th June^ 1889, he 
married Caroline Anne Bowles. He soon after sank 
into a state of mental imbecility, and died 21at 
March, 1843. In 1807 Southey received a pension 
from government, in 1813 he was appointed poet- 
laureate. The University of Oxford conferred on 
him the degree of LL.D. in 1821, and in 1885 be 
received an augmentation of his pension. He paid 
several visits to the Continent besides those we have 
referred to. His works are so numerous that even a 
bare list of them would occupy a large space. Aimmg 
his poetical productions may be mentimed — Joan of 
Arc; Thalaba; Madoc; Ihe Curse of Kehama; 
Roderick, the of the Goths ; a Poet’s Pilgrimage 
to Waterloo ; and a Vision of J udgment. Not one of 
these is without beautiful and magnificent passages, 
but they are imbedded among much of a very inferior 
description, and not imfrequently not more deficieiit 
in good taste than virulent in spirit. He appears to 
greatest advantage in several of his minor pieces, on 
which, as a poet, his fame will in all probability ulti- 
mately rest His prose works are remarkable for 
the bMuties of their style, which for simplicity, 
facility, purity, and perspicuity, have seldom if ever 
been surpassed. Among others may be mentioned 
his Life of Nelson, whkm is almost a perfect modid 
of its kind; Life of Wesley; History at Bnoil; 
Sir Thomas More, or CaUoquies on the Progress 
and Prospects of S^ety ; The Book of the Chundi ; 
and the Doctor. The contrast furnished by his poli- 
lical sentiments in early and in later life furnished 
his opponents with a handle of which they did not 
scruple to avail themselves. There is a life of 
Southey by his son published along with his oorre- 
spondence in six vols. 8vo, 1849-50. His poetical 
works, collected by himsdf, were published in 1837-38, 
and reissued in ten vols. 1850. 

SOUTH MOLTON, a municipal borough of Eng- 
land, in Devonshire, 24 miles n.n.b. of Exeter, wi3i 
manufactures of shirts, collars, and leather. Pop. 
(1891), 3082; (1901), 2848. 

SOUTH POLAR EXPEDITIONS. Antarctic 
expeditions have been fewer in number than Arctic 
ones, and have excited less general interest, partly 
because the Antarctic region is more remote from the 
centres of civilized enterprise than the opposite polar 
region, partly because a stronger mercantile motive 
stimniated to the latter enterprise than to the former. 
The discovery of a north-weat passage from the 
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Aila&tic to the Facifio wae the original object of 
pursuit in the one case, the more problematical theoiy 
of a southern continent furnished the first motive for 
esploration in the other. The report of a southern 
continent has been traced back to the sixteenth oen- 
tuiy. Juan Fernandez sailed from Chili on a w.s.w. 
course in 1567, and was reported to have reached a 
terra firma inhabited by civilized white people with 
wovCT piarments. The first discovery of land in the 
proximity of the Antarctic circle had shortly before 
this been made accidentally. In 1559 Diric Cherrits, 
a Dutch navigator, in endeavouring to enter Magel- 
lan’s StiaitB, got separated from his fleet and was 
driven southward to lat. 64^*, where he discovered 
the South Shetland Islands. The first who under- 
took a formal expedition in search of the Terra 
AustralU was Pedro Fernando de Quiros. His voy- 
age was made in 1605-1606, and resulted in the dis- 
covery of the New Hebride^ Pitcairn’s Island, and 
other groups, and of the strait between Australia and 
New Guinea, known as Torres’ Strait, from Luis 
Vaes de Torres, one of the commanders of the ex- 
pedition, who sailed through it with two vessels. 
Captain Cook, whose voyage in 1772-74 was under- 
taken to test the accuracy of the theory of a south- 
ern continent, is the first who is known to have 
entered the Antarctic circle. Sailing on the parallel 
of 60"* s. lat. be discovered no land to the south of 
Sandwich Land. He only crossed the Antarctic 
circle three times for short distances at 40° K. Ion., 
100°-110° w„ and 186°-148° w. He reached the 
southernmost point attained by him on 30th Janu- 
ary, 1774, in 71® 10' a. and 107® w. The voyage re- 
sulted in no important discovery within the Ajitarctic 
region. In 1821 the Russian Bellinghauaen dis- 
covered Peter the Great and Alexander Islands. In 
1823 Weddell reached lat. 74® 15’ in Ion. 80° to 40® 
w. without discovering land. Enderby Land, about 
Ion. 45® to 50® k., and Kemp Land, about 10® farther 
B., were discovered by Biscoe in 1831-33. The first 
of these is the easternmost point of the supposed 
oontinuoas coast, and lies in lat. about 67® 80% Sa- 
brina Land and Balleny Islands, the former in Ion. 
117® £., the latter in Ion. 163 B., were discovered in 
nearly the same latitude by Balleny in 1839. In 
1840 two important exploring expeditions, the one 
French, the other American, reached the southern 
seas. The French expedition, under Dumont d’Ur- 
ville, found traces of what they believed to be a 
continuous coast from 136® to 142® B., to which th^ 
gave the name of Ad^ie Land. The explorations 
of the American expedition under Wilkes were 
more extensive and important. Captain Wilkes 
possed very near the southern magnetic pole, the 
position of which at the time he calculated to be 
lat 70® S., Ion. 140® B. An ice barrier from 8 to 12 
miles deep prevented the expedition from effecting 
any landing, but it traced land from Ion. 154® 27’ to 
97® 30' B., which, partly from observation and partly 
from reasoning, Wilkes concluded to be continuous. 
An expedition sailed from England in 1839 under 
James Clark Ross, who was knighted on his return. 
He passed the Antarctic circle about Ion. 178® k., 
and found land in 172® 36' e. Ion. and 70® 41' s. lat. 
He found here a continuous coast trending south, 
and with mountain peaks 9000 to 12,000 feet in 
height. He landed on 12th January, 1841, and took 
possession of the country, which be named South 
Victoria Land, in the name of the queen. In 77® 32' 
B. lat., 167® B. Ion., he discovered an active volcano, 
12,400 feet above the level of the sea, which he 
named Mount Erebus. Farther east he found an 
extinct volcano, which he called Mount Terror. At 
78® 4' s. he was arrested by a perpendicular barrier 
of ice 150 feet in height, along which he sailed east 


to Ion. 168® 87' w. In the following year he was 
stopped by the barrier in lot 78® 11' a.. Ion. 161® 27' 
w., the southernmost point reached till Borchgrevink 
attained lot 78® 50' in 1900. There has recently been 
a great revival of interest in Antarctic exploia^n, 
and several e3q)editions set sail in 1901. The British 
expedition in the Duwvery was promoted by the 
Royal and Royal Geographical Societies, and received 
a certain amount of financial and other support from 
the Treasury and Admiralty. The ship was specially 
designed for the work, and built at Dundee, and she 
had on board a staff of scientific experts and a com* 
plete set of scientific apparatus. She went by way of 
Cape Town to New Zealonc^ and finally set sail from 
Lyttelton for the Antarctic regions, her objective 
b^g the Victoria and Ross quadrants, from 90° BL 
to 90° w. longitude. The Morning was sent to follow 
up the DUcovtry in 1902. The German expedition in 
the Qa-uu is entirely a government undertaking, and 
is in some ways more elaborately equipped than the 
British one. Its sphere of exploration is the Ender- 
by quadrant, from 0® to 90® B. The Swedish expedi- 
tion in the Antarctic set out to explore the Weddell 
quadrant, from 0® to 90® w. A S<x>tti8h expedition 
is intended to co-operate with the Swedish one 
ultimately. 

The southern polar region is much colder than the 
northern. The line of perpetual snow is about 17® 
farther from the pole than in the Arctic region. 
Visitors to this des^ate region have been rarely able 
to effect a landing on account of the vast barriers of 
ice with which the shores seem everywhere bound. 
The only mammals found in the south polar region 
are seals and cetaceans. Innumerable penguins fre- 
quent the islands. No plants except lichens and 
algue have been found farther south than Cockbum 
Ii^d in the South Shetland group. It is an island 
of about a B(}uare mile in area, and rising to a height 
of 2760 feet above the sea, in lat. 64® 12' s. Vege- 
tation has been found to a height of 1400 feet. Its 
flora includes nineteen species, several of them only 
found here, and all belraging to the mosses, algae, 
and lichens. 

SOUTHPORT (formerly South Haw€s\ a fae^axm- 
able wstering-plaoe on the north-west coast of Eng- 
land, in Lancashire, standing on an extensive open 
bay near the estuary of the Ribble, 18^ miles by 
rail north of Liverpool and 37f miles w.n.w. of Man- 
chester. The kvd sands extend along the coast os 
far as Liverpool. The streets are broad and ele- 
gantly built. The principal is Lord Street, running 
parallel vrith the beach. It is 1 mile long and 90 
feet broad, and terminates in a beautiful public pork. 
The houses are in the villa style, with garden in 
front. The places of worship are handk)me and 
commodious; there are nearly 200 public and private 
schools, an institution for the education of Wesleyan 
ministers’ daughters, botanic gardens with fine con- 
servatories and museum. There is a town-hall; the 
Cambridge Hall, a commodious building capaMe of 
holding al)ont two thousand people; a spacious mar- 
ket for meat, flesh, vegetables, a com, hay and straw 
market, a convalescent hospital, and an infirmary. 
Among the greatest attractions of the town are the 
Pavilion and Winter Gardens, which include a oon- 
cert-hall, an opera-house, Ac. ; the artificial marine 
lake, with ga^ens and drive; the Free Library 
and Fine Art Gallery with newsrooms; the Victoria 
Baths, said to be the largest and most complete in 
the kingdom; an extensive beach, with tramways, 
promen^es, pavilion, and pier 1480 yards long. 
Pop. in 1891, 48,026; in 1901, 48,087. 

SOUTHSEA. See Portsmouth. 

SOUTH SEA BUBBLE is the name by which 
is generally known a vast enterprise undertaken in 
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the reign of George 1., in which were exhibited, on 
the part both of the government and people of Eng- 
land, extreme ignorance of the laws of commerce, 
economy, and finance, combined with much unscru- 
pulousness as to the means of making gain. 

The South Sea Company was incorporated by act 
9 Anne, cap. xxi. (1711). Harley incorporated the 
company with a view to take up a floating debt of 
nearly ten millions sterling. It was to receive 
interest on it at the rate of 6 per cent per annum, 
and to obtain a monopoly of the trade with the 
Spanish settlements of South America. This ar- 
rangement was in accordance with the financial 
notions of the day. It did not occur to the govern- 
ment that by giving the company, besides interest 
on the money advanced by them, exclusive privileges 
for a trade which was to be carried on on the credit 
of the very money lent by them to government, the 
country was actu^ly taxt^ for the debt twice over — 
once by the government, and a second time, and more 
severely, by the company. The hopes of the company 
as to trade were somewhat damped by the Peace of 
Utrecht. The King of Spain granted to the English 
the right of supplying the South American colonies 
with negroes for thirty years, but only allowed one 
ship a year to be sent for general cargo, of the profits 
of which the king was to have one-third. Even these 
terms were violated by Alberoni, whose policy soon 
led to another rupture between the kingdoms. The 
only ship ever sent sailed in 1717. This terminates 
the first and more sober part of the company’s his- 
tory. The second opens, publicly at least, in 1720. 
At the beginning of this year the company, after 
communication with the government, made a pro- 
posal in Parliament to take up a further portion of 
the national debt. There was a charge on the re- 
venue of £800,000 for irredeemable annuities created 
in the reign of William III. This was the fund on 
which the company proposed to operate. Parliament 
adopted the plan of the company, but decided that 
it should be thrown o{)en to competition. The Bank 
of England entered into the competition, and the 
South Sea Com})any finally offered a premium in 
their own stock of £7,567,000 sterling for the right 
to buy up the annuities. Thus, a company without 
business proposed to increase its capital by making 
a loan to government, and on the basis of a saving 
of interest on a revenue of £800,000 offered a premium 
of £7,567,000. Walpole published a pamphlet con- 
demning this scheme as unsound, both financially 
and constitutionally, but the eagerness on all sides 
to invest in it was immense. The annuitants, though 
not compelled to sell, rushed to exchange their an- 
nuities for stock in the company, which was sold to 
them at a rapidly-rising premium ; and the general 
public were ecjually eager to purchase shares at ad- 
vancing prices, so that, after the 24th August, when 
a fourth new subscription was opened, the shares 
reached a culminating price of over £1000 for the 
£100 shares. In promoting this result the directors 
had not been idle. All kinds of false rumours were 
spread, and a dividend of 50 per cent promised after 
Christmas. 

The collai^se of the company was as sudden as its 
rise, and the touch which burst the bubble was given 
by its promoters themselves. The mercantile pros- 
perity of the country and the deficiency of banking 
f^ilities had produced throughout the country a con- 
siderable accumulation of capital in private hoards. 
A demand for investments had consequently arisen, 
and an era of joint-stock companies had set in. This 
tendency was stimulated to an extravagant excess by 
the success of the South Sea Company. Every kind 
of shares rose rapidly in price, and new companies 
were starting into existence daily, until the nominal 


capital at current pnoes of the various joint-stook com- 
panies of the kingdom was estimated at £500,000,000. 
It was plain to the directors of the South 1^ Com- 
pany that such a general inflation could not last 
The only chance to save their own scheme was to 
crush their rivals. They applied to government, and 
procured a proclamation against companies organized 
without le^ authority, and prosecutions were begun 
against several companies and threatened against all 
others. In the panic produced by these proceedings 
all the inflated stocks began to decline. Those of 
the South Sea Company shared in the movement, 
and soon became the most prominent object in it. 
By 29th September they had fallen to £75. The 
rage of the public, deceived by its own greed, now 
became boundless, and demands became loud for 
the punishment of the directors. Walpole was in- 
trusted with the task of guiding the country through 
the crisis. He had opposed the scheme, but did not 
disdain to profit by the public mania for it. He had 
speculated in the stock of the company, sold out at 
£1000, and expressed himself perfectly satisfied — a 
feeling which was probably not shared by the buyers. 

The measures taken by Walpole were to confiscate 
the private estates of the directors, which amounted 
to £2,000,000, to maintain the public obligations to 
the company and engraft part of its stock on the Bank 
of England and on the East India Company. A bill 
for carrying out the latter process passed in 1720, 
but before it took effect it was partly superseded by 
another, passed in 1721 remitting £5,000,000 of the 
sum which the directors had agreed to pay the public. 
The rest of the sum was remitted two years later. 
It was found that the company had issued £500,000 
of fictitious stock, which' had been largely used for 
bribes to secure the passage of their biU. Members 
of government and ladies of the court were impli- 
cated, and the king himself was suspected of re- 
ceiving a gratification. The cashier fled, and the 
books were found to be full of entries in fictitious 
names, blanks, erasures, and alterations. The direc- 
tors were also accused of selling their private shares 
at large premiums while buying in on behalf of the 
government. Aislabie, the chancellor of the ex- 
chequer, was expelled the House of Commons and 
committed to the Tower; and the Earl of Sunder- 
land, the first lord of the treasury, though acquitted, 
was compelled to resign. The trading pnvile^ 
of the company were withdrawn by 47 George III. 
cap. xxiii., and certain duties were appropriated to 
form a fund for its indemnification. By these means 
a dividend of £33, 6«. 8d. on the £100 shares was 
eventually paid to the shareholders. 

SOUTH SEA ISLANDS. See Polynesia. 

SOUTHWELL, a town of England, in the county 
of Nottingham, 14 miles north-east of Nottingham, 
giving name to a diocese comprising the counties of 
Notts and Derbyshire, the first bishop of which was 
appointed in 1884. Its cathedral (formerly parish 
church) was founded in the seventh century, and is 
a magnificent edifice with three great towers, these 
and the nave and transepts being Norman, the choir 
and aisles Early English, and the chapter -house 
Decorated. The choir and the chapter-house are 
very fine examples of their respective styles. The 
church was restored in 1882. The Saracen’s Head 
Inn (probably a fourteenth -century house) is full of 
historical interest. Here Charles I. gave himself up 
to the Scotch commissioners. The ancient palace of 
the Archbishops of York, now in ruins, is situated 
near the cathedral. Pop. (1891), 2831; (1901), 3160. 

SOVEREIGN, in politics, the highest person in a 
state ; applied also adjectivally to thenighest power in 
a state, or to a state which exercises supreme or inde- 
pendent authority. Thus the legislature in its various 
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faranobM Is theforadgii power in andh lUie, though 
thenameof lovereign ino limited moDarohyia reserved 
lor tide monarch, and a state which owns no superior 
k termed a sovereign state. 

SOVEREIGN, a gold coin, the standard of the 
English coinage. It excban^ for twenty shilling 
sterling. The standard weight of a sovereign is 
128*2744783306581059 grains. A margin of about 
i grain is allowed in sovereigns issued as of full 
weight, a journey weight of 701 sovereigns being 
used in weighing sovereigns in the mint. By act 
83 and 34 Viet. cap. x. sovereigns not defaced nor 
called in and not weighing less than 122*5 grains 
are a legal tender to any amount. 

SOWERBY BRIDGE, a township in the West 
Riding of Yorkshire, 18 miles w.b.w. of Leeds, on 
the R^hdale Canal, with manufactures of cottons, 
woollens, and carpets, chemical, iron, and other 
works. Pop. in 1891, 10,408; in 1901, 11,477. 

SOWING and SOWING-MACHINES. The 
prerequisites of sowing are the preparation of the 
soil for the seed and the preparation of the seed for 
the soil. The soil must be cleaned, tilled, and put 
in a state most economical of its own resources and 
most active in appropriating those offered to it 
through atmospheric influences. The seed must be 
carefully selected, as it would be an obvious waste 
of labour and natural resources to sow inferior seed 
when by any reasonable pains better could be pro- 
cured. Virgil recommends the careful selection by 
hand of the largest grain as the only means of coun- 
teracting the natural tendency of all things to decay. 
Healthy and vigorous seed is indispensable, but size 
is only one indication of these qualities. Virgil also 
mentions the practice of steeping the seed, and the 
same practice is mentioned by Columella. In modem 
ftractice acid or alkaline sb^ps are used to destroy 
bruised and imperfect grains and fungoid sporules. 
Lime-water, putrid urine, or sulphate of s^a are 
the commonest alkaline steeps for grain; suljihate 
of copper or iron and some arseni^ preparations 
are ui^ as acid steeps. 

In sowing it is im]>ortant to regulate the quantity 
of seed sown, so that too many plants may not be 
crowded together without sufficient room for growth, 
and the distribution, so that the whole ground may 
be profitably occupied. Theoretically the plants 
should be equidistant in all directions, but for the 
purpose of cleaning it is better that they should be 
planted in rows, leaving the maximum distances 
between the rows so as to admit of the introduction 
of fallow instruments. In broadcast sowing much 
seed is lost by either failing to attain sufficient depth 
in the soil or falling too deep to shoot. Sowing in 
rows is therefore more economical both of the seed 
and of the resources of the soil than sowing broad- 
cast 

All these conditions are studied in the construction 
of sowing-machines. As a first general principle in 
all macl^es the rate of delivery is measured by the 
revolution of the driving-wheel. Among the simplest 
and earliest forms of machine is a cylindrical vessel 
with round holes at regular intervals round its circum- 
ference for sowing round seed, such as turnip-seed. 
The machine is placed on wheels, and drawn over the 
land at a regulated speed, when by its mere revolu- 
tion the seed is delivered with tolerable uniformity. 
In order to make the delivery of seed by such a 
machine as uniform as possible it is necessary that 
the quantity of seed in the cylinder should always be 
uniform, as otherwise a greater number of holes will 
be cove^ by the seed, and consequently in process 
of delivery, at one time than another. & Hoodie’s 
turnip-sower the seed is supplied from a reservoir 
connected with the cylinder at its axis so as to keep 


the cylinder always half folL Another class of 
machines consists of those having a fixed seed-box, 
the delivery from which k r^ulated by internal 
revolving machinery. The hoiM for d^very are 
placed at regular Intervals near the bottom of one 
side of the seed-box. The delivery k regulated by 
a series of short revolving cylinders or cylindrical 
brushes turned by a common shaft, and one of which 
covers each hole. When the cylinder is plain its 
surface is indented with holes or cups at regular 
intervals in which the seed is contained, and a stiff 
brush in front sweeps the front of the cylinder as it 
revolves so that no more than successive cupfuls of 
seed are delivered. The rate of delivery k regulateil 
by multiplying wheels, by means of which the cylinder 
may be made to revolve more or less rapidly. The 
revolving brush k only used for verv sm^ seed. 
The rate of the delivery is regulated by the size of 
the holes, not being proportionally affected by rapidity 
of revolution. 

One of the best modes of delivery k that adopted 
in what are called Suffolk drills, in which the deli- 
very k regulated by cups attached to projecting 
arms on a revolving dklc The cups dip into the 
seed and lift successive portions, which tliey deliver 
at the height of their revolution into a funnel placed 
for its removal to the ground. A series of dkks is 
moved by a connecting-shaft The dkk may be 
armed with cups on both sides, and have two exit- 
holes. The revolutions of the dkks, like those of 
the cylinders in the previous class of machines, are 
regulated by multiplying wheels. Another mode of 
deli t'ery k by an oscillating movement given to a false 
bottom of the seed box. The real and tlie false bot- 
tom are both provided with holes, and when the 
holes correspond the seed falk. The delivery In 
these machines is regulated by brushes. Sometimes 
a rotatory movement of the upper plate or false bot- 
tom k adopted instead of a lineal oscillating move- 
ment. These machines are liable to cut the seed. 

In broadcast machines no special apparatus is 
needed for conveying the seed to the ground, the 
intervals of the holes causing it to fall evenly on the 
ground. In the machines called drilk the funnel 
into which the seed k dropped k designed to convey 
it accurately into the row in which it is to be sown, 
the rows being parallel to the course of the machine. 
For thk puiq)OHe the funnel terminates in a heavy 
coulter, which opens a channel of uniform depth for 
the deposit of the seed, which k then covered by a 
harrow. The coulters require occasionally to be 
lifted for the purpose of cleaning or to turn the 
machine or pass obstacles. For this purpose they 
are made in successive funnel or cup shaped pieces. 
The lowest, when it k pulled up, contains all the 
others, and still leaves the channel open. Thk 
arrangement not only permits them to be lifted in 
turning but gives sufficient flexibility to overcome 
inequidities in the ground. The shallowness of these 
successive pieces, which were at first connected by 
chains, renders them liable to become deranged and 
spill the seed; lateral gusts of air may also penetrate 
them and dkturb the regularity of delivery. To ob- 
viate thk inconvenience Mr. Hornsby adopted flexible 
tubes and Messrs. Garrett gave greater depth to the 
connecting-tubes. Another mode of accommodation 
k to dkpense with the chains by making each se^on 
wider at the bottom so as to catch in we upper part 
of the under section. By further improvements mx>p 
drilk and dibbling machines have been contrived, 
which not only deposit the seed in rows but at regular 
intervak within l^e rows. The seed k caught as it 
descends the funnel by a revolving pinion or cylinder 
with celk for its systematic delivery. The regular 
delivery of manure k also secured by these mapbinna 
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In oombined machines manure and seed are thus 
delivered tether. 

SOW-THISTLE {S<mchut\ a genus of plants of 
the natural order Composita^ sub-order Chicoraoese. 
There are about fifty species, mostly herbaceous, 
but some forming shrubs or small trees. Some of 
the first may be considered cosmopolitan, while the 
woody sorts are almost restricted to the CSanaries 
and the island of Madeira. The form of these plants 
varies much, and renders their discrimination diffi- 
cult. The leaves are alternate, pinnatifid or run- 
cinate; the flowers are yellow or blue, clustered in 
great numbers on the same head, with an imbricated 
involucre formed of successive rows of bracts, often 
swollen at the base. The fruit is uniform, without a 
beak, compressed, with small longitudinal ribs, and 
often with transverse rows of small tubercles, crowned 
with a soft sessile plume, very white, formed of many 
rows of very fine down, joined in bundles at the base. 
The most common species in Great Britain is the 
Common Sow-thistle {Sonchu6 oleraceus). It is very 
abundant as a weed, and is sometimes used on the 
Continent as a pot-herb. It grows to a height of 
2 or 3 feet, with a branching stem and small yellow 
flowers. The S. maritimua grows in the lagunes 
and saline soils on the borders of the Mediterranean 
and the ocean, and is remarkable for its fine heads 
of yellow flowers. The S. alpinus forms a tall and 
fine plant, with fresh and sharply-defined foliage, and 
large heads of beautiful blue flowers. It is found in 
the mountains of Scotland as well as in Switzerland. 

SOY, a dark-coloured sauce prepared by the Chi- 
nese from the seeds of a sort of bean {Boliehos aqja). 
The plant has an upright and hairy stem, erect 
bunches of flowers, and pendulous bristly pods, each 
containing about two seeds. The process of prepar- 
ing soy consists in boiling the se^s until they be- 
come soft, and mixing with them an equal wei^nt of 
wheat or barley meal coarsely ground. This mixture 
is fermented, and a certain proportion of salt and 
water being added, the whole is allowed to stand for 
two or three months, care being taken to stir it daily; 
at the end of this time it is re^y for use. The seeds 
are, besides, employed in China and Japan as food. 
In Japan they are put into soups, and are the most 
common dish of the country, being frequently eaten 
three times a day. Soy is chiefly imported from China 
and Japan. Much of that retailed is adulterated. 

SPA, a town of Belgium, in the province of Liege, 
and 16 miles south of the town of Li^ge. Tne 
houses are in general well built, and the streets 
wide, straight, and clean; and the town possesses 
several public squares. In the environs are delight- 
ful promenades and pleasure-grounds. The chief 
importance of Spa is due to its warm, effervescent, 
chalybeate, saline, mineral waters, which are much 
used by visitants on the spot, and also extensively 
export^ There are manufactures of fancy articles 
of wood, tanneries, forges, blast-furnaces, &c. Spa 
has enjoyed a long celebrity for its medicinal springs, 
for which it was ^ready famous in the time of Livy. 
Pop. (1894), 8135. 

SPACE. The conceptions which we fonn of space 
have long been a subject of controversy in philosophy, 
and it would appear from the manner in which this 
controversy has been developed, as well as from the 
relation in which our conceptions of space stand to 
our other conceptions, that the opinions held on this 
subject might form a natural basis for a classification 
of emting sjrstems of philosophy. The possibility 
of distin^ishing actual systems on such a basis 
might arise either because space had been selected 
as a representative subject of discussion, or because 
the difficulties peculiar to the investigation of it, or 
some special necessity for undertaking the investi- 


gation, had brought it mto unusual prominenoe. All 
of these oonriderations have probably contributed 
in making space one of the losing t^ics of philo- 
sophical discussion; but though all our conceptions 
are not treated with equal fulness, space does not 
altogether enjoy pre-eminence. Several others, par- 
ticu^ly time, number, and causation, hold an ai^o- 
gous position in systems of philosophy. The problem 
of space belongs especially to modem philosophy; 
not but that the same fundamental positions were 
advanced by ancient philosophers as by their most 
advanced successors, but the development of relations 
and consequences resulting from these positions is 
the fruit of modem controversy. The subject itself 
being simple, the fundamental differences respecting 
it are few, and the value of the protracted discussions 
which it has occasioned depends mainly on the various 
developments which these differences have been in- 
strumental in producing in the ^sterns of philosophy. 
It would therefore serve little purpose to enumerate 
the opinions held by various philosophers on the 
principal subject itself without attending to the 
place they have given it in their systems — an at- 
tempt much too elaborate to be entered upon in 
detail in this place; we must accordingly limit our- 
selves to some general remarks regarding space in its 
physical bearings. By space, in a physical significa- 
tion, is understood the space occupied by the material 
world. Two questions are a^tated in regard to 
space in relation to the material universe, tho first 
as to its extent, the second as to its occupation. Is 
the material world finite or infinite? The only 
answer that can be returned to this question is that 
science has discovered no bound to the extension of 
the cosmical universe, of which our solar system 
forms a part. With the improvement of instru- 
ments the argument from analog in favour of an in- 
conceivably great extension of the material universe 
has become constantly stronger, so that what appear 
mere specks on the field, even of instrumental vision, 
may be conjectured to expand into new spheres as 
vast as all that we can take in from our present 
point of view, and these again may be bounded by 
regions equally extended. As to the absolute infim- 
tude of material things, however, we liave no means, 
either by actual information or analogy, of forming 
any opinion regarding it. Pascal insists upon the 
absolute infinity of extension and divisibility of the 
material world. Our universe, he holds, when we 
have exhausted our imagination in conceiving it, is 
but a particle to the true universe; and our particle, 
in like manner, is a revolving universe. Pascal’s 
argument is based on the conception of the infinitude 
of the Creator. Might not an opposite argument 
be drawn from the finitude of the creature, that is, 
of the intelligent beings by whom the material world 
is tenanted, with whose modes of thought it is co- 
ordinated, and to whose faculties it may be assumed 
in some measure to be accommodated ? 

The question as to the occupation of space by ma- 
terial things turns upon the continuity or noncon- 
tinuity of the ultimate particles of matter. This is 
a question of nearly, if not quite, as great difficulty 
as that of the extent of the universe. The distinct 
material forms which are directly recognizable by 
our senses, the solids, fluids, and gases which we 
see, feel, taste, or smell — are known to be composed 
of particles which are kept by certain forces apart 
from each other. But there are material forces, such 
as heat, light, and electricity, which are either forces 
regulative of the atomic structure of matter, or are 
in other ways related to it, which imply the existence 
of material media too delicate to come directly within 
the cognizance of our senses. These forces are forces 
of motion; and as heat and light are Imown to travel 
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through spaces, such as those from the sun and stars 
to the earth, which contain no atmosphere or otiier 
sensible form of matter, these q>aoes are supposed 
to be filled with an ether or subtle fluid, bj the 
vibrations of which this motion is communicated. 
The ether is supposed by some to ^ a oontinuation 
ef the atmosphere in a state of extreme rarefaction, 
produced by distance from solid attracting bodies; 
by others to be a subtle fluid pervading ^ space, 
and penetrating in different degrees, according to 
their structure, the grosser atomic bo^es. 

SPAGNOLETTO, a celebrated pamter, whose 
true name was Joseph Ribera, or Ribeira, was bom 
at Xativa, in Valencia, 12th January, 1588, but 
educated at Naples, and probably takes the name by 
which he is usually known from the country of his 
birth. He was at first a pupil of Caravaggio, but 
afterwards improved Mmself by the study of the 
works of Raphael and Correggio, at Rome and 
Parma. After his return to Naples he was appointed 
court painter to the viceroy, the Duke of Ossuna, | 
and overseer of all the royal works, in which post he 
conducted himself with great haughtiness towards 
toe artists, and is said to have shown a particular 
jealousy of Damenichino. It has been said that 
Kibeira concealed himself, out of chagrin, occasioned 
by an amour of Don John of Austria, natural son 
of Philip rV., with one of his daughters, and that 
nothing more was heard of him; but acoording to 
Bennudez he died in good drcumstanoes, at NaJ^es, 
in 1656. Ribeira exceed in the representation of 
terrible scenes, such, for example, as toe flaying of 
St. Bartholomew. He executed such subjects with 
a minute accuracy that excites horror, and was very | 
skilful in delineating the separate paite of the body | 
— ^hair, wrinkles, skhi, &c. There are works of his I 
in Naples, Paris, Vienna, and Dresden. 
SPAGNUOLO. SeeCREBPi. 

SPAHIS, or SiPAHia, the name formerly given to | 
a part of the Turkish cavalry, which is said to have ; 
men. organized by Amurath L, the founder of toe ! 
janizaries (see Janizabiis); but which, since the 
organization of the Turkish army on the European 
system has given place to regular cavalry. The I 
spahis were composed of two c^ssses: one with red, 
the other with yellow banners. The usual arms of 
the spahis were a sabre, a lance, a jereed (a dart 
about 2 feet long, which was burl^ with great 
strength and skill), and a second sabre, or rather 
broad-sword, attached to toe saddle. Some of them 
had bows and arrows, and also pistols and carbines: 
but they made little use of fire-arms. The French 
call a b^y of light cavalry raised in Algeria by the 
name of spahis. The name sepoys given to our 
native troops in India is the same word. 

SPAIN (Spanish, Etpafia), a state in the south- 
west of Europe, forming toe far greater part of the 
Spanish Peninsula, and including the P^earic and 
toe Canary Islands. Exclusive of these islands it lies 
between lat 86'’ and 48'* 46' n.; Ion. 9'' 10' and 8** 15' 
I. It is connected with the Continent on the north- 
east by the chain of the Pyrenees separating it from 
France; and u bounded east and south by the Medi- 
terranean Sea, west by Portugal and the Atlantic 
Ocean, and north-west by the Bay of Biscay. Mea- 
sured diagonally, toe greatest l^gth is from Cape 
Creux in toe noxto-east to Cadiz in toe south-west, 
656 miles; greatest breadth, from Cape Ortegal in 
toe north-west to Cape Palos in the south-east, 588 
miles; but measured due north and south and due 
east and west the greatest length is from Cape 
Penas to Tarifa, 540 miles; and the greatest breadth 
from Cape Creux to Cape Hombre, Vigo Bay, 620 
miles. Of her once magnificent possessions in Asia, 
Airica, America, and Polynesia, Spain retains al- 


most nothing. Cuba and Porto Bioo, two of toe 
most valuable islands m the West Indies, were lost 
by her as a result of the recent war with the United 
States. The Philippine Islands off the coast of Asia 
were also ceded to tW power on the conclusion of 
the war. About the same time Guam, one of the 
Ladrones, was transferred to the United States, 
and soon afterwards the other islands of toe group, 
together with the Carolines, were sold to Germany* 
She still possesses some territory in north and north- 
west Africa, besides the islands of Fernando Po, 
Annabon, &c., off the west African coast. The 
following table gives the area and population of the 
whole kingdom, showing both the ancient kingdoms 
and provinces, and the modem provinces : — 


Ancieut Kingdoms 
and ProTinoes. 


Modem 

ProTinoM. 


New CaatUe. 


OldCsit&a., 


Leon...., 

AitarUa.. 

Galioisi . . . 


Batremadura . 


Area in 
SQ. milss. 

( Madrid 2,997 

Toledo 5,686 

Guadalajara 4,870 

Cuenca. 6,726 

Ciudad-Real.... 7,840 

r Burgos 6,650 

Logrofio 1,946 

Santander 2,118 

Soria 8,886 

Segovia. 2,714 

Avila. 2,981 

I Palencia 8,126 

'"ValladoUd 8,048 

{ Leon 6,167 

Zamora 4,186 

Salamanca 4,940 

J Oviedo 4,091 

/Corufia. 8,079 

J Lugo 8,787 

iOrenao 2,789 

(.Pontevedra. 1,789 

/ Badajoa 8,687 

1 Caceres 8,013 

Seville 6,296 

Cadiz. 2,809 

Huelva 4,122 

Cordova. 6,190 

Jaen 6,184 

Granada 4,937 

Almerla 8,802 

^Malaga 2,824 

Saragoisa 6,607 

Hueaca 6,878 

Teruel 6,491 

Murcia 4,478 

Albacete 6,972 

Valencia 4,862 

Alicante 2,098 

. Caatellon 2,446 

/ Barcelona. 2,986 

1 Tarragona 2,451 

iLerida 4,776 

(,Gerona 2,272 

Navarre 4,056 

i Biscay 849 

Guipuzcoa 728 

Alava 1,206 

Balearic 1,860 

Canaries 2,808 


Total 197,766 

African Possessions. 248,890 


Andalusia. 


Aragon. . . , 
Murcia..., 
Valencia.. 


Catalonia. 

Navarre 

Basque Provinces 

Islands 


Population 

inlSB7. 

. 787,444 
.. 870,012 
.. 199,290 
.. 241,666 
.. 806,002 
.. 840,001 
.. 186,228 
.. 268,678 
.. 147,787 
.. 156,086 
.. 197,686 
.. 198,668 
.. 276,866 
.. 884.197 
.. 276,864 
. . 817,006 
.. 612,663 
.. 681.419 
. . 460,119 
.. 402,878 
.. 447,612 
.. 490,661 
.. 864,246 
. . 647,020 
. . 484,260 
.. 268,970 
.. 448,682 
.. 463,806 
.. 477,768 
.. 844,681 
.. 486,182 
. . 418,480 
.. 238,986 
.. 289,881 
.. 618,268 
.. 288,006 
.. 776.996 
.. 461,174 
.. 804,477 
..1,084,588 
.. 884,343 
.. 274,867 
. . 298.497 
.. 802,978 
.. 290,222 
. . 191,822 
04.622 
.. 806,926 
.. 884,621 

18,078,497 

147,000 


Grand total 441.666 18.225.497 

Phyrical Peaturet . — The coast line is not mnch 
broken, but sweeps round in gentle curves, presenting 
few remarkable headlands or indentations. The 
interior is as mnch diversified as that of any other 
country of the same extent in Europe, but its char- 
acteristic feature is its centre table-lwd, which occu- 
pies more than a half of the whole surfaoe, and it 
from 2000 to 3000 feet above sea-leveL It is nearly 
surrounded by mountains; north by those of the 
Asturias, an obvious continuation of toe Pyrenees, 
west by a branch of toe same mountains Batching 
Bouthv»ard through Galicia^ and along the frontiers 
of Portugal to the banks of toe Douro, and thence 
continued through the souto of Leon and Estrema- 
dura by a series of cordilleras, which finally become 



SPAIN. 


linked with » branch of the Sierra Morena; aouth 
by the Sienra Morena; sonth-eaet and east bv the 
mountains of Murcia and Aragon, among which the 
sierras Albaracin and Molina are the most oonspicu- 
ous; and north-east by a range which, commencing 
in ^e Sierra Moncayo, stretches north-west through 
Old Castile, and there forms the southern boundary 
of the basin of the Ebro. The table- land itself is 
traversed throughout its whole breadth, east to west, 
by two mountain-ranges. The loftier of the two, the 
Sierra de Guadarrama^ divides the table-land into 
two distinct portions; a northern comprehending the 
kingdoms of Old Castile and Leon, and covering an 
area of about 44,000 square miles, and a southern 
comprehending the kingdoms of New Castile and 
Estremadura, and covering an area of about 48,000 
square miles. The second great range of the table- 
land lies wholly within the latter, and commencing 
in the Sierra Albaracin, on the confines of Aragon, 
stretches under various names, among which those 
of the sierras of Guadalupe, Toledo, and Mamez, are 
most conspicuous, nearly across the centres of New 
Castile and Estremadura, till it is met by the Sierra 
Alpedrena from PortugaL Besides these mountain 
ranges which thus bound or traverse the table-land, 
there is the magnificent chain of the Pyrenees, 
which, though partly belonging to France, presents 
its boldest front to Spain, and has its loftiest sum- 
mits within it ; and the Sierra Nevada, which, with 
its ramifications, covers the greater part of the south 
of Andalusia. The rivers are numerous, and several 
of them pursue courses of several hundred miles, 
draining large tracts of country. Their general 
direction is that of the great mountain ranges, flow- 
ing either eastward or westward. Those which flow 
eastward belong to the basin of the Mediterranean, 
and those which flow west to that of the Atlantic. 
The most important rivers of the former basin are 
the Ebro, the Segura, which rises in the most wes- 
tern part of Murcia, in the sierra of same name, and 
has an easterly course of at least 200 miles; the 
ifucar, which, rising between the sierras Molina and 
Albaracin, flows for the most part through a wide 
and fertile valley, upwards of 200 miles; and the 
Guadalaviar, which has a course of about 150 miles, 
llie most important rivers of the latter basin are the 
Dounj and Tagus, which, however, are more Portu- 
guese than Spanish rivers; the Minho and Guadiana, 
^BO partly shared by Portugal; and the Guadal- 
quivir. Considering the number and height of the 
mountain ranges, it is remarkable that Spain does 
not possess a single mountain-lake deserving of 
notice. Its only expanses of standing-water are the 
lagoons which Une part of its southern and western 
coasts, and are not only devoid of beauty, but often 
poison the air with pestilential vapours. 

Geology and Mineral 8 , — Almost all the mountain- 
ranges have a nucleus of granite, overlain by ciys- 
tall^e schists. This is particularly the case in the 
Pyrenees, the mountains which separate the two 
Castiles, and the basins of the Douro and Tagus, 
the Sierra Morena, and the Sierra Nevada. In the 
last the granite and schists often give place to 
immense masses of serpentine. The mountains of 
Asturias consist almost entirely of oarboniferous 
limestone and sandstone; and tiiie same formation 
is largely developed in the Sierra de Gador, and in 
the deep valleys of the Alpujarras. Secondary rocks, 
still higher in the series, consisting of chalk and the 
accompanying strata^ often overlie those of the car- 
boniferous limestone, and have their largest develop- 
ment in the districts which border the east coast. 
I'hey also form great part of the ridges which inter- 
vene between the plain of La Mancha and the Medi- 
terranean. Tertiary formations are found partly on 


the higher table-land in Old Castile, iiiiere th^ 
consist chiefly of marls and gypsum, and partly on 
the plains of Valencia, Alicante, Murcia, Cartha- 
gena, Aguilar, and Granada. They also ^ several 
valleys^ among others, those of the Segura, Lorci^ 
Lower Ebro, and Guadalquivir. The whole countiy 
teems with mineral wealth, the minerals induding 
in greater or less quantities gold, silver, quicksilver, 
lead, copper, iron, zinc, calan^e, antimony, tin, coal, 
Ac. In the north (Asturias and Galicia) there 
are inexhaustible masses of iron ore. This ore is 
largely imported into Britain, and being very free 
from phosphorus and sulphur, is exoellently a^pted 
to the Bessemer process. Iron is also abundant in 
the Basque provinces. On the north coast there are 
important zinc mines. Lead is found in great abun- 
dance in the form of galena, the principid centres of 
production being Linares, Cartagena, and Almeria. 
About 100,000 tons of pig-lead are annually pro- 
duced. In the province of Huelva, in the south of 
Spain, are immense deposits of iron pyrites, owned 
principally by English companies. The principal 
mines ore the Hio Tinto and the Tharsis, the latter 
exf)orting annually 250,000 tons of pyrites. Tlie ore 
contains 47 per cent, of sulphur and IJ to 2^ per 
cent, of copper, both of which are extr^ted to profit 
in Great Britain. Coal exists in various districts, 
but is chiefly obtained in the Asturias and Leon. 
The crown formerly possessed valuable mineral de- 
posits, but has alienated the most of them except the 
quicksilver mines of Almoden. 

ClimaU. — This, owing to the physical confi^a 
tion of the surface, varies much in d^erent localities. 
On the elevated table-land it is both colder in winter 
and hotter in summer than usual under the same 
latitude. In Madrid, which is situated upon it, the 
mean temperature of winter is about 47", of spring 
65", of summer 86°, and of autumn about 66°. In 
the hottest month the mean temperature sometimes 
rises above 89", and in the coldest falls below 40". 
The mean annual temperature is between 65" and 
66°. On the table-land^ in summer, the sky is gen- 
erally clear and cloudless, and rain seldom falls, but 
in winter it both rains and snows frequently. On 
the north coast the climate is damp, and injury is 
often suffered from a superabundance of moisture. 
In the north-west, in Galicia, a piercing wind, which 
the Castilians call gaUego^ often blows. In these 
quarters, in severe and rainy winters, the cold is 
occasionally extreme, and the olive and other southern 
fruits cannot be successfully grown. In the south- 
east districts, particularly in Mmrcia and Valencia, 
a kind of perpetual spring prevails; on the contrary, 
in the south and south-west, in Granada, and other 
parts of Andalusia, the climate is almost African, 
and a wind called solano^ which withers up vegeta- 
tion and enervates the animal frame, often blows 
for two weeks in succession. In the west the climate 
is mild but variable, the summer, however, is often 
very hot. Snow is confined cMefly to the more 
mountainous districts. 

Vegetation^ Agriculture^ Ac , — The mountains and 
many tracts of the table-land are in general very 
scantily supplied with trees, and a want of timber, 
both for fuel and economical purposes, is severely 
felt in many quarters. The finest forests are on the 
western offsets of the Pyrenees and in the mountains 
of Asturias. The more remarkable trees are the 
Spanish diestnut and several varieties of oak, and 
in particular the cork-oak. Fruits are extremely 
abundant, and include, in addition to apples, pears, 
cherries, plums, pei^hes, and apricots, the s^ond, 
date, fig, orange, dtron, and pomegranate; and in 
the lower districts of the south, the pine-apple and 
banana. The culture of the vine is geuex^ and 
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great quantities of wine are made, both for home 
consumption and exportation. The demand for the 
latter is chiefly conflned to sherry and the sweet 
wines of Malaga and Alicante. A considerable part 
of the grap^ grown are dried and exported in this 
state, especially from the port of Malaga. Nuts, 
^mmon and pistachio, walnuts, and chestnuts grow 
in such abundance as to form important articles of 
trade. In the warmer districts the olive, sugar-cane, 
and cotton-plant are partially cultivated. Tlie extent 
of land under regular agricultural crops is somewhat 
limited. Much of the higher part of the central 
table-land presents a very sterile appearance, having 
a thin stony soil and a covering of heath and scanty 
pasture; and even extensive tracts which might be 
advantageously cultivated are left almost in a state 
of nature, to be roamed over by cattle, sheep, goats, 
and swine. The finest agricultural district is Valen- 
cia, where both rice and com are grown far beyond 
the wants of the actual pn{)ulatiou, and furnish large 
supplies to those parts of the interior which are less 
favourably situated. After Valencia, Catalonia, 
Murcia, and some of the northern provinces, raise 
the largest quantities of grain. The more important 
crops are wheat, rice, maize, barley, and legumes. 
Hemp and flax are extensively grown in Aragon and 
Galicia, and esi)arto grows in abundance, more espe- 
cially in Valencia and Murcia, where it is in extensive 
demand for making ropes, mats, l)askets, &c., besides 
Ixjing exported. The mulberry thrives well, and is 
largely cultivated for rearing silk- worms in Valencia, 
Murcia, and Granada. Other vegetable products are 
saffron, liquorice, and barilla. It is remarkable that 
Spain, though one of the most naturally productive, 
is also one of the least cultivated of the countries of 
Europe. More than a third of the land capable of 
profitable cultivation is allowed to lie waste, and 
the system of agriculture pursued is far behind that 
of any other Euroisian country. Th^ zoology of 
Spain includes a vast number of s|)ecies. Of these, 
however, the only large animals in a wild state are 
the wolf, common in all the mountainous districts, 
and the bear and chamois, found chiefly in the 
Pyrenees. In Biscay the marten is frequently met 
with, and lynxes, foxes, wild -cats, weasels, &c., are 
numerous in many quarters. The chameleon is found 
in the vicinity of Cadiz, and monkeys haunt the rock 
of Gibraltar. The feathered trilnis are very numer- 
ous, particularly on the coast and at the mouths of 
rivers; eagles and vultures are common in some 
localities, and among interesting birds may be men- 
tioned the flamingo, which is abundant in certain 
marshy regions of the south, and also breeds there. 
The number of rivers and great extent of sea-coast 
give great scope to the fisherman; and some im- 
portant fisheries are carried on, particularly those of 
sardines in the north, and of tunnies and anchovies 
in the south. Among domestic animals the horse, 
descended from breeds which the Moors had intro- 
duced, was long celebrated throughout Europe, but 
has in recent times declined in reputation, though 
Andalusia still boasts of many fine animals. The 
mule is generally preferred to the horse, both for 
carriage and draught, and is extensively reared in 
New Castile. Both it and the ass are generally of 
a very superior description. Homed cattle are 
generally inferior and not numerous; only in a few 
districts are cows kept for dairy purposes; bulla, in 
great demand for the national amusement of bull- 
fights, are reared in greatest perfection in Andalusia. 
The favourite stock is the sheep, a considerable 
proportion of which belong to the celebrated Merino 
breed, to which almost all the other breeds of 
Europe are more or less indebted for improvement. 
Goats also are' very numerous, and in their flesh, 


milk, and cheese furnish the favourite food of the 
inhabitants. Swine are ke^t in large herds in some 
parts of Estremadura and in some of the northern 
provinces, where they roam at large in the forests. 

Manufactures Tradc^ <fcc. — In the middle ages the 
manufactures of Spain, particularly along the co^ts 
of the Mediterranean, were in a flourishing condition, 
and found an extensive demand, particularly in the 
Levant and other parts of the East. With the 
expulsion of the Moors the branches which they had 
specially fostered sunk rapidly into <lecay, and have 
never been revived. New demands, however, arose 
in the West, and Spain, as tlie mother country, 
reserving to herself the sole supply of the colonies, 
was able, for that purxwme alone, to carry on a 
numlier of lucrative manufactures. The loss of these 
colonies, putting a sudden stop to the demand, was 
followed by their almost as sudden extinction. The 
circumstances of the country since have lieen the 
most unfavourable that can be conceived to the pro- 
gress of any branch of regular industry, and hence 
the only manufactures of any iTn})ortance are to be 
found in a few of the larger towns, especially Bar- 
celona. Tnide labours under great disadvantages 
from the want of proper nieans of communication. 
The roads, except the royal roads {caminos reales), 
are generally wretched ; the rivers, though numerous, 
are ill fitted for navigation ; and though in recent 
times much has been done in constructing railways 
and tramways, much more is still re(juired. Hence 
the foreign trade is almost necessarily confined to 
such articles of raw produce as are raised in greatest 
abundance and can be most easily conveyed to a 
seaport. The chief articles of export are wine, 
fruits, lead, iron ore, copper ore, oils, cottons, cattle, 
cork, wool, and agricultural produce. In the year 
1900 the total imports were of the value of 
£.*14,500,000, the exports of the value of £29,000,000. 
Among the countries sending goods to Spain, Great 
Britain occu])ies the chief place, France, the United 
States, and Germany coming next in order. The 
exports from Spain to Great Britain in 1900 were 
valued at £15,882,346, against £6,067,018 in 1870; 
and the imi)orts of British produce from Great 
Britain at £5, 62.5, ,524, against £2,518,177 in 1870. 
Of the total wine imports into the United Kingdom 
about two-fifths on an average come from Spain. The 
length of railways in Si>ain is over 8000 miles. The 
merchant marine in 1900 consisted of 1142 vessels 
(each of 100 tons at least), total tonnage, 541,964 tons; 
449 vessels of 430,996 tons burden being steamers. 

Money, Weightu, emd Measures. — By a decree of 
the Cortes in 1868 a new monetary system was 
introduced into Spain, according to which accounts 
are kept in centimos and pesetas'. 100 centimos = 

1 peseta = 9 id. sterling, or one franc. The gold 
coins are pieces of 100, 50, 25, 20, 10, and 5 pesetas; 
the silver (X)ina are pieces of 5, 2, 1 pesetas, and 
25 and 20 centimos. The bronze coins are pieces of 
10, 5, 2, and 1 centimos. Accounts were formerly 
kejjt in maravedis, of which 34 = a rcal-de-veUon-=^ 
about 2^d. sterling. The weights and measures are 
precisely the same as those of France, with no other 
change than a slight one of names, the metre be- 
coming the metro, the litre the litro, and so on. 

Oovernment, &c. — Up to 1868 the government of 
Spain, which was that of a hereditary constitutional 
monarchy, was regulated by a constitution adopted 
in 1837, and subsequently modified in 1845. After 
the deposition of Isabella II. a new constitution was 
drawn up by the Cortes, elected by universal suffrage. 
This constitution bore date 1st June, 1869, and 
modified considerably the previous one. According 
to it, *all powers emanate from the nation. The 
power to make laws resides in the Cortes. The 
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■oTereigii SMioticmi Mid promtilgatm the lawi. The 
exeoBtiTe power reeidet in the loveieign, who ezer- 
dief it by means of ministers. The tribunals ezer- 
oise the Judicial power.* After the abdication of 
King Amadeo in February, 1873, Spain changed its 
form of government to that of a federative republio, 
until the proclamation as king of Alfonso XII., 
December 31, 1874, when the constitution of 1869, 
was again brought into force. A new constitution, 
however, was proclaimed in 1876, when certain 
amendments were introduced. According to the 
enactments at present in force Spain is governed 
constitutionally, the executive power residing in the 
king, the legislative in the king and Oortes (or par- 
liament) conjointly. The Cortes consist of two inde- 
pendent bodies, or bodies of equal authority, the 
Senate and the Congress. The members of the 
Senate form three classes, namely, senators in their 
own right, not to exceed 80 in number; life senators 
nominated by the crown, 100 in number; and elected 
senators, 180 in number. The senators in their own 
right include royal princes who have attained their 
majority; grandees of the kingdom who are in posses- 
sion of an income of 60,000 pesetas, or about £2400; 
oaptains-general in the army, admirals of the navy; 
the archbishops, the patriarch of the Indies, the 

C * 'ents of the council of state, the supreme tri- 
and several other similar functionaries. The 
elective senators are chosen by the corporations of 
state, such as provincial legislatures, universities, the 
ecclesiastical bodies, &o., and the citizens who are the 
laigest payers of state burdens, and this portion of the 
Senate is renewed by one-hidf every five years, or 
altc^ether when the body is dissolved by the sove- 
reign The Congress, or second legislative body, is 
to oomprise at least one deputy to each 50,000 of the 
ptpulation. The Cortes must meet each year, and 
Its sessions are to be convoked, suspended, or closed 
by the king. Ko project can become law until after 
it has been voted in ]^th bodies. Projects of finance 
or taxation must be presented to the Congress before 
being submitted to the Senate. The various pro- 
vinces and communes are governed b^ their own 
municipal laws with local administration. Every 
commune has its own elected aywUamiento^ consist- 
ing of from five to thirty-nine regidoret or 
and presided over by the aloalde. Each province has 
its dtpuUieiopf^ncial or parliament^ whose members 
are ^ected by the ayuntamientos, and in which are 
vested large political powers. It meets annually, and 
is permanently represented by the eont^o provintsial, 
a committee of its members. The revenue, raised 
chiefly by direct and indirect taxation, stamp-duties, 
government monopolies, colonial revenue, and income 
from state property, amounted, aooor^g to the 
budget of 1901-1902 to £39,000,000, the expenditure 
being somewhat less. The public debt, consolidated 
and floating, amounts to over £386,000,000, with an 
annual interest of nearly £16,000,000. 

Army and Navy , — The am^ has been reorganized 
after the model of that of j^noe. The i^ltaiy 
forces consist of three bodies — a permanent army, 
an active reserve, and a sedentary reserve. The 
permanent army consists of a force which may be 
annually fixed by the Cortes. All Spaniuds aoove 
the age of nineteen are liable to be drawn for the 
permanent army, in which they have to serve three 
yean. The active reserve is composed of all young 
men who, without reckoning thiM years of acUve 
service, shall have exceeded the number of yean 
fixed by law for the permanent force. The position 
of these men is that of soldien upon six months* 
furiongh without pay. The sedentary reserve con- 
sists Of all those men who^ prooeedii^ from the re- 
cndti^ shall have had thm yean* effective service. 


The term of serVioe in the sedentaiy reserve is six 
years. Exemption from service may be pmhaaed 
for £60. According to a law of 1870, modified by 
laws in 1877, 1878, 1882, and 1885, the 9xmj is re- 
cruited hy the method of conscription. The kmgdom 
is divided into eight army-corps distri^ with head- 
quarters at Ma(hid, Seville, Valencia, Baroelonst 
^ragoeaa, Burgos, Valladolid, and Corunna. The 
strength of the permanent army for 1900 was re- 
turn^ at 117,774 in peace and over one million in 
war. The naval force consists of about 14,000 
sailors, with about 9000 marines. The navy was 
almost totally destroyed or captured in the war 
with the United Stat^ but efforts are being made 
to recover Spain’s position in this respect. At pre- 
sent she has only one battleshijp, and that of the 
second class, and very few cruisers, coast -defence 
vessels, &c. 

Religion and Education , — ^The only religion which 
the state recognizes, and declares itself bound to 
support, is the Roman Catholic. The church is gov- 
erned by ten archbishops and fifty-nine bishops, but 
two of the former and five of the latter have their dio- 
ceses beyond sea. The number of parishes is about 
21,000. In 1837 all the convents of monks, with a 
few exceptions, were suppressed, and their revenues, 
subject to a provision for existing members, confis- 
cate to the state. At the period of extinction the 
number of convents was 1940, with 30,906 mon^; 
there are still 161 with 1684 monks, and 1027 with 
I 14,592 nuns. In no countiy has the dominant re- 
ligion manifested a more intolerant spirit, or been 
guilty of so many atrocious deeds. But since the last 
revolution toleration of all denominations has been 
decreed. The morals of the clergy are said to be 
too often of a very low type. Until quite recently 
the mass of the people were sunk in excessive 
ignorance. Scarcdy any of the lower classes 
could, at the beginning of the nineteenth century, 
80 much as read. Unul 1808 public education was 
entirely in the bands of the olergy, but since then 
enactments have been passed transferring it to the 
care of the government, and though little money is 
granted from the public funds for the purposes of 
education, government superintendence has effected 
a very marked improvement A deplorable amount 
of ignorance still prevails, however. 

People , — ^The inhabitants of Spain consist chiefly 
of Spaniards proper, composed of a mixture of ancient 
aborigines, ]£)man8, Visigoths, Vandals, and Suevi; 
but partly also of three other distinct races — Basques, 
occupying the provinces to which they give their 
name, and forming about one twenty-fourth of the 
whole population; Moors who, in the general expul- 
sion 01 weir countrymen, found refuge in several 
valleys in the Kingdom of Granada and the Castiles^ 
and whose descendants, unmingled with the other 
inhabitants, are still living there to the number of 
about 60,000; and Gitanos, or gipsies, who are found 
diffused over all parts of the Peninsula. The Span- 
iards proper, to whom only It is necessary here to 
advert, are of middle statu^ well formed, of a sallow 
hue, sharp features, dark hair, and keen black eyes. 
In diet the Spaniards are frugal and temperate. 
Their wants b^g thus compaiatively few, are easily 
satisfied, and furmsh no strong stimulus to exertion. 
Indolence accordingly is a prevailing vice, and the 
highest ambition generally felt is to be able to live 
without doing anj^hing. In their intercourse with 
strangers they are reserved, taciturn, and stand much 
upon their dignity, afraid apparently of its being 
encroached upon by undue familiarity; but on finding 
what they conceive to be their true plane properly 
recognized, they lay aside their restraint, form strong 
attawments, and become the most agreeable of 
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oompaoioni. With their natoral indoleiioe there Is 
a itnuige mixtnre of enthusUon, and whoi their 
peeflione are once roused there are few extravaganoee 
or excesses of which they are not capable. In fav- 
ourable oircumstanoes &is part of their character 
has often manifested itself in cbivalrio exploits; but 
when accompanied, as it too often is, by ignorance 
and bi^tiy, has led to the perpetration of numberless 
atrocities. In no oountzy has fire and sword been 
more mercilessly employed in the extirpation of what 
was called heresy; and until quite recently, under a 
constitution which professed to guarantee freedom 
of thought and of the press, no form of dissent from 
Popery was tolerated. Tlie national character is 
well pictured in the cruel sport of bull-fighting, cul- 
tivated eagerly in every part of the country, and, 
like horse-racing among the English, established 
wherever the Spaniard is located. 

History , — Spain was known to the Greeks and 
Romans as Spania, Hispania, and Iberia. The most 
ancient inhabitant of Spain appear to have been 
the Iberians, who also extended beyond the Pyre- 
nees into Gaul as far as the Rhone. To these after- 
wards were joined certain tribes of Celts, who suc- 
ceeded in making a settlement for themselves in 
the country after sanguinary contests with the abo- 
rigines. In process of time the two races were amal- 
gamated into one, and went under the common 
appellation of Celtiberians. These occupied princi- 
p^y the high table-land in the centre of the country, 
^e other parts were occupied by tribes of Iberians 
and Celts who had never intermingled. Pure Iberian 
tribes, from whom are descended the modem Basques, 
were to be found in the Pyrenees and on the coasts, 
while the unmixed Celts inhabited the north-western 
comer of the country, corresponding to modem Gali- 
cia. The Phoenicians were the first civilized nation 
who made a descent on the Peninsula, and founded 
settlements there. Somewhat later the Greeks made 
their appearance, and, among other colonies, founded 
Saguntum. But more important than any of these 
were the colonies established by the CartJiaginians. 
The history of Spain, indeed, only properly begins 
with the Carthaginian invasion, about B.O. 238. 
Previous to that almost all that was known of the 


country was the existence of the two commercial 
states of Tartessus and Gades, both in the west. The 
former of these, supposed to have been the Tarshish 
of Scripture, was much visited by Phoenician ships 
by reason of its mineral wealth. After the first 
Punic war the Carthaginians began to establish 
themselves in Spain; la^ tracts of territory were 
brought under their sway by Hamilcar (238-229), 
and again by Hasdrabal (228-221); and among the 
cities founded by them was New Carthage, the 
modem Carthagena, which soon became a celebrated 
emporium. The subjected territoxy extended as far 
north as the Iberus (Ebro). Preset by the Cartha- 
ginians, the Greek colonies of Saguntum and Empo- 
rise applied for aid to the Romans, who already had 
bad their jealousy roused by the successes of their 
great rival The Romans interfered, and a treaty 
was then concluded between the two great powers, 
in tenns of which the Carthaginians bound them- 
selves not to extend their conquests beyond the 
Iberus. The dty of Saguntum was on the west side 
of the river, but under Roman protection, and the 
capture of it by Hannibal in 219 was the immediate 
cause of the second Punic war, which was partly 
carried on in Spain, and which in 206 caused the totd 


expulsion of the Carthaginians from the Peninsula. 
The Romans now undertook the subjugation of the 
entire country, but in this they did not completely 
■uooeed until after a war of a^ut 200 yem dura- 
tion, in which the expbits of the Luaitanian Yin- 
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alfruB^ the heroio reeistanee and final downfrU of 
Numantia (188), and the temporary independence of 
a part of the country under the gallant Sertcnriiii 
(84-78), form brilliant episodes. Cantabriam^ 
Asturiims, and other tribes in the m ou nt ains of 
north, were the last to yield, but were finally subju- 
gated by Augustus and his generals^ and Spain was 
convert^ into a Roman province. Previous to this 
the Peninsula had been divided by the Romans into 
two parts, an eastern and a weste^ separated from 
each other by the Iberas, called respectively His- 
pania Citerior and Humania Ulterior; but Augustus 
made a new division of the county, forming it into 
three provinces — Tarraconensis, B»tioa, and Lusi- 
tania. Tarraconensis and Lusitania were erected 
into imperial provinces, and administered by Imtes; 
while ^tioa, which still remained for a long time a 
senatorial province, was placed under the authority 
of a proconsul invested with dvil authority only. 
Until the reign of Antoninus Pius, who granted to 
all his subjects a uniform constitution ana laws, the 
cities of Spain were ruled by different laws, lliese 
and other measures made Spain one of the most 
fionrishing provinces of the empire, and a centre of 
Roman civilization. Some of the most distinguished 
Latin writers under the empire were natives of 
Spain, such as the two Senecas, Lucan, Martial, 
Quintilian, and others. Christianity was early intro- 
duced into Spain, and after the conversion of Con- 
stantine the Great became the dominant religion 
there. The disorganization and confusion conseouent 
upon the fall of the Roman Empire facilitated the 
conquest of the country by the Vandals, who made 
themselves masters of a part of Southern Spain, 
which from them received the name of VandaJusia 
(now Andalusia); the Suevi, who establi^ed them- 
selves in the region now known as Galicia; and the 
Alans, who gained possession of Lusitania^ now Por- 
tugal These, howe* er, were soon afterwards attacked 
by the Visigoths, who, after many years* struggle^ 
succeeded in reducing the whole Peninsula to their 
sway. The Vandals of Andalusia, unable to with- 
stand them, withdrew into Africa in 428, and from 
467 to 484 the great Eurio extended the kingdom of 
the Visigoths by the expulsion of the Romi^ and 
gave them their first written laws; while Leovigild 
bi 585 overthrew the kingdom of Suevi in Gali- 
cia. Under Leovigild’s successor, Reocared L, the 
introduction of the Catholic faith in 586 gave the 
corrupt Latin language the predominance over the 
Gothic, and after that time the unity of the Spanish 
nation was maintained by the Catholic religion and 
the political influence oH the clergy. But after 
retai^g the mastery of the country for nearly two 
centuries the Visigoths were in their tom conquered 
by the Arabs or Moors of Afrioa, who had come 
across at the invitation of the famfiy of AJario, the 
latter being eager to aven^ themselves on their 
countrymen for being passed over in the election ol 
king. King Roderio fell in the seven days’ battle 
against Taiu at Xeres de la Frontera, in Andalusia, 
in 711. After that the greatest part of Spain became 
a province of the caliphi of Bagdad. 

For some years after their conquest of Spain 
the Moors held it as a dependency of the pro- 
vince of North Afrioa; but it was afterwards (717) 
governed by emin appointed by the caliphs of Ba- 
maacus, llie poUcy of the Spanish endrs was to 
extend the Moorish dominion beyond the Pyrenees 
into Gaul, and the fortv years of their rm was 
marked iW much bloodsk^ and anarchy, oonae- 
Quent on uieir disregard ol internal affairs. About 
I uie year 756 Abdorrhaman L. the last oaliph d 
the dynasty of the Ommiades (see Oalifh), having 
I been driven from Damascus where be was rspUesa 
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bj the Abaesidae, eaooeeded in OTerthrowii^ the 
govemment of the latter in Spain, and eetabuahed 
the independent ealiphate of Cordova^ which under 
Abdorrhaman III. and hia eon Hakkem IL, who 
died in 976, reached ite zenith of power and proe- 
p^tv. After the deposition of Hescham IlL the 
calipoate rapidly declined, for when that event took 
place the various governors of provinces declared 
themselves independent, and assumed the title of 
kings. Thus Arabian princes reigned at Saragossa, 
Toledo Valencia, and Seville, where not only the 
language but also the manners of the Moors at that 
time prevailed almost universally. Still the free 
exercise of their religion was allowed to the Chris- 
tians, and also the retention of their language, laws, 
and magistrates. 

Meantime the Visigoths, who had succeeded in 
maintaining their independence in the mountains of 
Asturia and Galicia, founded under Pelayo in 718 
the kingdom of Oviedo. The second successor of 
Pelayo, Alphonso I. the Catholic, conquered Gali- 
cia, with a part of Leon and Castile, and assumed 
the title of King of the Asturias. The remainder 
of Leon was conquered by Alphonso III. (see Al- 
phonso III.), whose son, Ordofio II., transferred his 
residence to the city of Leon, and called his dominion 
the Kingdom of Leon (914). The Kingdom of Navarre 
came into existence in the ninth century. It formed 
a part of the Spanish territory of Charlemagne, 
obtained by conquest from the Arabs, and extending 
south of the Pyrenees as far as the Ebro. Near the 
sources of the Ebro and IMsuerga arose even earlier 
the Kingdom of Castile. At ^t a small republic, 
consisting of only a few towns, it appears afterwards 
as a county with a considerably enlarged territory, and 
somewhat later its princes assumed the title of king. 
In 1087, after the death of the last king of Leon, Fer- 
dinand I. of Castile united that kingdom with his own, 
and Castile was henceforth the most powerful Spanish 
state. Aragon, Galicia, Portugal, Murcia, and other 
states owed their origin to the prevailing custom of 
dividing a kingdom among the sons of a deceased 
monarch. Though frequently at war with each 
other the Christian princes generally united against 
their common foe the Moors, who were daily becom- 
ing less able to oope with them. About the end of 
the eleventh century Mohammed of Cordova and 
Seville applied for assistance against Alphonso VI. 
of Leon and Castile to the Almoravides, the founders 
of the Empire of Morocco. In compliance with the 
request of Mohammed the Almoravides entered 
Spain, and gained some successes over Alphonso; but 
they then turned upon Mohammed himself, obliging 
him to yield them a portion of his territory, and the 
Almoravide sovereign was ultimately acknowledged 
sole monarch of Mohammedan Spain. The Almo- 
ravides, however, were overpower^ in their turn by 
another Mohammedan trib^ the Almohades, about 
the middle of the twelfth century. Meanwhile the 
Christian kings were making still further encroach- 
ments on the territory in possession of the Moham- 
medans, and after the great victory they obtained 
over the Almohades on the plains of Tolosa, in the 
Sierra Morena, in 1212, there remained to the 
Arabians only the kingdoms of Cordova and Gren- 
ada, and even these were soon afterwards obliged to 
recognize the supremacy of Castile. The two most 
important Christian states of Spain were Aragon and 
Castile, and they ultimately al^rbed all the others. 
Aragon, which had been wrested from the Moors by 
San^o III., and left as an independent kingdom to 
his son Kamiro, fell by inheritwoe in 1181 to the 
counts of Catalonia, and was afterwards greatly 
enlarged under successive kings. Jayme I. wrested 
from the Moslems the island of Majorca in 1229, 


and the whole of the kingdom of Valencia In 1289 
Pedro IIL married Constance of Sidly, and notwith- 
standing the opposition of the pope took possession 
of that Island after the massacre oi the Sicilian Ves- 
pers (see Sicilian Vbspbbb) in 1282. Jayme IL 
effect^ the conquest of Saidinia in 1326, and Al- 
phonso V. united Naples with his kingdom. Mean- 
while the internal affairs of the kingdom had been 
thrown into confusion through civil dlasension result- 
ing from the heavy imposts laid upon the people; 
but a remedy was found in increasing the power of 
the Cortes. Aragon was the first Christian state in 
which the third estate obtained a legal position. The 
Cortes, consisting of representatives of the nobility, 
of the clergy, and of the towns, received more ex- 
tensive privileges, and the king could not act in 
important matters without their consent. On the 
extinction of the Catalonian line of princes Ferdi- 
nand, infante of Castile, was elected king by the 
Cortes in 1412, and his descendants ruled over Ara- 
gon until, through the marriage of Ferdinand V. 
of Aragon with Isabella of Castile, Christian Spain 
was consolidated into one kingdom. Ferdinand I., 
second son of Sancbo, was the first king of Castile in 
1088, and as already mentioned joined the kingdom 
of Leon to the crown of Castile. He waged success- 
ful war with the Moors, took several towns, and 
exacted tribute from the Mohammedan king of To- 
ledo. It is to this reign that the greater number of 
the exploits of the famous Kodrigiiez Diaz de Bivar, 
known under the name of the Cid, belongs; and 
according to Viardot the establishment of the Cortes 
dates from the same reign. Under Alphonso VI. 
Castile acquired an accession of importance through 
the annexation to it of the crowns of Leon (which 
had become again disunited), Galicia, and Navarre, 
and above all through the conquest of Toledo and 
its territory, out of which was formed New Cas- 
tile. Notwithstanding the success of its arms the 
country suffered much. Oppressed by taxes and 
desolated by war it was far from being in a pron- 
perous condition. Under Ferdinand III., who as- 
cended the throne in 1217, Cordova, Jaen, Alcala, 
Seville, Cadiz, and other places were wrested from 
the infidels; and again under his successor Alphonso 
X. (1252-80) further conquests were made, though 
some losses were also sustained. To the latter prince 
is due the introduction of the third estate into 
the national assemblies, and the adoption of the 
vernacular for public acts. (See Alphonso X.) 
Alphonso XL (1324-50), like his predecessors, 
spent most of his time in waning with the Moors; 
he gained in 1340 the celebrated battle of Salados, 
and made himself master of Algesiras in 1344. In 
1465 Henry IV. was deposed by his turbulent vas- 
sals, and the crown given to Isal^Ua, whose marriage 
with Ferdinand of Aragon in 1469 led to such 
important results. The marriage of these two sove- 
reigns did not lead immediate^ to a complete co- 
alescence of the two kingdoms, tot they retained the 
separate administration of their respective dominions. 
But in concert with their great minister. Cardinal 
Ximenes, they proceeded haimoniously with the work 
of fusing all the states of Spain, which still differed 
in religion, customs, and laws, into a political and 
ecclesiastical unity, at the same time seeking to 
strengthen the royal authority at the expense of the 
clexgy, the aristocracy, and the towns. By a severe 
administration of justice, and by the institution of 
the SarUa Hermandad^ or Holy Brotherhood — a 
body of about 2000 police armed and mounted for 
the purpose not only of putting down the robberies 
and viotenoe which ever^here abounded, but also 
of forming a dieck on &e power of the nobility— 
order was established throughout the country. 
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royal power was partionlarly itrengthened and 
extends by the establishment of the Inquisition, 
for which the faith of the Jews afforded the pretext, 
but the real motive of which was the wealth of that 
people, by which it was hoped to enrich the royal 
treasury. The Inquisition began its detestable mis- 
si<ni in 1481, and in that year it is computed that 
about 2000 victims were burned alive, beeides 17,000 
persons who had their sentences commuted to leas 
penalty than their life. More noble, however, was 
the warfare carried on by Ferdinand against the 
Moors of Granada, which, undertaken in 1481, cul- 
minated ten years later in the reduction of the capi- 
tal of that kingdom, which surrendered to Ferdinand 
November 25, 1491. With the fall of Granada fell 
the Moslem empire in Spain, after having existed 
nearly seven centuries and a half, and Spain, with 
the exception of Navarre, was now consolidated into 
one great kingdom, fit to take a leading part in 
Kuro{>ean politics. A cruel edict was i^ut this 
time issued against the Jews, the Inciuisition, in spite 
of its activity, having failed to effect all that had 
been expected from it. The Jews offered to pur- 
chase immunity with 30,000 ducats, but in vain ; and 
notwithstanding the impolicy as well as injustice of 
the measure, an order was issued, March 80, 1492, 
for the expulsion of all Jews who did not submit to 
be baptized. Nearly the whole race thereupon, 
rather than sacrifice their religion to their worldly 
interests, left the country. In this sentence of ban- 
ishment the Moors were also included, and the 
dejiarture of the industrious Jews and M<K)rs proved 
a fatal blow to the flourishing industry of the coun- 
try, which was further affected by the discovery of 
America by Columbus in 1492, tills being the means 
of withdrawing much of the activity of the nation 
from the improvement of the mother-country. While 
Spain consummated its complete political consolida- 
tion at home by the con<|ue8t of Navarre, the con- 
quest of Naples by Gonsalvo, and still more the 
occupation of large portions of North, Central, and 
South America by Spanish generals, soon raised the 
new kingdom to the front rank of European powers. 
Ferdinand was succeeded in 1516 by his grandson 
Charles I. (Charles V. of Germany), who perma- 
nently united Castile and Aragon. (See Cmauleb V.) 
At the beginning of his reign serious insurrections 
broke out in Valencia and Castile, where the people 
demanded a more liberal constitution; but they were 
soon (jjuelled, and resulted in the abolition of the 
principal rights of the towns, the restriction of the 
powers of the Cortes, and a stronger attachment of 
the clergy and nobility to the crown. The victory 
of the Spaniards at Pavia, February 24, 1525, which 
made Francis 1. the prisoner of Charles, and the 
expedition against Tunis and Algiers, extended the 
fame of the Spanish arms throughout Europe. But 
these wars, together with those carried on against 
the Protestants of Germany, against the people of 
Ghent in the Netherlands, and against Pope Clement 
VII. in Italy, exhausted the revenues of the country. 
The immense wealth that flowed in from Mexico, 
con(iuered by Cortez in 1518, and from Peru and 
Chili, conquered by Pizarro and Almagro in 1531, 
was not sutiicient to supply the demands of the royal 
treasury, and though the taxes were largely increased 
a heavy debt had to be contracted. With the reign 
of Philip II. (1556-98), the son of Charles, the great 
monarchy began to decline. Oppression and religious 
intoleranoe, war and insurrections, occasioned the 
loss of the Netherlands and de])opulated the rest of 
the monarchy; and the conquest of Portugal, which 
remained united with Spain from 1581 to 1640, could 
not prevent its decay. England and Holland tri- 
umphed over the naval foroe of Spain, and destroyed 
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her oommeroe; and Philip died In 1598 a bankrupt 
This calamitous period was nevertheless the golden 
age of literature and art in Spain, and the Spanish 
IwgusM and fashions controlled the oourts oi Eur- 
ope. Under the reign of the indolent and incapable 
Philip III. (1598-1621) the countir took still greater 
strides towards decay. The Duke of Lerma^ his 
insatiable favourite^ in order to augment his own 
fortune and that of his partisans, squandered in a 
most scandalous manner the public revenues; and be 
struck another blow at the commerce of the country 
by expelling, in 1609, the last remnants of the Moris- 
oos, to the number of 600,000. Equally damaging 
to the interests of the country was the reign of 
Philip IV. (1621-65), notwithstanding some ener- 
getic measures taken by Olivarez, the able minister 
of that monarch. The wars which were carried on 
in Germany, Italy, the Netherlands, and France — 
the war \^th the last-named country ending in 
the loss to Spain of lioussillon — helped to complete 
the ruin of the country, and stirred up revolts in 
Catalonia, Andalusia, and Portugal. The civil war 
in Catalonia lasted about ten years, and in 1640 Por- 
tugal recovered her independence. The son of Philip 
IV., Charles II. (1665-1700), a prince weak alike in 
mind and body, was obliged, after disastrous wars, 
to cede to France many places in the Netherlands 
and Frauche Comt^. The population of Spain, which 
had amounted to 11,000,000 in 1688, fell off to 
about 8,000,000 at the beginning of the eighteenth 
century. 

Charles II., the last Spanish sovereign of the race 
of Hapsburg, in his second will made Philip of Ainou, 
a grandson of his sister, the consort of Louis XlV., 
sole heir of his dominions, in order to prevent the 
division of the Spanish monarchy, which had been 
resolved on in a treaty between Eugdand, Holland^ 
and France. Louis XIV. acknowledged his grand- 
son king, according to the testament; but the Emperor 
Leopold I., of the race of Hapsburg, laid claim to the 
throne, whilst William III., king of England and 
stadtholder of Holland, was in favour of a division 
of the monarchy for the sake of preserving the balance 
of power in Europe. The measures of Louis XIV. 
at length brought on a war with England. Thus 
began the war of the Spanish Succession, which 
lasted twelve years, and in which the Bourbon, 
Philip V., after many changes of fortune, succeeded 
in maintaining himself, by the victories of Berwick 
and VendOme, on the Spanish throne in opposition to 
Chosles of Austria (afterwards the Emperor Charles 
VI.) But by the Peace of Utrecht in 1713 he was 
obliged to resign the Spanish dependencies in Europe 
— Naples, Sardinia, Parma, Milan, and the Nether- 
lands to Austria, and Sicily to Savoy. England 
likewise retained Gibraltar and Minorca, the latter 
of which was restored somewhat later. Under the 
Bourbons the nation lost its last constitutional rights; 
Aragon, Catalonia, and Valencia were treated by 
Philip as conquered countries. I'he last diet of the 
Cortes held in Castile was in 1713, and in Aragon in 
1720. Biscay and Navarre alone retained some (»f 
their privileges. The ambition of Cardinal Alberoni 
involved Europe for a short time in confusion. 
Spain in 1735 again obtained possession of the Two 
Sicilies for the Infant Carlos, and of Parma for tlie 
Infant Philip in 1748. Ferdinand VI. (1746-59) 
succeeded his father Philip, but being a prey to 
hypochondria took no active part in the govemmenli. 
With his step-brother, Charles III. (1759-88), pre- 
viously King of Naples, an enlightened prince, l^ter 
days dawned for Spain. Under his reign the Bourbon 
family compact of 1761 involved Spain, to its injury, 
in the war between the French and British. The 
expeditions against Algiers likewise mlsoarried, a« 
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did the siege of Gibraltar in the war of 1779-88. 
Yet this did not disturb the course of the internal 
administration, to the improvement of which men 
like Aranda, Campomanes, Olavides, and Florida 
Blanca devoted themselves. They provided particu- 
larly for the advancement of agriculture, the useful 
arts, and commerce, and this had a beneficial effect 
on the population, which now rapidly increased. 
The power of the Inquisition was restricted, and the 
secret opposition of the Jesuits annihilated at a blow, 
by the Pragmatic Sanction of April 2, 1767, which 
banished them from all the Spanish dominions, and 
confiscated their property. The progress in improve- 
ment became even more marked during the early part 
of the reign of Charles IV. (1788-1808), who at first 
pursued the reforming policy of his father; but in 
1792, when Florida Blanca was superseded by Godoy 
as prime minister, he fell under the pernicious influ- 
ence of that favourite. Spain at first entered with 
zeal into the war against the French Republic ; but 
by the influence of the favourite the discreditable 
Peace of Basel was concluded, by which Spain resigned 
St. Domingo to France, an offensive and defensive 
alliance with France was entered on (1796), and war 
declared against Britain. In 1797 the Spanish fleet 
was defeated near Cape St. Vincent, Minorca and 
Trinidad occupied by the English, and all the ports 
of Spain blockaded. By the Peace of Amiens in 
1802 the British were confirmed in their possession 
of Trinidad. In 1801, at the instigation of France, 
military operations were commenced against Por- 
tugal, which was obliged to cede the province of 
01iven9a to Spain at the Peace of Badajoz in 1802, 
whilst France raised the Duke of Parma to the 
dignity of King of Etruria in 1801, Spain in return 
ceding Louisiana to France. Charles IV., on the 
renewal of the war between Britain and France in 
1803, having purchased permission to remain neutral 
by a monthly tribute of 6,000,000 francs to Napoleon, 
the British seized the Spanish galleons, and thereby 
forced Spain to declare war against Britain. The 
victory of the British at Trafalgar, October 21, 1805, 
destroyed its naval power. The misery occasioned 
by the unfortunate wars carried on by Spain at 
this time led to the formation of a powerful party 
against the unscrupulous Godoy, who was mainly 
instrumental in bringing about these wars. Some 
feeble efforts were made by him to free Spain from 
French domination ; but the success of Napoleon in 
his war with Prussia thwarted those, and in terms 
of the alliance subsisting between Spain and France 
a requisition of Napoleon to despatch two Spanish 
armies to Denmark and Tuscany respectively had to 
be complied with. Spain receiv^ a further humilia- 
tion by the Treaty of Fontainebleau respecting the 
division of Portugal, in consequence of which French 
troops were marched into the country. Towards the 
end of 1807 large bodies of French troops entered 
Spain at different points, and occupied on one pre- 
tence or another some of the strongest fortresses in 
the north. The entrance of a French army 35,000 
strong in March, 1808, raised the numbers of French 
troops in the country to 100,000, and with Murat at 
their head they now marched on Madrid. Godoy, 
in despair of his life, counselled the flight of the king 
and queen to Mexico. The project got wind ; the 
people broke into open insurrection, and it was only 
the engagement of Ferdinand that he should be 
brought to trial that saved the hated Godoy from 
falling a victim to the fury of the populace. The 
reign not only of the favourite but of his master also 
was now at an end. On the 19th of March Charles 
IV. aWcated in favour of his son, the Prince of the 
Asturias, who ascended the throne as Ferdinand VII. 
On the 24th of March Ferdinand made a public entiy 


into Madrid, which had been occupied by Murat^ 
grand-duke of Berg, the day previous. He informed 
Napoleon of his assumption of the royal power ; but 
the emperor caused the whole family to conveyed 
to Bayonne, where he himself arriv^ on the 15th of 
April. Charles IV., who had retracted his resigna- 
tion of the crown, and Ferdinand VII., the new king, 
were now both in the hands of Napoleon. Taking 
advantage therefore of the opportunity, he extorted 
from each of them, as well as from the Infantes Don 
Carlos and Don Antonio, a resignation of their claims 
to the Spanish crown. The crown, which had already 
been refused by his brother, Louis, king of Holland, 
was now offered to another brother, Joseph, the king 
of Naples, by whom it was accepted. The Council 
of Castile, the chief political body of Spain, when 
informed of the Treaties of Bayonne, was at length 
induced to give a reluctant assent to the accession of 
Joseph. A junta of 150 Spanish notables which had 
been summoned to Bayonne accepted a constitution 
proposed by Napoleon, July 7th, and a day or two 
after Joseph left Bayonne for Madrid. The Spanish 
people, who were so little taken into account in these 
changes, were by no means passive spectators of them. 
Insurrections had already broken out immediately 
I after the abdication of Charles in May. The people 
I in Asturias first took up arms ; Aragon, Seville, and 
Badajoz followed. Palafox carried from Bayonne to 
Saragossa the order of Ferdinand that the people 
should arm ; and the supreme junta received permis- 
sion to assemble the Cortes. Revolution broke out 
everywhere, which the French were too weak to resist. 
Moncey retreated to Valencia; and Generals Dupont 
and Wed el were beaten Q.t Baylen, July 19 and 20, 
1808. On the 6th of June the junta at Seville had 
issued a proclamation calling the people to arms, and 
the Council of Castile decreed a levy of 300,000 men. 
On the 14 th the.French squadron at Cadiz surrendered 
to the Spaniards, and six days later an insurrection 
broke out in Portugal. On the 4th of July the alli- 
ance of Great Britain with the Spanish nation was 
proclaimed, and a struggle began, which, whatever 
opinion may be entertained respecting the conduct of 
Napoleon, everyone will admit to have brought with 
it, as far as respected Spain, little but evil. Marshal 
Bessieres was successful in the battle at Medina del 
Rio Secco, July 14, over General Cuesta; but the 
affair at Baylen above mentioned decided the retreat 
of the French from Madrid, and, August 23, Cas- 
tanos entered the city. In the meantime Sir Arthur 
Wellesley (Wellington) had disembarked in Portugal 
at the head of the British forces, and on the 21 st 
of August gained the first important battle in the 
Peninsular war, defeating the French under J unot 
at Vimeiro. On the 30th of August the conven- 
tion of Cintra was concluded, by which the French 
agreed to evacuate Portugal. A central junta under 
Florida Blanca was organized at Aranjuez towards 
the end of September ; but unity did not prevail in 
it, and the favourable moment was allowed to escape. 
On the 6th of November Napoleon reached the Ebro 
at the head of a large force, and by a succession of 
victories gained by his generals under his direction 
his way was open^ to Madrid, which he entered on 
the 4th of December. The central junta now retired 
to Badajoz, and afterwards to Seville. The Spaniards 
believed that the success of the French was owing to 
treachery, and this suspicion occasioned the assassina- 
tion of more than one of their generals. The French 
indeed ^ned many victories and took many for- 
tresses; but the conquerors remained masters only of 
the places which they occupied. Everywhere the 
invading troops were surrounded and harassed by 
the attacks of the Spanish ^errillas. No line of 
communication was s^e for the French : their means 
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of nipport failed. In Tain did Napoleon, Beo. 4, 
1808, aboUsh the feudal privilegea and the InquM- 
tion; in vain did Joseph try every meana to win the 
love of the people; nothing oould avail acfainst the 
hatred of a GaUio yoke. Austria now declared war, 
and Napoleon was obliged in January, 1809, to leave 
the conduct of the war in the Peninsula to his marshals 
— ^a step which the Spaniards considered as equal to a 
victory. During the following five years the French 
ffenerals did all that talent and courage oould do; 
but the charm of Napoleon's presence was wanting, 
and Wellington finally triumphed over them, llie 
chief efforts of the French during the years 1809 
and 1810 were directed to the conquest of PortugiJ, 
which was in the hands of the British, and the reduc- 
tion of Cadiz, the last stronghold of Spanish inde- 
pendence. In neither of these projects, however, 
were they successful. In the meantime Wellington 
advanced from Lisbon by the way of Alcantara, up 
the Tagus, and Cuesta joined him near Truxillo, 
whilst the British genei^ Wilson advanced over 
Placenzia, and the Spaniard Venegas from the Sierra 
Morena, their design being to attack Madrid. But 
in spite of the victory at Talavera over Soult 
(July 27 and 28) and other successes against Joseph, 
Victor, and Jourdan, the British, not being suflB- 
ciently supported by the Spaniards, and being threat- 
ened by Soult and Ney on their fiank, were obliged 
to abandon this bold plan and retire to the fron- 
tiers of Portugal; after which Venegas also began to 
retreat, and was defeated by Joseph at Almonacid, 
August 11, as was Wilson by Ney in the passes of 
Baros. Madrid thus esciqied a siege. The central 
junta at Seville now resolved to yield to the universal 
wish to assemble the Cortes and to nominate a regency. 
New armies were created. Arezaga advanced with 
55,000 men as far as Ocana, where, however, he was 
entirely defeated by Mortier, November 18; but in 
Old Castile, Catalonia, Aragon, Biscay, and Navarre 
the French were powerless against the Spanish guer- 
illas. In 1810 Na{>oleon, released from every other 
continental war, employed all his efforts for the reduc- 
tion of Spain, and for this purpose he was enabled to 
bring 280,000 men into the field. In the southern 
provinces lay the chief power of the insurrection, and 
these King Joseph now resolved to reduce. By the 
6th of February the whole of Andalusia, with the 
exception of Cadiz, against which all their efforts 
were vain, was in the hands of the French, the oppo- 
sition presented by 22,000 Spaniards under Arezaga 
being easily overborne by a force thrice their number. 
Meanwhile the central junta had fled from Seville, 
which Joseph entered on the Ist of February, and 
took refuge in Cadiz, which was effectually defended 
by a combined force of British and Spanish soldiers 
under Graham and Albuquerque respectively. In 
the month of April an expedition was organized by 
the French against Portugal In this country, to 
the north of the Tagus, Wellington commanded a 
British army of 80,000 men, and Beresford a Portu- 
guese army of 59,500 men, besides 52,800 militia, 
^e right wing of Wellington at Badajoz was joined 
by 20,000 Spaniards under Bomana and 8000 under 
Bjedlesteros. The main bo^ of the allied force was 
posted on the heights of Lisbon, which had been 
rendered impregnable. Wellington's plan, therefore, 
was defensive. Mass^na begw his undertaking in 
June by the siege of Ciudad-Itodrigo, which surrend- 
ered on the 10th of July, and Ney entered Portuga4 
over the river Coa, on the 24th, ^t Almeida, which 
was defended by Coxe, detained Mass^na until August 
27, when it was obliged to capitulate. Wellington 
ofd«ned the whede country through which Massdna 
could foUow him to be 1^ waste; and the latter 
was obliged to take measures for t^ support of his 


army during four weeks before he oould proceed. 
At last MassAia advanoed, September 18, over the 
Mondeja to Coimbra. On this march he was beaten 
on the 27^ at Busaoo, but nevertheless was able to 
occupy the heights of Sardico, which opened to him 
the plains of Lisbon. Wellington now entered the 
strong position of Torres-Ved^, which consisted of 
two Unee on the heights of lisbon, defended bv 170 
well-placed works and 444 cannons. Mass^na found 
this position unassailable, and retired on the 14th 
of November, after several engagements of little 
importance, to Santarem. Here he remained till 
March, 1811, when he was compelled ^ want of 
provisions to retreat He was pursued by Wellington, 
who on the 7th of April invested Almeida. To rweve 
this place Mass^na delivered two battles at Fuentos 
de Onoro, May 8d and 5th, in which he was defeated, 
when the French evacuated Almeida. But the French 
were victorious at other points. Suchet, January 2, 
1811, took the important fortress of Tortosa, in Cata- 
lonia, and, June 28, after a murderous assart of five 
days, the fortress of Tarragona. Soult took the fron- 
tier fortresses towards Portugal, Olivencaand Badajoz. 
March 10, and Victor defeated the British Mnerai 
Graham, who wished to deliver Cadiz, Mar& 8, at 
Chiclana. In the autumn Suchet ma^ed against 
Valencia. After having beaten the army under 
General Blake Saguntum fell, October 26, and 
Valencia surrendered, January 9, 1812. Wellington 
now again entered Spain. On the 19th of January 
he took Ciudad-Itodrigo, and, April 7, Badajoz. 
But he was ill supported by the Cortes and the 
regency, consisting of Generid Blake and the naval 
otficers Agar and Ciscar. Marmont was now at the 
head of the army in Portugal But the loss of the 
decisive battle of Salamanca, July 22, 1812, obliged 
him to give up the defence of Madrid. Wellington 
entered Madnd on the 12th of August, and on the 
25th the French raised the siege of Cadiz in order 
to concentrate their forces in the southern and eastern 
parts of Spain. After the occupation of Madrid 
Wellington followed the enemy to Burgos; but the 
siep of the castle of Burgos prevent^ him from 
following up the pursuit; and afterseveral unsuccessful 
assaults on this place, in which he was ill supported 
by the Spaniaurds, he retired towards Portugial; and 
the French again entered Madrid, llius ended the 
year 1812. In the course of this year a new consti- 
tution had been drawn up (March 18) by the Cortes. 
The regency took the oath to maintain it, and it was 
recognized by the idlies of Spain, and also Bussia. 
At length Napoleon’s disasters in Kussia decided the 
fate of the Peninsula. Soult was recalled in the 
beginning of 1818 with 80,000 men from Spain. 
In May Wellington assumed the offensive by march- 
ing on Salamanca, when the French retired on Vittoria. 
The decisive victory gained by Wellington over 
Jourdan in the neighbourhood of that city, June 2lBt, 
may be said to have freed the Peninsula from all fears 
of France. The French retired across the Pyrenees, 
and took up a position under the walls of ^yonna 
The victorious army forthwith invested Pampeluna, 
and on the 9th of July Wellington arrived at the 
French frontier. In the meantime (July 1) Napoleon, 
then in Dresden, had appointed Marahal So^t his 
lieutenant and commander-in-chief of his armies In 
Spain. Soult united the beaten corps, and opposed 
a considerable force to the victor. On the 24th of 
July the struggle began in the Pyrenees, and was 
maintained until August 1 ; but Wellington remained 
master of all his positions, and on August 81st took 
St. Sebastian by assault. It was not, however, till 
October 7 that he left the P 3 rrenees and passed the 
Bidassoa. After Pampeluna had fallen (October 81) 
no Frendi soldier was left on the Spanish territory 



228 


SPAIN: 


nroept in Barcelona and some other plaoes in Cata- 
lonia. Wellington now attacked the enemy on the 
fortified banks of the Nivelle (November 10), and 
Soult retreated into the camp of Bayonne. On the 
26th of February, 1814, Wellington fought a battle 
with Soult at Orthez, by which the latter was 
driven from his strong position, and obliged to retreat, 
in great disorder, to the Upper Garonne. Wellington 
followed the French under Soult to Toulouse, where 
the bloody battle of April 10 and the occupation of 
the place put an end to the war. 

The Cortes bad already held its first session (Jan. 
15, 1814), and had resolved that Ferdinand VII. 
should swear to preserve the constitution before he 
should be recognized as king. At their invitation Fer- 
dinand now returned to Spain, but declared the con- 
stitution null and void; the Inquisition was revived, 
despotism was restored, and the greater part of the 
reforms introduced under Charles III. were subse- 
quently annulled. Ferdinand bore down all opposi- 
tion with a high hand, and for six years (1814 to 
1820) reigned with absolute power. From 1814 to 
1819 there were twenty-five changes in the ministry, 
mostly sudden, and attended with severities. I'hey 
were produced by the influence of the camarilla^ or 
persons in the personal service of the king. Every 
attempt to save the state was frustrated by such 
counsellors, and the prestige of Spain was further 
lowered by the loss of the American colonies, an 
attempt to reconquer which only resulted in a miser- 
able failure. On January 1, 1820, a military insur- 
rection under Eiego broke out, for the purpose of 
restoring the constitution of 1812. It spread with 
great rapidity; several generals, as O'Donnell and 
Freyre, who were despatched to suppress it, joined 
the insurgents, and Ferdinand, abandoned by his own 
troops, was obliged to swear to observe the constitu- 
tion of 1812. Among other reforms the Inquisition 
was abolished. The Cortes being assembled, imme- 
diately set themselves to frame such measures as 
should be calculated to restore tranquillity to the 
distracted country. But this was a task well nigh 
impossible under the circumstances. The country was 
divided into opposing factions — those who favoured 
the restoration of its ancient power and privileges to 
the crown, and those, on the other hand, who advo- 
cated liberal or ultra-liberal measures, and the mea- 
sures passed had no effect in allaying the discontent. 
Guerilla bands were organized in the provinces in 
the cause of church and king, and obtained the name 
of * armies of the faith.’ There was even established at 
Seo d’Urgel in July, 1822, what was called ‘a regency 
during the captivity of the king.’ The government, 
however, was f)owerful enough to disperse these 
guerilla bands and drive the regency into France. 
In these civil disturbances dreadful atrocities were 
committed on both sides. In the meantime France, 
at the Congress of Verona in October, 1822, had 
agreed with the courts of eastern Europe upon an 
armed intervention in Spain. The Spanish govern- 
ment was called upon to restore the royal sovereignty, 
and to change the constitution; and when they 
declined to comply a French army 100,000 strong, 
under the Duke of Angoulfime, crossed the Pyrenees 
in the spring of 1823. By means of this force Fer- 
dinand was restored to aW>lute power, and imme- 
diately revoked all the decrees passed by the con- 
stitutional government between March, 1820, and 
October, 1823. The Inquisition, indeed, was not 
restored; but the secular tribunals supplied its place, 
and performed deeds of vengeance of the most atro- 
cious description. The whole Spanish aCrmy was now 
disbanded, and its place supplied by the *army of the 
faith,’ who plundered and murdered the oonstitutional- 
ists to their heart’s content. It is computed tl^t 40,000 


constitutionalists, chiefly of the educated claiweB, were 
thrown into priron. To restrain the violence of 
party fury a t^ty had been concluded with France, 
stipulating for the maintenance of a French force 
of 45,000 men in the country, imtil the Spanish army 
could be organized. It was only in 1827 that the 
French evacuated Spain. The personal moderation 
of the king towards the constitutionalists led to the 
formation of a plot by the absolutists to compel 
him to abdicate, and to raise Don Carlos, his brother, 
to the throne (thence their name of Carliataa). Several 
msurrections were set on foot by these Carlists, which 
were attended with numerous executions. In 1830 
Ferdinand was persuaded by his wife, Maria Chris- 
tina, a Neapolitan princess, to abolish, by the prag- 
matic sanction of March 29, the salic law of the ]l^ur- 
bon family, which excluded the daughters of the 
king from the throne. In consequence of the aboli- 
tion of this law the succession passed from Don Carlos 
to Ferdinand’s daughter, the Infanta Isabel (bom 
October 10, 1830). Don Carlos and his party pro- 
tested against this measure, and the death of Ferdi- 
nand in 1833 was the signid for civil war. Isabella 
was at once acknowledged by the leading powers 
of Europe, and proclaimed without opposition in all 
the midland and southern provinces of Spain. It 
was otherwise in the north, particularly in the Basque 
provinces; there the inhabitants took up aims in 
behalf of Don Carlos, and proclaimed him king, under 
the title of Charles V. Christina had the joint sup- 
j port of the moderados and the liberals, and in order 
to attach them to her still more a royal decree was 
issued in April, 1834, granting a constitution with 
two chambers. The Cailists, under the command 
of Zumalacarreguy, were at first successful, but on 
his death their cause began to decline, and the skilful 
leadership of Cabrera failed to retrieve the fortunes 
of the party. During this struggle England and 
France allowed men to be recruited within their ter- 
ritories for the cause of the queen, and an army of 
10,000 went from England to join the royal troops. 
The chief of the royalist generals were Espartero and 
O’Donnell, under whose leadership the war was 
brought to an end in 1840. Though the civil w'ar had 
thus been brought to a successful termination, Spain 
had by no means been restored to a state of tran- 
quillity. Christina failed to satisfy the ultra-liberals, 
and rather than consent to have a colleague in the 
regency, as it was now thought expedient she should 
have, resigned altogether (October 12, 1840), and 
sailed for France. In May, 1841, the Cortes con- 
ferred the office of regent on Espartero, and that of 
guardian to the queen on Arguelles. Espartero seems 
to have had the good of his country at heart, but he 
had a most difficult card to play. Every reform 
which he attempted gave offence to some party, and 
to whatever side he turned he met only with oppo- 
nents numerous, resolute, and influential. Insurrec- 
tions broke out in various quarters; and Espartero, 
checked and hampered on all hands, at last left the 
country and sailed for England. Queen Isabella was 
declared of age by the Cortes in 1843, and henceforth 
the government was carried on in her name. She 
was married on 10th October, 1845, to her cousin, 
Don Francisco d’Assiz, her only sister, Louisa, being 
on the same day married to Louis Fhilip{>e’8 son, the 
Duke of Montpensier. The outbreak of the Fr^ch 
revolution of 1848 caused much less commotion in 
Spain than in several other continental states. Any 
revolutionaiy movements that took place were easily 
repressed by Narvaez, a minister of prudence and 
energy, who was then at the head of the government. 
Narvaez, however, found no small difiQcuIty in main- 
taining his position. The court was a mere focus 
of intrigue, and the most important political changes 
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were oonetantly threatened to be e£feoted by the 
moat frivolous and contemptible means. Early in 
1851 he was compelled to resign; and till 1854 a 
number of short-lived and weak ministriee, most of 
which had reactionary tendencies, succeeded each 
other. At the head of the last of them was Sartorius, 
whose measures were so unpopular that insurrections 
broke out in various quarters; and he and his col- 
lea^es, after trying in vain to suppress them, were 
obliged to save themselves by flight on the 17th of 
tiuly, 1854. Espartero, who had some time before 
retunied to Spain, was now charged with the formation 
of a government in accordance with the wishes of the 
nation. Before consenting to undertake this task he 
made two stipulations — the one that the queen mother 
nhould be exiled, the other that the constituent Cortes 
should be assembled. On obtaining these concessions 
be formed a coalition ministry, himself holding the 
office of president, and General O’Donnell that of 
minister of war. llie coalition ministry did not, 
however, work harmoniously; and Espartero, after 
holding his position with some difficulty till the 14th 
of July, 1856, was obliged to give place to another 
ministry, with O’Donnell at its heiwl, which only 
existed three months. Narvaez was now called to 
the head of affairs (October, 1856). But in July, 
1858, O’Donnell was again intrusted with the forma- 
tion of a ministry, which, being more liberal than 
the previous ones, endured for a period of five years, 
during which Spain enjoyed comparative tranquillity. 
Tn 1858 Spain shared in the French expedition against 
Anam, to avenge the persecution of Catholic mis- 
sionaries and native Christians, which had been going 
on for a scries of years. On October 22, 1 859, war 
was declared against Morocco, which, it was alleged, 
had attacked th(; Spanish {>o88cssion8 situated on the 
northern coast of that state. Under the leadership 
of O’Donnell it was carried to a successful conclusion, 
and a treaty of peace was signed on the 26th of 
April, 1860, in terms of which 20,000,000 piastres 
were paid to the Spaniards by way of indemnifl- 
cation. ^J’hese foreign wars led to a considerable 
incrf^ase of the army and navy, promoted peace at 
home, and greatly raised the reputation and influence 
of Spain abroad. In 1860 an unsuccessful attempt 
was made to overthrow the government of Isaliella 
by the Count of Montemolin, the eldest son of Don 
Carlos, in whose favour the latter had in 1845 aban- 
doned his claim to the Spanish throne. In 1861 
8])ain joined Britain and France in sending an expe- 
dition to Mexico to obtain redress of grievances. 
The same year Spain resumed possession of her for- 
mer colony of San Domingo. On March 18th the 
last president of that republic, Santana, issued a 
proclamation announcing the union of that state 
with Spain; and on the 20th of May the queen signed 
the decree by which the annexation was accepted. 
In 1868, however, a revolt broke out, and after some 
fighting, which continued into the following year, 
Sjiain relinquished the possession once more. A 
(piarrel at this time broke out between Spain and 
1 *eru, in consequence of which the Spaniards seized 
the Chincha Islands by way of material guarantee; 
Imt in the early part of 1865 the differences between 
the two governments were adjusted, and the Chincha 
Islands restored to the Peruvian authorities. A more 
serious rupture took place later in the same year with 
Chili, which led to a war between the two countries. 
The Chilians were 8up{X)rted by Peru, Ecuador, and 
Bolivia; but Spain had not very much to fear from 
this combination, though at the same time, as might 
have been expected, the war procured her little 
either of honour or profit A military insurrection 
broke out in Spain towards the end of 1865, under 
the leadership of General Prim, but he and his adher- 


I ents were forced to flee before the royal trooni Prim 
! effected his escape to Portugal, but in the following 
! year another attempt at insmrreotion was made. On 
the 22d of June a regiment of artillery, quartered 
in Madrid, mutinied hi their barracks; and after 
murdering several of their officers marched through 
the streets of the city calling upon the pe^le to rise 
in the name of ‘ Prim and the republic.^ The active 
measures, however, of the prime minister, Marahal 
O’Donnell, soon put down the revolt. An equally 
abortive rising, tnough on a lai^r scale, took place 
in August, 1867, in Aragon, Catalonia, Valencia, 
and elsewhere, where bands of armed men made 
their appearance, and were in some instances joined 
by the mayors of towns and other functionaries. The 
movement in a short time wholly collapsed, and 
several persons engaged in it were taken prisoners 
and executed. But the revolution of 1868 had a 
very different issue. The conduct of the queen had 
alienated all feelings of loyalty in the breasts of her 
subjects. The forms of the constitution had been 
abused, and made the machinery of arbitrary and 
oppressive rule, and the people were weary of a sys- 
tem which repressed all freedom of thought and rights 
of conscience, which placed the education of the 
young in the hands of Jesuits, and under which they 
nad lost all respect for their ministers and all attach- 
ment to the croum. In the month of April insurrec- 
tionary movements broke out in Catalonia, and the 
province was placed in a state of siege. In July 
several Spanish generals were arrested by the govern- 
ment, and without any form of trial sent into exile. 
The revolution burst forth in Septemlwr. On the 
17th of that month General Prim arrived at Cadiz, 
where the exiled generals also arrived two days later, 
and immediately lent themselves to the movement. 
Meanwhile a proclamation had been issued calling 
the people to arms. Marshal Serrano, formerly pre- 
sident of the senate, placed himself at the head of the 
movement, and the whole of Andalusia pronounced 
for the revolution. The Spanish ministry resigned, 
and General Concha was appointed by the queen 
president of the council. The Marquis de Novalichei 
commanded the royal army, and marched upon Cor- 
dova, which was occupied by the insurgents. At 
Burgos a severe conflict took place, which resulted 
in the royal troops fraternizing with the people. 
Juntas were established in the different towns, which 
one after another raised the flag of rebellion. The 
defeat of Novalicbes at Puerta Alcalen and the for- 
mation of a provisory junta at Madrid determined 
Isabella to flee the country and take refuge in France. 
Immediately after her flight the fall of the Bourbons 
was solemnly proclaimed and one of the first acts 
of the juntas was to recognize universal suffrage as a 
principle of the future constitution. Serrano entered 
Madrid at the head of the revolutionary troops on 
the 3d of October, and was received with the utmost 
enthusiasm by the inhabitants. A few days later a 
provisional ministry was formed, * to lead the nation 
to liberty, and not allow it to perish in anarchy.* 
Decrees were passed suppressing the society of the 
Jesuits, declaring the ab^lute freedom of primary 
education, and restoring the liberty of the press. 
Thus was accomplished with little violence and less 
bloodshed a revolution which marks one of the most 
important eras in Spanish histozy. The Cortes of 
1868 declared for the monarchical form of government: 
but it was no easy task to find a prince both able 
and vdlling to fill the hazardous post of king. After 
fruitless negotiations with severid princes, which, in 
the case of one of them, the Prince of Hohenzollem, 
led indirectly to the disastrous Franco-Prusidan war 
of 1870, the crown was at length accepted by Ama- 
deus, the second son of Victor EmmanutA, and on 
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the 16ih of NoTomber, 1870, he wm formally elected 
w king by the Cortes. Meanwhile insurrectionary 
movements in several of the provinces had disturbea 
the peace of the oounti^, but were forcibly suppressed. 
The new constitution was promulgated J une 6 th, 1869, 
and Serrano appointed regent until a king was elected. 
The two years' reign of Amadeus L failed to give 
peace to the much disturbed country. Parties were 
numerous and irreconcilable. One ministiy had to 
give place to another, each successive change making 
matters worse instead of better. To crown all, in 
April, 1872, the Carlist resurrection, which had been 
for some time threatening, burst forth. Kisings took 
place simultaneously, under old chiefs of the party, 
in Aragon, Navarre, and the Basque Provinces; and 
bands also rapidly formed in Leon, Castile, and else- 
where. The cry of ‘Viva Carlos VII.’ was heard 
on all sides. No time was lost by the government 
in despatching Marshal Serrano to the scene of action. 
He succeeded in driving the insurgents before him, 
and coming up with the main body on the 4th of 
May, at Oroquieta, defeated them. The check they 
received was, however, only temporary, as they still 
kept up a species of guerilla wa^are, and the year 
18/2 closed amidst wide-spread confusion in the pro- 
vinces, and excitement in the capital itself. ‘The 
Carlists in the north, the federalists in the south, 
overran the country, exacting contributions, cutting 
the railways and telegraph wires, inflicting heavy 
damages upon the state and on private families, put- 
ting a stop to all commercial intercourse, undermining 
local trade, protecting and facilitating smuggling, 
and obtaining unlimited authority wherever they 
went and in this state of disorganization the country 
continuedlong after all active fighting had ceased. Dis- 
affection in the army added to the strife of parties, 
and the many opposing manifestations of public opin- 
ion at length determined the king to resign a crown 
the wearing of which had caused him nothing but 
anxiety and unrest. He accordingly abdicated on 
the 11th of February, 1873; and immediately there- 
upon the Cortes, by a majority of votes, declared for 
a republic, which was officially proclaimed at Madrid 
on the 16th of February. This was followed by 
political complications of the most chaotic description, 
a state of affairs which the Carlists were not slow in 
taking advantage of. Not only, however, were the 
Carlists active, but other insurrectionary movements, 
consequent on the general discontent, combined to 
complicate the difficulties of the government. On 
the 8th of June the form of government, which had 
been the subject of much dispute, w^ by an almost 
unanimous vote of the Cortes, definitively declared to 
be that of a federal republia The ministers under 
it were as short-lived as previously. On Sept. 21 
Castolar, who at that time was president, was in- 
vested with dictatorial powers by a resolution of the 
Cortes, who voted their own suspension till Jan. 3, 
1874. At the expiration of that period matters 
were in no way improved. Public opinion was wholl v 
disorganized, and the Carlist war had gained formid- 
able dimensions. J anuary 3 saw another revolution 
of government; the Cortes had reassembled, and on 
a motion being made for the approval of Castelar’s 
exercise of authority during the recess it was nega- 
tived by a large majority. Castelar at once presented 
the resignation of himself and cabinet. Ab soon as 
this event was known out of doors. General Pavia, 
the captain-general of Madrid, at the head of his 
troo^ entered the chamber, and forcibly dissolved 
the Cortes; and having assembled the ohiefs of the 
revolution of 1868, and leading men of all political 
parties, lustified his conduct by the urgency of the 
ease, ana desired them to form a new coalition min- 
istry. The parties now idaoed in power, with Serrano 


at their head, were the same with those who made 
the revolution of 1868 and the constitution (ff 1869. 
During this new revolution Madrid remained tran- 
quil; but in Saragossa, Barcelona, and Valencia vol- 
untMrs were arrayed by the communal authorities 
against the troops of the government, and barricades 
were raised. The struggle, however, was of short 
duration, and soon queUed. Within ten days after 
the inauguration of the new government a striking 
military success, in the capture of Cartagena from 
the disaffected, came to give it credit. In the 
north the Carlist war still raged, and became more 
and more formidable. Bilbc^ made a stubborn re- 
sistance to the government troops, but ultimately 
fell, and this success was followed by a few others; 
but at the battle of Estella, fought on the 27th of 
June, the Carlists obtained a signal victory over the 
republicans, who lost x^early 5000 men in killed, 
wounded, and prisoners. The Carlists now overran 
the north-eastern provinces, the fortresses only hold- 
ing out against them. On the 15th of July, after a 
terrible bombardment, Cuenca fell into their hands. 
By the beginning of September the pretender’s troops 
had entered several towns in different parts of Spain, 
though they had been, for the most part, unable to 
retain their acquisitions. The tide of success, how- 
ever, again turned against the Carlists. They met 
with a signal defeat near Pampeluna on September 
25, and again at Irun on November 11; but the 
republicans failed to follow up their successes or act 
as if they had any desire to bring the war to a speedy 
conclusion. Meanwhile another political change was 
in contemplation. The Alfonsists, or advocates of 
the Prince of Asturias,. son of the ex-queen, consist- 
ing of a large majority of the middle and upper 
classes of society, had been working steadily in his 
interests. On the prince’s seventeenth birthday 
(November 28) addresses had been presented to him 
at Sandhurst, in England, where he was pursuing 
his militaipr studies as cadet; and on the last day of 
the year it was announced that General Martinez 
Campos, proclaiming Prince Alfonso as king, had 
entered Valencia with two brigades. On the same 
day he was proclaimed in Madrid under the title of 
Alfonso XII. On the 9th of January, 1875, the 
new king landed at Barcelona, and assumed the gov- 
ernment of Spain. The Carlist rebellion dragged 
itself on for more than a year after this event, but 
with fainter and fainter hopes of success. On the 
22nd of Feb. 1876, five battalions of Carlists sur- 
rendered at Tolosa to General Campos, and four 
days later Don Carlos himself fled to France. On 
the 20th of March following the young king made 
a triumphal entry into Madrid. Spain enjoyed a 
time of peace until his death in his 29th year, Nov. 
1885. His wife, Christina of Austria, was proclaimed 
regent after the birth in 1886 of her posthumous son, 
who is now king under the title of Alfonso XIII. 
Besides her struggles with the Carlists and others 
at home, Spain be^ to contend from 1868 to 1878, 
and again from 1895 onwards, against insurgents in 
Cuba, where rebellion seemed almost the normal 
state of affairs. The United States intervened in 
1898, and war ensued, resulting in the defeat of 
Spain, the almost complete destruction of her navy, 
and the loss of her American and Asiatic colonies. 
For the history of Spain see Lafuente’s Historia 
General de Espafla (1850-67; new edition, 1888); 
Cavanille’s Historia de Espafla, (1861-65); Mon- 
tesa and Manrique’s Historia de la Legislaoion, 
&c., de Espafla (1861-64), and Historia Q^eral de 
Espafla (1890); Diercks’s Geschichte Spaniens von 
den frUhesten Zeiten bis auf die Gegenwart (1894- 
95); Burke’s History of Spain (1895); Hume’s 
Modem Spain (1899), and ]^toxy of Spanish 
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P^ple (1901). For the hietoiy of the Moorish do- 
mimon consult the works of Conde, Aschbach, and 
Do| 7 ; for the times of Ferdinand and Isabella and of 
Philip Il.y those of Presoott; and for the Peninsular 
war, those of Foy, Southey, Napier, Suchet, Ac. 

S^nisk Language , — ^The Spanish language belong 
fco the group known as the Komanoe or Bomanic 
languages. (See Bomanox Lanquaqxs.) Besides 
being the language of Spain it is the language of 
Mexico, and a great part of South America. The 
lengthened duration in Spain of Homan institutions, 
to which that country assimilated itself more com- 
pletely than any other nation of Europe; and the 
firmer establishment there of the church, which 
perpetuated the literary traditions of Rome — caused 
a closer approximation of the Spanish to the Latin 
than even the Italian. The conquest of the country 
by the Visigoths naturally exercised a powerful 
influence on the development of the language; and 
it has been estimated that one-tenth of the words 
in Spanish are of Teutonic origin. The prolonged 
ot^pation of the cotmtry by Sie Moors had like- 
wise an important influence on the constitution of 
the language, and gave it somewhat of an oriental 
tinge. There are a good many words of Arabic 
oii^ in Spanish. A number of different dia- 
lects developed themselves at an early date, but of 
these the Castilian took the lead, and came to be 
considered as the standard of Spanish, becoming the 
idiom of the court and the learned. Portuguese was 
at one time but a Spanish dialect, but it has suc- 
ceeded in gaining recognition as a separate lan- 
guage. The Castilian idiom originated in the moun- 
tains of the interior of Spain, and like that of the 
Doric moimtaineers among the Greeks was charac- 
terized by deep and open tones, which now distin- 
guish the Spanish from the Portuguese. The latter 
we may compare to the Ionic dialect in the Greek 
language. The Spanish language has twenty-seven 
letters or signs of as many cUstinct sounds, of which 
two, U and ii (pronounced like Hi in brilliant and ni 
in union) are peculiar to it All the letters are pro- 
nounced, except A, whatever their position may be. 
The vowels, unlike the English, remain invariable in 
sound; thus a always sounds like a in /or, o like o 
in gOf Ac. Some of the consonants have peculiar 
sounds, as which is always pronounced like the 
German cA, or cA in the S^t^ word loch; g has 
likewise the same sound when it precedes t or i; z 
invariably, and c before e and t, are pronounced like 
the English th; lastly, h is sometimes pronounced v, 
and vice vereaf the more correct sound being one 
intermediate between b and v. There are only the 
two genders for nouns — masculine and feminine; but 
the article has three forms — el^ la^ and A>; the last 
is employed before an adjective to give it the force 
of a noun. The plural is formed by adding « or 
e$ to the singular. There is properly no d(K:len- I 
lion, prepositions being used instead of inflections. 
The Spanish is unusuidly rich in augmentative and 
diminutive terminations, which have gradually be- 
come the regular and exclusive means of adding to j 
the original meaning of words the idea of greatness 
or smallness, admiration or contempt. The compa- 
rison of adjectives is effected by prefixing to the 
positive moif more, for the comparative, and the 
same with the definitive article for the superlative; 
though, unlike the kindred idioms of Italian and 
French, there is an absolute superlative in Spanish 
formed by affixing itimo to the positive. In the sub- 
junctive of the verb there are four more tenses than 
the kindred languages possess, namely, two simple 
tenses, the future a^ me second conditional; and 
two compound tenses, the future perfect and the 
eonditional perfect. The Spanish has only three 


ocmjugatiGns^ lmt» unlike the other Romance lan- 
guages, it has a doable set of auxiliai^ verbs, haber 
and tener, «er and ettar, and uses the reflexive form of 
the verb more extmisively than any other European 
language. As an instrument of soienoe and nhiloso- 
phy the Spanish is weak ; but for poetic produotions 
It is unrivalled, being at once harmonious, sonorous, 
and precise, a^und^ in imagerv and metaphor, 
and peculiarly fitted to express the dignified and 
the pathetic. — The best native grammars are those 
of the Spanish Academy, of Salva, and of Bello and 
Cuervo ; of foreign ones in English, those of Scheie 
de Vere, Prof. W. J. Knapp, 0. M. l^uer, and M. M. 
Ramsey. See also Diez, Grammatik der Roman- 
isohen Sprachen. Of dictionaries those of the 
Spanish Academy and of R. J. Dominguez (both 
for Spaniards), the Spanish and German by Tol- 
hausen, and the Spanish and English (pronoimc- 
ing) by Velazquez, are e^cially valuable. 

i^nieh Literature , — The national literature of 
Spain dates only from the twelfth century; but the 
literary life of Uie people is much older, as under the 
rule of the Romans Spain, which became a chief seat 
of Roman civilization, was also one of the centres of 
Latin literature. In Spain, as elsewhere, the first 
stage of literary development was in the province of 
poetry. The time when Spanish poet^ began to 
flourish coincides with the origin of the Italian epic, 
being just at the period when the Provengal poetiy 
expire^ in the middle of the fourteenth century. 
The age of the Proven 9 al poetry could not last long 
in Spain. The life of the Spaniard, filled with battle 
and toil, was too grave to allow him to be satisfied 
with poetry of so gay and often trifling a character. 
Only at the court of Aragon, and for a short time at 
that of the King of Castile, were there courts of love 
and wandering minstrels, llie more Castile extended 
its power from the centre of Spain the more did the 
Proven^ poetry retire from .^agon, Catalonia, and 
Valencia to France. Castilian poetry began with 
the ballad, passed over to the romance, and reached 
its highest point in the drama, and in each of these 
departments always remained of a decidedly romantic 
character. Spanish poetry differs from the Italian 
by a peculiar mixture of romantic fervour, frequently 
of an oriental kind, with deep gravity. The Moors 
may have added to this spirit, toides having intro- 
duced into Spanish fiction the fairy world of the 
East. Spanish poetry proceeds always with a solemn 
pace. Its plays of wit are heavy, and its fondness 
for allegory excessive. The perfection of the intrigue 
is one of the great merits of Spanish writers, and 
they have serv^ as models to the rest of Europe. A 
great peculiarity of Spanish versification is found in 
the redondillae, which became not only the standing 
metre of the ballad but also of the drama, and in the 
assonances, which the Spaniards carried to the high- 
est perfection. Redondillae^ in their later fomL are 
strophes of four lines in trochaic verses, mostly of 
four feet, and are peculiarly adapted for Spanish 
poetry. In the Spanish sonnets, prior to the connec- 
tion with Italy, they assumed the most popular 
character. The rhyme alone did not satisfy the 
writers, but the assonance was carried through whole 
lines. The song was the natural nowth of the war- 
like period of Spain, and served to commemorate 
martial exploits. No language has such a store of 
ballads as the Spanish; but they are, partioularly 
the earlier ones, little more than simple 
relations of chivalrous deeds. They may be pro- 
perly divided into the chivalrous (derived especiaUy 
from the fabulous history of Charlemagne, in which 
are mingled also tales of Moorish and Spanish heroes, 
as Don Gayferos, the Moorish Calaynos, Count 
Alarcon, Ac.) and the historical; of the latter kind 



282 


SPAIN. 


Ml endloM nomber originated dazing the etmggle 
with the Moon. After thoee which belong to tiie 
early timee of these conflicts, in the ninth and tenth 
centories, there arose the brilliant ballads relating 
to the Gid, the hero of the fint Castilian king, Fer- 
dinand. Their nature is fully exhibited to us in 
probably the earliest poem of length relating to this 
subject which has been preserved, £1 Poema de Cid 
— a story whose simplicity and poetic colouring are 
very striking. It is nothing more, and in this early 
childhood of Spanish poetry could be nothing more, 
than a long historical Spanish ballad, without any 
plot. It Mongs, according to all conjecture, to the 
twelfth century, and is much superior to the Poema 
de Alexandro Magno^ which is of nearly equal anti- 
quity, and to the rhymed prayers, legends, and rules 
of religious orders by the l^nedictine monk Gonzalo 
Berceo. In connection with these ballads should be 
read those which are taken from the history of the 
Moors, of which many are found in the Historia de 
los Vandos de los Zegris y Abencerrages, which is 
itself a sort of romantic chronicle of the Moorish 
heroes. There are also a number of Spanish ballads, 
founded on various |>opular stories. Little different 
from the ballad was the song; and perhaps the whole 
difference, especially in the thirteenth and fourteenth 
centuries, consisted in this, that the song was divided 
into couplets or small strophes. Subsequently the 
song became more lyrical; and then arose the can- 
cumes, properly so called (in twelve lines, similar to 
the madrigal and the epigram), the kindled species 
of vilZancicot (stanzas of seven lines), and the poetical 
|>araphraBes of known songs and ballads, in which 
the old songs were interwoven, line by line, with the 
words unchanged. Spain is distinguished above 
other countries for having united the greatest part 
of her ballads and songs in large collections, and thus 
preserved them to |)Osterity; and the only thing to 
be regretted is that the date and the author are not 
genei^ly given. Thus there is a great collection of 
ballads made in the sixteenth century, called Eo- 
mancero General (by Miguel de Madrigal, 1604, and 
Petro de Ilores, 1614), and an older one, Gancionero 
de Komances, &a (Antwerp, 1555). The songs are 
to be found in the Gancionero General of Fernando 
del Gastillo, which belongs to the commencement of 
the sixteenth century, and was preceded by a Gan- 
cionero de Poetas Antiguos, in the reign of John 11. 
Growned heads, as Alfonso X. in the thirteenth 
century, and the Gastilian prince Don Juan Manuel 
(who died in 1362), had tried their powers in verse 
and prose; and Manuel's work, the Goimt Lucanor, 
a collection of important rules for the lives of princes, 
remains a beautiful monument of Spanish refinement 
in the fourteenth centuiy. The knights themselves, 
and not, as in other lands, merely monks, had em- 
ployed themselves in writing chronicles; and the 
Spanish historical style has hence become more dig- 
nified and noble. The pursuits of active life and 
of literature have been so intimately connected in 
Spain that its greatest warriors have been also the 
most intellectually cultivated, and not unfrequently 
were distinguishea poets. Thus we find, in the fif- 
teenth century, at tne court of Jolm II., celebrated 
&8 a patron of poetry, the Marquis Henry de Villena^ 
who has left the oldest Spanish Art of Poetry, under 
the title of La Gaya Giencia (The Gay Science), and 
Erom^ his knowledge of natural philosophy almost 
acquired the reputation of a magician; and his yet 
more celebrated pupil Don Inigo Lopez de Mendoza, 
marquis of Santillana, author, among other works, 
of the Doctrinal de Privados (Manual of Favourites), 
in which the favourite of John IL, Don Alvaro de 
Luna, who was executed, relates his transgressions, 
tnd enjoins moral truths on the turbulent Gastilians. 


Santniana*s letter upon the oldest Spanish poetry b 
very oelebrated. Several others — ^for instance, Juan 
de Mena (the Spanish Ennius), who died in 1456, 
author of the aUegorio-historioal-didactio poem. Las 
Treoentas (Hie Three Hundred Stanzas), and Bod- 
riguez del Padron, who in his songs of love exchanged 
hu French idiom for the Gastilian — ^received distin- 
guished favours from the above-mentioned king. 
Attempts were now made in all branches of the art. 
During the reign of John II. and his oelebrated 
daughter Isabella the dramatic spirit first prevailed. 
Yet before the time of Juan de la Enzina, who 
about the end of the fifteenth century composed pas- 
toral dramas (also the author of the Disparates, wmch 
is in the ballad form), the M^uis de Villena 
encouraged the writing oi allegorical plays, and an 
unknown author produced the celebrated satirical 
pastoral dialogue Mingo Rebulgo. Then followed 
the dramatic romance of Gallistus and Melibcea, 
which was also called a tragi-oomedy. Some histo- 
rical and biographical works of importance appeared 
at the same time. The Ghronicles of the poet Perez 
de Guzman, and of the High-chancellor of Gastile, 
Pedro Lopez de Ayala, have been reprinted in 
modem times by the Academy of History at Madri<l 
The History of the Count Pedro Nino de Buelna, 
by Gutierre Diaz de Games; the History of Alvaro 
de Luna, by an unknown friend; and the Clar»)S 
Varones of Fernando de Pulgar, still preserve their 
reputation. 

The second period of Spanish literature be^s 
when the whole monarchy was permanently united 
under Ferdinand the Catholic. Spain and Italy 
were brought into connection, by the conquest of 
Naples, under the great captain {el gran capUan) 
Gonsalvo Fernandez de Cordova; the Inquisition, 
which, restraining the faith of the Spaniards, left 
freer room to its fancy, was established, and America 
discovered. Juan Boscan Almogaver (about the 
year 1526), nourished by Italian genius, gave Cas- 
tilian poetry a classic character, by judiciously 
incorporating in it the excellencies of his Italian 
models, especially Dante and Petrarch. He confined 
himself to sonnets and songs; but his friend Garci- 
laso de la Vega (died 1536) became the author of 
very popular pastoral poems, to which, in later times, 
the Portuguese Saa de Miranda and Montemayor 
gave a more elevated character; the latter, in his 
pastoral romance Diana. More imbued with the 
spirit of Horace and Aristotle was the distinguished 
statesman Diego Hurtado de Mendoza (died 1575) 
the dreaded minister of Charles V., in Italy, and 
author of the comic romance Lazarillo de Tonnes, 
a work of decided genius, who composed, upon the 
model of Sallust and Tacitus, his History of the 
Kebellion in Granada. He wrote various songs, 
poetical epistles, and satirical pieces. In odes, in 
the new style, Fernando de Herrera (died 1597) and 
Luis de Lwn (died 1591) met with much success. 
These two are considered the greatest lyric poets 
that Spain has ever produced. The ^try of the 
latter is chiefly religious, and deeply imbued with 
mysticism. The witty Castillejo was particularly 
inimical to this classic Italian school AM attempt! 
to imitate the romantic epic of the Italians in Span- 
ish literature failed; an^ in fact, even the latei 
attempts of the Spaniards in the epic have been 
unsuccessful, if we except the Araucana of Alonzo 
de Ercilla y Zufiiga (about 1556), which celebrates 
the conquest of a brave tribe of American Indians. 

But the fairest flower of the Spanish Parnassus now 
opened. We mean its drama. The history of this 
henceforth embraces nearly all the history of Spanish 
poetry. The Spanish dra^ does not recognize 
Grecian distinotion of comedy and tragedy, but its 
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pe^iar dividona are the wmMoM divinoi and com- 
ediat humanoi. The former have been divided ainoe 
Lom de Vega into hiatoriea of the lives of the aainta 
{oioM de 9arUot)\ and autos eacramentaleif plays 
which were performed upon Corpus Chriati days, and 
had for their object the commemoration of the sacra- 
ment. The eimediae humanoi consist of three 
classes: — 1, The heroic, more properly historical in 
their nature; 2, pieces of the cloak and the sword 
(comediat de capa y espcuia), drawn from high life, 
and full of the moat complicated intrigue; 3, the 
contedioi de jujuron^ in wmch vain adventurers or 
ladies play the chief parts. 

In the first half of the sixteenth century, which 
tegins the third period or the golden age of Spanish 
literature, after a learned party had attempted, 
without success, to imitate the Grecian and Homan 
drama, Torres Naharro appeared, and laid the foun- 
dation of Spanish comedy; and Lope de Hueda, 
called by Cervantes the greats followed with pieces 
in prose. From rude beginnings, among which we 
must not omit the two tragedies on the history of 
Ines de Castro, by the Dominican Bermudez, the 
drama unfolded itself, until the time of Cervantes, 
the rival of Lope de Vega. Lope de Vega (born 
1562) held the highest rank lief ore the appearance 
of Calderon. In all the above-mentioned kinds of 
Spanish comedy ho obtained unbounded applause; and 
his fertility is astounding. He possessed an inex- 
haustible power of inventing complicated intrigues, 
but wanted the highest kind of refinement A crowd 
of imitators surrounded him (among whom we may 
mention Mira de Mescua); but the drama was car- 
ried to its highest perfection by the immortal Pedro 
Calderon de la Barca, who was born in 1660. He 
was the friend and poet of Philip IV., who had a 
great fondness for the stage, and himself wrote for 
it. (See Caldebon.) His example also allured a 
swarm of feeble imitators; but Solis, Moreto, Molina, 
Koxas de Castro, and others, shoudd be mentioned 
with respect 

In one of the finest departments of works of fic- 
tion — the romance — Spain has accomplished much. 
The romance of chivsdry early received a peculiar 
character in the Amadis (probably by Vasco Lobeira, 
in the fourteenth century), and flourished for a long 
time. Its principal productions we may best learn 
from the judgment passed on them by the curate 
and barber in Don Quixote. Diego de Mendoza, in 
his Lazarillo de Tonnes, furnished the model of the 
romances of low life {del gusto pu aresco) which after- 
wards became so numerous, and of which Don Guz- 
man de Alfarache, by Mattheo Aleman (1599), is one 
of the most distinguished. A flood of other tales 
appeared al)out the same time, among which must 
be mentioned those of Timoneda and Perez de Mont- 
alvan. But the immortal Miguel de Cervantes 
Saavedra (bom in 1547), in his Don Quixote, sur- 
passes all his predecessors and followers. In this 
Spanish prose found its perfection; flmd the work 
makes an epoch in the histoiy of romance— a circum- 
stance which would not have been so much over- 
looked had it not been customai^ to consider the 
knight of La Mancha only as a subject of jest, and to 
put out of sight the fact that the work affords the 
most vivid picture of human life. With the addition 
of the other works of Cervantes the circle of poetic 
creation in Spain may be said to be completed. With 
the decline of the state Spanish literature likewise 
dedin^. The brothers Argensola^ with the title of 
the Spanish Horaces, many writers of epic, pastoral 
and lyric poetry, of moderate merit, Espinel, Morales, 
the Figueroas, ^usa, Virues, Montalvan, rise a little 
above the general level The usual appearances of 
X dedining poetry and literature are ob^rved here. 


The ingenlotu but affected Louis de Oongora de 
Argote (after 1600) soon carried a bombamo and 
strained mode cl writing to a great height, and found 
many followers both m poetry and prose. Spain 
had likewise at this time, as Italy at an earlier 
period, her Marinists, or ooncettists, who hugely 
indulged in metaphors and puns, and a peculiar class 
called cultwriitiy who veilM their want of genius 
in turgidity and affectation. The cultivation of the 
prose style during this period was not neglected, 
particularly in works relating to the history of the 
nation. The learned theologian Perez de Oli via, who 
died in 1533, much improved didactic prose, and his 
scholar and nephew, Ambrosio de Morales, the histori- 
ographer of Philip II., followed in his footsteiis. Diego 
de Mendoza wrote, as we have already mention^ 
a History of the War in Grenada and Geronymo 
Zurita Anales de la Corona de Aragon. Antonio 
de Solis wrote in the seventeenth century an excel- 
lent work on the conquest of Mexico; vet the Jesuit 
Mariana deserves perhaps to be called the most 
industrious Spanish historian. Lorenzo and Bal- 
thasar Gracian, the latter of whom, by his Arte de 
Ingenio, had an important influence on the Spanish 
literature of the seventeenth century, contributed to 
the introduction of Gongora's defects into the prose 
style. In this, no less than in the other ])eriod8 of 
Spanish literature, no works of importance are to 
be found in pliilosophy or theology. 

The fourth j^rtud-^ which l)egin8 with the accession 
of the Bourbon family in 1701, embraces the collapse 
of the old national literature, the intrusion of foreira 
elements, and the attempts made to restore the 
native element, and fuse it with the best elements of 
modem Euro()ean civilization. 

Foremost among those who introduced the French 
element into Spanish literature was Ignacio de 
Luzon, who in his Poetica (1737, folio) applied the 
rules of French criticism to native literature, and in 
his own poems tried to substitute brilliancy for 
genuine poetry. Against the tendency thus inaugu- 
rated arose a reactionary movement which had in 
Garcia de la Huerta one of its best exponents, theo- 
retical as well as practical. A middle course was 
pursued by the school of Salamanca, which, avoiding 
the excesses, sought to combine the merits of both 
parties. The chief of this school of moderate re- 
formers was Melindez Valdes, a veritable jjoet, 
whose ])roductionB could rouse the enthusiasm of 
the nation. Iglesias, Norofia, Quintana, Cienfuegos, 
Ariaza and Gallego, followed in addition to French, 
English, and Italian models, at the same time that 
they preserved a Spanish colouring and Spanish 
ideas. The liberation of the country from French 
domination in 1812 Lad the effect of giving to its 
literature a more independent and more national 
character, as is manifest in the ()oetical works of 
Xerica, Lista, Martinez de la Hosa, Jose Joaquin 
de Mora, Angel de Saavedra and Breton de los 
Herreros. The number of recent poets is very oon- 
siderable, and among the most celebrated of them 
appear the names of Tapia, Maury, Juan Bautista 
Alonso (Poesias, Madrid, 1834), Jacinto de Quiroga 
(Foesias, 1834), B. de Campoamor (Poesias, 1840), 
Espronceda, Serafin Calderon, Zorrilla, Hartzenbusch, 
Santos Lopez Pelegrin, the satirist Villergas, and 
Gertrudis Gomez de Avellaneda. The attempts to 
cultivate the epic muse have been even less suc- 
cessful than in former periods; but the department 
of romance boasts a few names of some prominence, 
the chief being that of Saavedra. In dramatic 
poetry Leandro Fernandez Moratin, a chief exponent 
of the French classic school, secui^ for himself a 
prmanent place on the stage, and exercised no smaD 
influence on the dramatic art. The subsequent pve- 
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domlnanee of the romantio lohool in Pnmoe had a 
marked effect on the Spanieh drama» though it was 
opposed by some of the leading writers, as Breton, 
Saavedra, Hartzenbusch, Trueba and others. In 
history Ulloa, Muiios, Capmany, Ferreras, Quintana, 
Navarrete, Clemencin, Torreno, and Muflos Mal- 
donado have in modem times distinguished them- 
sdves as historians. Among the best political orators 
appear the names of Jovellanos, who also wrote 
on legislation and political economy, Arguelles, 
MinaHo Marina, Larra, Donoso Cortes, Martinez de 
la Boss, and others; while the best works of fiction 
are from the pens of Humara y Salamanaca, Esco- 
sura, M. de la Kosa, Espronceda, Larra^ Villalta, 
Serafin Calderon, Ger^dis de Avellaneda, and Fer- 
nan Caballero (Cecilia Bohl von Faber), whose novels 
have acquired a European reputation. In the latter 
department of literature the novels of France and 
England have exercised a considerable influence. In 
^^eral Spanish literature is rapidly advancing in 
importance, and promises to occupy a prominent 
place in the literature of Europe. 

In the department of science generally, and par- 
ticularly in theology and philosophy, comparatively 
few names have acquired a more than local reputa- 
tion. The first great philosopher of Spain, Jaime 
Lucio Balmes (died 1849), belongs to the present 
century. In political economy Jovellanos, Cabarrus, 
Canga- Arguelles, and Florez have earned a European 
reputation. In philology no works of surpassing 
merit have appeared. Among the most celebrated 
philologers of modem Spain are the orientalists Casiri 
and Gayangos. Among the most noteworthy scien- 
tific publications of the present century are the 
Endclopedia Espafiola del siglo XIX., and the Biblio- 
teca universal de instruccion. The great work on 
Spanish literature is that of George Ticknor (Boston, 
1849-54; third edition, 1864), wMch has been trans- 
lated into Spanish and German. See also Bouterwek 
and Sismondi’s works on the same subject, which 
have been translated both into Spanish and English. 
Another valuable work is the Studien zur Geschichte 
der Spanischen und Portugiesischen Nationallitera- 
tur, by F. Wolf (Berlin, 1869). The (unfinished) 
work of Amador de los Bios, entitled Historia Critica 
de ^ Literatura Espafiola, takes high rank among 
native works, as does also Pelayo’s Historia de las 
Ideas Est^ticas in Espaila (1884-86, 3 vols.). An 
important undertaking was begun in 1846 and carried 
on under the auspices of the government. This was 
the Biblioteca de Autores Espailoles, completed in 
1880 in 70 volumes, and comprising the works of all 
the great writers of Spain. 

Spanish Architecture, Painting, dec , — In spite of 
the adverse circumstances which the Spanish nation 
has had all along to contend with, the cultivation of 
the fine arts has never been entirely neglected. On 
the contrary, not a few of her monuments of art 
contrast favourably with those of any other civilized 
nation. In architecture the edifices of the Boman 
period for a long time served as models to the Span- 
iards, and there yet exist many erections throughout 
Spain to prove this. Of the immense edifices of the 
Visigoths nothing remains, while on all sides proofs 
are to be met with of the architectural grandeur of 
the Moorish period (711-1492). Among the extant 
monuments is the magnificent palace of the Moorish 
kings at Granad^ the celebrated Alhambra. The 
int^or of this immense building was of almost 
unexampled ma^ficenoe. It was in the purely 
oriental style, with its colonnaded walks, gardens 
with sparkling fountains, baths, splendid saloons, 
above which hung the rich roof, gilded and starred 
like a heaven. "The architecture of the Arabs,* 
says Owen Jones, * is essentially religious^ and the 


offspring of the Eonm, as Gothic architeoture is of 
the Bime.* The Bomanesque architecture, whidi 
insensibly extended southwards with the Christian 
kingdoms, offers few edifices of any importance. An 
example of this style is seen in the cathedral of 
Tarragona. On the other hand Spain is partiou- 
larly rich in Gothic structures, which mostly date 
from the latter part of the fourteenth century. 
One of the oldest and grandest of these is the 
cathedral of Toledo, begun in 1227 ; while the 
cathedrals of Barcelona and Seville date from the 
end of the period. The decline of Spanish architec- 
ture dates from the sixteenth century, when Italian 
models were followed. Among the more distin- 
guished of later architects may be mentioned Juan 
de Toledo and Juan de Herrera, who designed the 
Escurial; Filippo Ivara (1686-1736), and more 
recently Mariano Lopez A^ado, Custodio Teodoro 
Moreno, Inclan Valdes, and Aniiibal Alvarez. In 
sculpture Spain is particularly poor, and not till the 
present century do we meet with any sculptors of 
note. Jose Alvarez, Antonio Sola, Medina, Pon- 
zano, Francisco Perez del Valle, and Fr. Ellas are 
among the more illustrious sculptors. In painting, 
though a few names are met with earlier than the 
sixteenth century, it is only then that anything like 
a native school appears. The school which had most 
influence on Spanish painting was the Venetian, 
more particularly as represented by Titian; and the 
two famous schools of the seventeenth century, those 
of Madrid and Seville, exhibit this influence in a 
marked degree. To the school of Seville belong 
Francisco Pacheco (bom in 1671); Juan de la Boelas 
(bom in 1658); the two Herreras; the three Castillos, 
of whom the most celebrated was Juan, the master 
of Murillo; Francisco Zurbaran (1598-1662), who 
first fixed the style of this school; Velasquez, who, 
later, as the court painter, exercised a powerful 
influence on the Madrid school; Alonso Cano (1610- 
67); Pedro de Moya (1610-66), a pupil of Van Dyck; 
and the greatest of all, Murillo, after whose death 
in 1682 the Seville school lost all its importance. 
The school of Madrid produced Luis Tristan (bom 
in 1686); the two Carduchos, who were Florentines 
by birth; Juan de Paraja and Mazo Martinez, pupils 
of Velasquez; Antonio Pereda (1690-1669), who in 
his colouring excelled Murillo himself; Juan Careno 
de Miranda (bom in 1614); Fr. Bizi; Juan Antonio 
Escalante (1630-70); Claudio, Coello, &c. The 
common character of these two schools is an intelli- 
gent naturalism, sometimes reaching a very exalted 
degree of beauty, which is aided by bold design and 
composition, free from either caprice or arbitrariness, 
and a colouring somewhat too sombre in the shadows, 
but remarkable for its lustre and transparency, while 
its great softness places it in a middle position be- 
tween the colouring of the Venetian school and that 
of the Neapolitan school. Painting took another 
direction in the school of Valencia, which experienced 
still more strongly the influence of Italy. The most 
celebrated masters of this school were Francisco 
Bibalta (1661-1628) and his pupils Pedro Orvente 
(bom in 1660) and Jose Bibera, called Spagnoletto 
(1688-1666), who afterwards became the <mief of the 
school of Naples. Spanish painting after this rapidly 
sunk to decay, but has experienced a partial revival 
through the not very healthy influence oi the classidsm 
of the French school Among the more prominent of 
recent artists may be mentioned Vicente Lopez y 
Portana; Jose and Frederioo Madrazo y Agudo; Juan 
Antonio and Carlos Luis Bibera; Esquirel, a portrait 
and historical painter; Genaro Perez Vilamil, a re- 
markable landrape- painter (died in 1864); Pedro 
Kuntz, who excels In perspective ; Ac. The Exposi- 
tion tu^verselle of 1867 contained a number of impor- 
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taut worki Spanish painters of ffood promise. 
Bat the one Spanish artist who in modsm tmes has 
attained a world-wide reputation was Fortuny (bom 
1839. died 1874), a brilliimt and original painter. 

SPALATKO, or Spaulto, a seaport of Austria, 
in Dalmatia, beautifully situated on a bay of the 
Adriatic, 100 miles south-east of Zara. It is an 
ancient place, which rose to magnificence under the 
Bomans, and was long in the possession of the 
Venetians. The most remarkable edifice is a vast 
I»l^» built by the Emperor Diocletian after his 
abdication, and still in tolerable preservation. The 
whole town was at one time confined within the 
precincts of the palace, and most of the buildings 
oonnected with it have been converted into private 
houses or public edifices. Among the latter are the 
cathedral, formerly the Temple of Jupiter, and its 
baptistery, formerly the Temple of Esculapius. The 
manufactures are chiefly tallow and wax candles, 
rosoglio, and brandy. The trade, which has the 
advantage of an excellent harbour, is large, and is 
carried on chiefly with Turkey, to which it sends 
smoked and salt provisions, oil, wine, leather, silk, 
and woollen stuffs. Pop. (1890), 22,716. 

SPALDING, a market-town in the county of 
Lincoln, England, situated in a fine agricultural dis- 
trict, on the left bank of the Welland, 84 miles &.b.e. 
of Lincoln, has an old and spacious church, with 
a fine tower and spire; two other new churches, a 
Free Church of England, and several places of 
worship for Dissenters; a free grammar-school, of 
which the learned Dr. Bentley was for a time head- 
master; a Blue-coat school, and a set of alms-houses; 
a com exchange, sessions-house, gentleman’s club, 
Christian association, mechanics’ institute, jail, and 
spacious market-place; also a cemetery and water- 
works. The river has been made navigable to the 
town for vessels of from 60 to 70 tons burden. A 
moderate trade is carried on with London, Hull, 
Lynn, and other places. A large business is done 
in wool, com, coal, and timber. The Great Northern 
Railway passes near the town. Fop. (1901), 9385. 

SPALLANZANI, Lazarus, an eminent natur- 
alist, was bom at Scandiano, in Italy, in 1729, and 
studied at Reggio and afterwards at Bologna, under 
Laura Bassi, the celebrated female professor of 
physios in t^t place. In 1754 he was appointed 
teacher of logic, metaphysics, and Greek at Reggio. 
In 1760 he accepted a professorship at Modena, 
refusing, for family reasons, several more advan- 
tageous offers elsewhere. On the reconstruction of 
the University of Pavia, in 1768, he was appointed 
to the chair of natural histoiy there, and thenceforth 
devoted himself to experimental researches, which 
he pursued for many years with assiduity, and pub- 
lished in Italian various works on physiology, which 
made his name known through Europe. Among 
the subjects which chiefly engaged his attention were 
the phenomena of generation, the functions of res- 
siration, digestion, and the circulation of the blood. 
In opposition to the opinion of Buffon, which was 
idopt^ by Needham, he proved that the Infusoria 
are reidly endowed with animal life, and not merely 
organic molecules. In 1779 he travelled througn 
the Swiss cantons; in 1785 he made a voyage to 
Constantinople, Corfu, and Cerigo; and in 1788 jour- 
neyed through the Two Sicilies and part of the 
Apennines, to collect volcanic products for the 
museum at Paria. This celebrate naturalist died 
of apoplexy in 1799. Among the numerous writings 
of Spallanzani are Experiments on Animal Repro- 
duction; on InfuBory Animalcules; on the Pheno- 
mena of Circulation; on Animal and Vegetable 
Physics; ffVavels in the Two Sicilies; on the Trans- 
piratto of Phmta. A complete catalogue of bis 


works, many of which have been translated Into 
Englis^ will be found at the end of his life in 
voL vii. of the Biographie MAiicale. 

SPANDAU, a town in Prussia, in the province 
of Brandenburg, 12 miles north of Potsdam, at the 
confluence of the Spree and HaveL It is a fortress 
of the first rank and forms an important portion 
of the defences of Berlin. It has a strong citadel 
situated on an island of the Havel, with a tower in 
which is kept the imperial war treasure of Germany, 
amounting to £6,000,000 sterling. It has govern- 
ment manufactures of artillery and small-arms, gun- 
powder, &C., employing some 4000 workers; also 
Dreweries and distilleries, ship-yards and some ship- 
ping, and general trade. Spandau is a very old 
town. It received municipal privileges in 1282. Its 
fortifications were erected by Count Rochus von 
Lynar between 1577 and 1588. On the 6th of May, 
1631, the elector George William surrendered it to 
the Swedes, who occupied it till 1 685. On the 25th 
of October, 1806, it opened its gates to the French, 
who remained in possession of it till the 26th of 
April, 1813. Pop. in 189.5, 55,841; in 1900, 66,014. 

SPANDREL, or Spandril, in architecture, an 
irregular space on a wall bounded by the outer curve 
of an arch, and two lines meeting at right angles, 
the one drawn perpendicularly from the springing 
of the arch, and the other horizontally from the 
apex, or by ^e outer curves of two contiguous arches 
and a horizontal line above them, or by similar 
curves of contiguous arches and the line of a larger 
arch inclosing &e other two. 

SPANGLES, metal ornaments, used chiefly for 
theatrical dresses, and consisting for the most part 
of thin circular pieces of gilt or silvered tin, ^th 
holes through them, enabling them to be sewed on 
doth. 

SPANIEL, the name given to various races of 
dogs, which are generally divided into the two groups 
of Sporting and Toy Spaniels. The Field or Ck>m- 
mon Spaniel is the type of the group, and two breeds 
of this variety, respectively named the * Springer’ 
and * Cocker’ breed, are distinguished. The latter 
derives its name chiefly from being used in woodcock 
shooting. The former is a heavier dog, and is used 
for beating game in thick coverts. From the Cockers 
the Blenheim and King Charles spaniels are de- 
rived. The spaniel has the hair very long in some 
parts; it is generally white, with large brown, liver- 
coloured, or black spots, of irregular shape and size; 
the nose is sometimes deft; the ears are very long 
I and pendulous, and covered with long hair. Thu 
I race came originally from Spain, whence its name. 

I The Setter is sometimes called the English SpanieL 
It corresponds in every point with the true spaniel, 

I but is trained more particularly for field sports. The 
I tail presents a marked feature in these dogs, in that 
it is feathery in shape, and is waved from side to 
side when the dog runs. A famous breed of Springer 
Spaniels is a black Sussex breed, and the * Clumber ’ 
breed is also well known. The latter includes heavily < 
built dogs, which may attain a weight of from 80 to 
40 lbs. llie Cocker is much smaller than the Fidd 
SpanieL The best-known breeds of the latter form 
are the English, Welsh, and Devonshire varieties. 
The smaller or King Charles spaniel is a small variety 
of the spaniel, used as a lap-dog. It is sometimes 
found entirely black, and receives its name from the 
liking of Charles II. for this variety. 

The Water Spaniels are dogs of moderate size, and 
average about 22 inches in height at the shoulders, 
and ears are very long and pendulous. The 
Blenheim breed of spaniels is of smaller size than 
the King Charles variety, and is bred merely as a 
pet Hu hair of the Blenheim Spaniel is long and 
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silky, and does not curl; the ears are long, and pro- 
vide with the same silky hair; the legs are covered 
with this hair to the toes; and the tail possesses a 
broad hairy fringe. The Maltese Dog and the Lion 
Dog are generally included among the Spaniels. 
The first is 8Ui)po8ed to have sprung from the inter- 
course of the Little Sjianiel with the smaller Water- 
dog. It has the hair, all over the body, very long 
and silky, and generally pure white. The other has 
long silky hair about the head, neck, shoulders, and 
extremity of the tail, but on the other part short, 
gi ving the little animal a leonine appearance. It is 
probably bred between the Little Spaniel and one 
of the naked varieties. 

SPANISH FLY. See Cantu arides. 

SPANISH MAIN, the Atlantic Ocean and coast 
along the north part of South America, from the 
Leeward Islands to the Isthmus of Darien. 

SPANISH SUCCESSION, War ok the, a war 
which broke out in 1701 on the death of Charles 11. 
of Spain, and was terminated by the peace of Utrecht 
in 1713. See Succession Wars. 

SPANISH TOWN, or Santiago de la Vega, 
a town in Jamaica, on the south side of the island, 
about 12 miles north-west of Kingston. It was 
formerly the seat of government, but since 1872 
Kingston has held that position. It is ill built and 
unhealthy. Pop. (1891), 5689. 

SPARK, Electric, a clischarge of electricity which 
is accompanied with light and violence. If the knuckle 
is presented to the conductor of an electric machine 
in working order, a spark will jjass between the con- 
luctorand the knuckle, producing a sharp crack, and 
iensibly stinging the finger. If the machine is a 
arge one an electric shock will be felt. A numljer 
)f important phenomena may be described and ex- 
plained under the heading of electric spark. When 
iwo portions of matter differ in their electrical con- 
litions — that is, when one portion is at a higher 
potential than the other — then a certain amount of 
vork may be done by their coming to the same poten- 
;ial; and when this work is performed on a small 
nass of matter that matter is very intensely heated, 
ind gives out light and sound. Short sparks are 
itraight, the path is direct from the one electrified 
xpdy to the other; but, as may be seen from fig. 1, 
;nd as is sometimes seen in lightning, where the 
listance is considerable compared with the quan- 
ity of electricity involved, the path is branched and 
igzag, owing to conducting particles of dust, which 
ct os stepping-stones, in the c^ise of the artificial spark, 
nd to intermediate masses of cloud or aqueous vapour 
ti the case of lightning. Nearly all the experiments 
;hich may be performed with electrical machines are 
xperiments with the electric spark; and many fan- 
iful pieces of apparatus have been constructed, such 
s the sparkling pane, &c., by which the spark is 
lulti plied to produce beautiful or curious effects. 

When a spark is passed through dry gunjpowder 
he air is intensely heated and the gunpowder is scat- 
ared, because the expansion of the air is too sudden 
) allow of the heat affecting the gunpowder; but if 
lie spark is passed through a damp string laid across 
be gunjxiwder an explosion of the gunpowder occurs. 
Linnersley’s thermometer (fig. 2) is designed to 
bow the violence and heat produced by the sjiark 
1 air. The small tube of the instrument is ojien at 
be top, and communicates below with the larger 
iibe, which is close; a spark from a Leyden- jar 
1 made to pass between the two knobs, which may 
e seen inside the large tube, and the violence of 
» action drives the water, seen occupying the 
)wer part of the tubes, up the small tube to a 
onsiderable height (several yards, if the spark is 
ery strong). Wheatstone employed the revolving 


mirror to measure the duration of the spark. It is 
to be understood that the duration of the spark de- 
pends on the circumstances. The arc electric light is 
produced by a series of sparks between two chturcoal 


Fig. 1. 



points. The colour of the spark depends on the 
matter through and by which the discharge takes 
place. When sparks are taken between two metallic 
points a short distance apart, the colour is nearly 
altogether due to the meW of which the points are 
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composed, but when the distance is considerable the 
colour in the interval between the points is due to 
the air or medium through which the sparks pass. 
It is found on passing sparks 
through a gas that, as the gas 
is rarefied, sparks pass more 
freely till a certain limit is 
reached, when sparks will not 
pass, so that a vacuum is 
absolutely non - conducting. 

Some beautiful apparatus are 
now sold under the name of 
Geissler’s tubes, which illus- 
trate the passage of the spark 
through rarefied gases. With 
Qeissler’s tubes a Ruhm - 
korff ’a coil is usually cm - 
ployed to give the sparks. 

The glowing gas appears 
stratified at right angles to 
the direction of the spark, 
and gives the idea of nodes 
and ventnil segments, as if 
pulsations were conveyed by the gas. The series of 
sparks through a tube of rarefied gas is seen to be 
affected by a magnet as a current free to move is 
affected by a inagnet; and when sparks are passed 
through an exhausted oval glass shell having a mag- 
net up its centre, the lines along which the currents 
run will be seen to revolve round the magnet. 

SPARROW {Pa»»er)^ the name given to several 
Insessorial Birds belonging respectively to the Coni- 
rostral and Dentirostral groups of that order. The 
familiar Sparrow (Pasxer dorneaticus) thus l)elongs to 
the Conirostral sub-family of the Fringillinai or True 
Finches; whilst the Tree Sparrow {P. montanm) and 
the White-throated Sparrow of Americja {ZoiwtHchia 
nlhicoUU) are also included in that sub-family. The 
Hedge-sparrow or Hedge-warbler {Accentor modu- 
lar is), on the other hand, Ijelongs to the Dentirostres, 
and is allied to the Redbreast and other Warblers 
(Sylviadte). (See Hedge- Warblku.) The name 
Java Sparrow is given to the Rice-bird or Oryzornis 
oryzirora, also belonging to the Fringillidce or Finch 
family, and described in the article Rice-Bird. The 
genus Passer, to which our familiar sparrows belong, 
is distinguished by the bill being broad at its base, 
and slightly scooped at its tip. The nostrils are 
j)artly concealed by the feathers, and the wings have 
their second and third quills longest. The tail is of 
moderate size. The Common S[)arrow has the ttq) 
of the heiul coloured of a slaty-gray; the throat is 
black, and the latter colour passes over the eyes from 
the base of the head. The upper j)arts generally are 
brown, marked with black, each feather exhibiting 
a black centre. The smaller wing-coverts may | 
marked with white, the breiust is grayish-brown, and 
the under parts a dirty white, inclining to brown. 
Sometimes black, pied, brown, or even white varie- 
ties are seen. The average length of this species 
is 6 inches. In habits no birds are more active or 
fearless than the Common Spanows. They mingle 
freely with man, and closely attend the busiest haunts 
of ti^e for the puri>oae of picking up food. They 
are alike denizens of the country and the town — 
the coloration of the town sparrows being generally 
of a dingier hue than that of their country neigh- 
lx)urs. The food consists of insects and grain, and 
these birds are highly useful to agriculturists in their 
raids on destructive insect larvae. The nest is rudely 
constructed of hay, straw, leaves, &c., and is usually 
found in old walks in house-crevices, and more rarely 
in trees. The eggs number five or six, and are col- 
oured of a dull white, marked with browm. These 
birds are very prolific, and may bring up several 


broods in one year. The Tree Sparrow is known by 
its chestnut-coloured head, by the cheeks possessing 
a black patch of triangular ^pe, and by the belly 
being of a brownish-white colour. This latter species 
is by no means so familiar or common as the pre- 
ceding. The nest is generally built in trees, the 
eggs numbering four, five, or six, and l>eing of a 
dull white colour, spotted with brown. The neck 
may be encircled with a white streak, and the lower 
wing-coverts are black. The average length is from 
4^ to .5^ inches. The White-throated American 
Sparrow possesses its upper surface vtiriously coloured 
with black, ashy-brown, and dark-brown colours — 
the chin, breiust, and under parts being pure W'hite. 
The head exhibits black and white stripes, and the 
space between the eye and nostril is orange-yellow. 
The female possesses a lighter breast than the male. 
The bill is of slaty colour, and the legs are of a 
flesh-coloured hue. This binl attains an averai^^e 
length of 0.^ inches. It ajipears to be migratory in 
habits, and to pass from the north to the south of 
the New World on the apjiroach of winter. It is 
found in most of the Southern States of North 
America, and is tlie largest and handsomest of the 
American Sparrows. 

SPARROW-HAWK {A ccipiter nisus),a siiecies of 
Raptorial Birds forming the tyjie of the sub-family 
Accijhtrime, and one of the most common of Britiim 
Hawks. The sub-family is distinguished by the 
short, strongly -arched bill, by the long wings and 
tail, and by the elongated tarsi covered with large 
scales or scutfc in front. The genus is well 

represented in every part of the world. Tlie Sparrow- 
hawk itself attains an average length of 12 inches, 
the females being a little larger than the males. The 
male is cedoured dark brown on the top of the head, 
and on the up])er aspect of the body and wings. In 
old liirds the brown tint assumes a grayish Ime. The 
under parts are of a reddish-brown colour, marked 
with narrow bands of darker tint. The legs and 
claws and cere are yellowish ; the bill lieing of a 
slaty-blue colour. The fenuile bird is of a duller 
brown hue on tbe back and head, and her plumage 
is diversified by numerous while spots. The tail and 
primary wing-quills are of light- brown hue covered 
with cross-bars of black; and the same markings are 
seen on the under surface, which itself is gray. The 
nest is built generally in some high situation. The 
eggs number three or four, and are coloured grayish 
w'hite, tinged wdth blue, and marked with dark-brown 
in an irregular manner. Very frequently the Spar- 
row-hawk takes possession of the deserted nest of a 
crow or some other bird. In habits these bii-ds are 
bold and active. Not unfreijuently the Sparrow- 
hawk may lie seen to attack other and larger birds 
of prey, its courage extending even to a reckless 
degree, whilst it is also shy and wary. Occasion- 
ally these birds would appear to exhibit a marked 
degree of terror, and seem terrified at their surround- 
ings; this lieing sjiecially marked in those Sparrow- 
hawks which have lieen attempteil to be trained to 
falconry. In some cases the Ixildness of this bird 
leads it into danger, as it may be literally ‘mobbed * 
by hosts of smaller birds — such as swallows, &c., 
and be peckefl to death; although even when thus 
surrounded a Sparrow-hawk has been seen to seize a 
victim from among the crowd and Ijear it away in 
triumph. The name American Sparrow-hawk is 
given to a Viird of the genus Falco (Falco sparverius)^ 
found in the New World. 

SPARTA, or Lackd.«mon (now Sparti), a cele- 
brated city of ancient Greece, the capital of Laconia 
and of the Spartan state, lay on the west bank of 
the river Eurotas, and embraced a circuit of 48 stadia 
or 6 miles. Sparta was irregularly built, and from 
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thif droimiiUnoe h Is lapposed to have ^ Its name, 
dgnifying * scattered.* It consisted of five separate 
quarters, which were not protected by any general 
system of fortifications till the time of Nabis, in the 
beginning of the second century B.O., and were not 
oompletely surrounded by walls till the time of the 
Romans. It was the boast of Sparta that her men 
were her walls. Among other remarkable objects 
enumerated by Pausanias are the following: the 
market-place (agora), containing the public buildings, 
in which the council of the elders (Oerousia) and &e 
Bphori held their meetings, and the principal orna- 
ment of which was the Persice, a celebrate colon- 
nade, built from the spoils taken from the Persians; 
its roof was supported by statues of Persians; the 
theatre (near the market-place), the remains of 
which constitute the principal ruins of Sparta; the 
ehorui, or place in which the ephebi executed their 
dances, adorned with statues of Apollo, Artemis, and 
Leto; the Leschai, or halls in which the popular 
assemblies were held, and of which there were two — 
the Lesche of the Orotanes, near the tombs of the 
Agides, and the Lesche Poecile; the Temple of Athean 
Poliouchos or Ohalkioikos, as the goddess was com- 
monly called, from the bronze ornaments of her 
temple, on a steep hill, to which the Spartans gave 
the name of the Acropolis; &c. Sparta was the name 
of the city during the period of its historical cele- 
brity. Lacedaemon is found in Homer as the name 
both of the city and the territory, but it afterwards 
dropped out of use, and does not appear to have been 
revived till several centuries after Christ. 

Laconia, the district in which Sparta was situated, 
was the south-eastern division of the Peloponnesus, 
boimded on the west by Messenia, from which it was 
separated by the chain of Taygetus (now Pentedak- 
tylon, * five fingers ’), on the north by Arcadia and 
Argolis and on the east and south by the sea. The 
Eurotas (Yasilopotamo, ^kingof rivers’) here empties 
into the Gulf of Laconia^ the western shore of which 
terminates in Cape Tsenarus (Matapan), and the 
eastern in Cape Malea (St. Angelo). Ibese two 
ciq>ee form the extremities of two mountain chains 
running nearly parallel to one another from north to 
south, and inclosing between them the valley of the 
river above mentioned. One of these ranges is the 
chain already named, and the other was call^ Pamon 
(now Malevos). In the Taygetus range the highest 
peaks are about 7900 feet high, in that of Pamon the 
highest (in the north-east) are about 6300. The 
vi^ey between is pretty largely intersected by spurs 
from the two ranges, so that the level parts are few 
and small The principal towns in Laconia besides 
Sparta were Amyclae and Pharis, both situated like 
Sparta on the west bank of the Eurotas, a little 
lower down. 

According to fable, Lacedaemon, son of Zeus, and 
)f the nymph Taygeta, married Sparta, daughter of 
Burotas, king of the Leleges, succeeded his father-in- 
aw on the throne, and gave the country his own 
lame, calling the city by that of his wife. Among 
selebrated early kings was Tjmdareus or TyndareOs, 
vith whose sons Castor and Pollux the male line 
)f Lacedaemon became extinct. Menelaus, between 
vhom and Lacedaemon five kings had reigned, mar- 
led Helen, the daughter of Tyndareus, and thus ac- 
|uired the throne. Orestes, son of Agamemnon, who 
lad married Hermione, the daughter of Menelaus^ 
mited Argos and Mycenae with Lacedaemon. In 
he reign of his son and successor Tisamenes, it was 
onquered by the Heraclidae about 1080, who estab- 
Ish^ a dya^y or double dynasty of two kings in 
Iparta. For as neither the mother nor the Delphic 
trade could decide which of the twin sons of Aristo- 
lemuB, Eurysthenes and Prodes, was first bom, t^e 


province of Laconia was aligned to themin oominoii; 
and it was determined that the descendants of both 
should succeed them. The Lacedaemonians, how- 
ever, had little cause to rejoice at the arrival of the 
fore^fners, whose fierce disputes, under seven ralezs 
of both houses, distracted the country with dvil feuds, 
while it was, at the same time, involved in constant 
wars with its neighbours, particularly the Argives. 
The royal authority was continually becoming feebler, 
and the popular power was increased by these divi- 
sions, until the government ended in an ochlocracy. 
At this time Lycurgus was bom, for the healing of 
the troubles. He was the only man in whom all 
parties confided, and imder the auspices of the gods 
whose oracle he consulted he established a new con- 
stitution of government in Sparta (about 880 B.O.), 
and thus became the saviour of his country. 

Such is the legendary account of the early his- 
tory of Sparta. All that is actually accepted as his- 
torical in it is the fact that the Spartans were the 
descendants of the Dorians who invaded the Pelo- 
ponnesus about eighty years after the siege of Troy 
(according to the common account), and that from an 
early period they followed a set of rigorous institu- 
tions aimed at forming them into a purely warlike 
nation. These institutions they themselves ascribed 
to Lycurgus, who, if be was really a historical char- 
acter, must have lived not later than the ninth cen- 
tury. Shortly after their settlement in the Pelopon- 
nesus it is probable that the Spartans extended their 
sway over all the territory of Laconia, the inhabitants 
of which they reduced partly to the condition of 
Helots and partly to that of Perioeci. The former 
were completely enslaved, bound to the land which 
they had to till for their masters, and required to 
serve the state in war. The latter were free, pos- 
sessing land of their own, and carrying on trade and 
ractising the arts, both of which pursuits were for- 
idden to Spartans. The next great wars of Sparta 
are usually regarded as the direct consequence of 
their new institutions. They were waged with the 
Messenians in the eighth and seventh centuries B.O., 
and resulted, in 668 B.O., in the complete subjugation 
of the Messenians, who were either compelled to 
leave their country or reduced to the condition of 
Helots. (For details, see Messenia.) Wars were 
also carried on i^ainst their northern neighbours, the 
Arcadians and the Argives, against both of whom 
they were successful, and before the close of the sixth 
century B.o. they not only stood at the head of the 
states of the Peloponneenis, but were even reco^ized 
as the leading people in all Greece. Early m the 
following century ^gan the Persian wars, in which 
Sparta played a conspicuous part, but the details of 
this epoch down to the conclusion of the Pelopon- 
nesian war in 404 B.O. belong to the common history 
of Greece, to which the reader is accordingly referred. 
It is enough to state here that the events of the wan 
with Persia led to Sparta being supplanted by Athens 
as the leading state in Greece; that there hence 
arose a jealousy between the two cities which ulti- 
mately brought on a war, in which the one half of 
Greece was ^vided against the other, and that this 
war, the Peloponnesian, ended in the ascendency of 
Sparta and the entire humiliation of her rival ^e 
rivalry of the Spartan general Lysander and the king 
Pausanias soon after produced a revolution, which 
delivered the Athenians from the Spartan yoke (403). 
Soon after the Spares became involved in a war 
with Persia^ by joining Cyrus the Younger in his 
rebellion against his brother Artaxerxes Mnemon 
(401). The war was continued even after the failure 
of the enterprise of Gyrus, and the Persian throne 
was shaken by the victmes of Agesilaus ; but Athens^ 
Thebes, Corinth, and some of the Peloponneeian 
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itaies, wcore Initigftted by Penian gold to debUro 
war agaixuit the LaoedsBmoniaiiB, who foimd it necee- 
lary to recall AgeeilaiiB. The latter defeated the 
Thebans at Goronea (394) ; but, on the other hand, 
the Athenian commander, Conon, had a few days 
previously o^ed a victory over the Spartan fleet at 
Cnidus, and took fifty galleys. This war, knovm as 
the Bceotian or Corinthian war, lasted eight years, 
and increased the reputation and power of Athens by 
the successes of her admiral, Conon, and her fortu- 
nate expeditions against the Spartan coasts and the 
islands of the iEgean. To break the alliance of 
Athens vdth Persia, Sparta, in 887 B.C., concluded 
with the latter power the peace known by the name 
of Ant^cidas, in which it sacrificed the Uberty of all 
the Asiatic Greeks. The ambitious designs of Sparta 
in concluding this peace soon became apparent : she 
continued to oppress her allies, and to sow dissensions 
in every quarter, that she might have an opportunity 
of acting as umpire. Besides other outrages, she oc- 
cupied, without provocation, the city of Thebes, and 
introduced an aristocratical constitution there. Pelo- 
pidas delivered lliebes, and the celebrated Theban 
war (378-363) followed, in which Sparta was so much 
enfeebled that she thenceforward ceased to act a dis- 
tinguished part in Greece. No state was strong 
enough to take the lead, and the Macedonian king, 
Philip, at last made himself master of all Greece 
(338). After the death of Philip, Agis III., king of 
Sparta, one of the bravest and noblest of its princes, 
ventured to maintain a struggle for the liberties of 
Greece ; but be lost his life in the battle of Megalo- 
polis against Antipater, who had been left governor 
of Greece by Alexander the Great (331). During 
the following century Sparta stei^ily declined, 
although one or two isolated attempts were made by 
its rulers to restore it to its former greatness. The 
principal of these attempts was made by Cleomenes 
(286-222), who aimed not only at the restoration of 
the ancient Lycurgan institutions, which had fallen 
into complete neglect, but also at the re-elevation of 
Sparta to a position of supremacy in the Peloponnesus. 
In both endeavours he failed, and it could not have 
been otherwise. The Sparta of his day hardly resem- 
bled in any respect the Sparta to which Lycurgus is 
said to have given laws. Instead of the 8000 or 
9000 Spartans of the time of Lyciugus, there were 
now scarcely 700 of Spartan descent, and the majo- 
rity of these were in a state of beggary; while the 
inhabitants of Sparta, whether of Spartan descent or 
not, were utterly corrupt. The reforms of Cleomenes 
did not survive his own reign, which terminated with 
his defeat by the Achaean League at Sellasia in 222. 
With the rest of Greece Sparta ultimately passed 
under the dominion of the Homans. See Gbeece. 

The Spartans were distinguished among the people 
of Greece by their manners, customs, and constitution. 
Their kings (two of whom always reigned at once) 
ruled only through the popular will, as they had no 
other privileges than those of giving their opinion 
first in the popular assemblies, acting as umpires in 
disputes, and of commanding the army; their only 
other advantages were a considerable landed estate, 
a large share of the spoils, and the chief seats in 
assemblies and at meals, ^e Spartans, that is, the 
descendants of the Dorians, who acquir^ possession 
of Laconia under the Heraclidse, were occupied only 
with war and the chase, and left the agricultural 
labours to the Helots ; but the Laconians, or Perioeci 
(the ancient inhabitants of the country), engaged in 
commerce, navigation, and manufactures. Although 
the Spartan conquerors were superior in refinement 
and cultivation to the Laconians, the arts of industry 
flourished only among the latter. They gradually 
intermingled with the Spartans, whom they exceeded 


in number, and formed one people. Herodotus states 
the numbw of Spartans at only 8000. Both peoples 
constituted one state, with a national assembly, to 
which the towns sent deputies. The military con- 
tributions in money and troops formed the^ndpal 
tributeof the free Laconians to the Spart^ (Dorians). 
The former were sometimes divided by jealousy from 
the latter, and in the Theban war several towns 
withdrew their troops from the Spartans and joined 
Epaminondas. The distinguishing traits of the Spar- 
tans were severity, resolution, and perseverance. 
Defeat and reverse never discouraged them. But 
they were faithless and crafty, as appears from their 
conduct in the Messenian wars, in which they not 
only bribed the Arcadian king, Aristoorates, to the 
basest treachery towards the Messenians, but also 
corrupted the Delphic oracle, of which they made use 
to the prejudice of the Messenians. The age at 
which marriage might be contracted was fix^ by 
Lycurgus at thirty for men and twenty for women. 
When a child was bom, if it proved vigorous and 
sound the state received it into the number of dti- 
zens, otherwise it was thrown into a cave on Mount 
Taygetus. The Spartan children were early inured 
to hardships and accustomed to freedom. To accus- 
tom them to endure hunger they gave them but little 
food ; and if they stood in need of more they were 
obliged to steal it; and if discovered, they were severely 
punished, not for the theft, but for their awkwardness. 
Every ten days they were required to present them- 
selves before the ephori, and whoever was found to be 
too fat received a flogging. Wine was not TOnerally 
given to girls in Greece, but was commonly allowed to 
boys from earliest childhood. In Sparta the boys 
were obliged to wear the hair short until they attained 
the age f>f manhood, when it was suffered to mw. 
lliey usually ran naked, and were generally dirty, 
as they did not bathe and anoint themselves like the 
other Greeks. They took pride in having the body 
covered with marks of bruises and wounds. They 
wore no outer garment except in bad weather, and 
no shoes at any time. They were obliged to make 
their beds of rushes from the Eurotas. Till the 
seventh year the child was kept in the gynsceum, 
under the care of the women ; from that age to the 
eighteenth year they were called hoys (prOtirea), and 
and thence to the age of thirty, youths {ephSboi). In 
the thirtieth year the Spartan entered the period of 
manhood, and enjoyed the full rights of a citizen. 
At the age of seven the boy was withdrawn from the 
paternal care, and educated under the public eye in 
company with others of the same age, without dis- 
tinction of rank or fortune. If any person withheld 
his son from the care of the state he forfeited his 
civil rights. The principal object of attention dur- 
ing the periods of boyhood and youth was the phy- 
si^ education, which consisted in the practice of 
various gymnastic exercises — running, leaping, throw- 
ing the discus, wrestling, boxing, the chase, and the 
jHincrcUium. These exercises were performed naked, 
in certain buildings called gymnasia. Besides gym- 
nastics, dancing and the military exercises were prac- 
tised. A sin^lar custom was the flogging of boys 
{diamastigosis) on the annual festival of Artemis 
Orthia, for the purp)ose of inuring them to bear pain 
with fljmmess : the priestess stood by with a small, 
light, wooden image of Artemis, and if she observed 
t^t any boy was spared she called out that the 
image of the goddess was so heavy that she could not 
support it, and the blows were then redoubled. The 
men who were present exhorted their sons to fortitude, 
while the boys endeavoured to surpass each other in 
firmness. \^oever uttered the least cry during the 
scourging, which was so severe as sometimes to prove 
fatal, was considered as disgraced, while he who bore 



240 


SPABTAOUa-aPAWNlNa OF FISHES. 


it without shrinking wss crowned, And received the 
{mdses of the whole city. Acoor^ng to some, this 
usage was established by Lycurgus; o^ers refer it to 
the period of the battle of Flatffise. To teach the 
youw cunning, vigilance, and activity, they were 
encouraged, as has been already mentioned, to prac- 
tise theft in cei^tain oases ; but if detected they were 
flogged, or obliged to go without food, or compelled 
to d^ce round an altar singing songs in ridicule of 
themselves. The fear of the shame of being dis- 
covered sometimes led to the most extraordinary 
acts. Thus it is related that a boy who had stolen a 
young fox, and concealed it under 1^ clothes, suffered 
it to gnaw out his bowels, rather than reveal the 
theft by suffering the fox to escape. Swimming was 
considered among the Spartans to be so indispensable 
that it was a proverb among them, to intimate that 
a man was good for nothing — He cannot even swim. 
Modesty of deportment was also particularly attended 
to ; and conciseness of language was so much studied 
that the term Iconic is employed to signify a short, 
pithy manner of speaking. The Spartans were the 
only people of Greece who avowedly despised learn- 
ing, and excluded it from the education of youth. 
Their whole instruction consisted in learning obed- 
ience to their superiors, the endurance of all hard- 
ships, and to conquer or die in war. The youth 
were, however, carefully instructed in a knowledge 
of the laws, which, not being reduced to writing, 
were taught orally. The education of the females 
was entirely different from that of the Athenians, 
instead of remaining at home, as in Athens, spinning, 
vwv, they danced in public, wrestled with each other, 
ran on the course, threw the discus, &c. This was 
not only done in public, but in a half-naked state. 
The object of this training of the women was to give 
a vigorous constitution to their children. — See Mul- 
ler’s History and Antiquities of the Doric Kace, trans- 
lated, with additions, from the German (liondon, 
1830). I’he Mainotes have been supposed to be the 
descendants of the ancient Spartans. See Mainotes. 

SPARTACUS, a Thracian gladiator, the instigator 
of the servile war or revolt of the slaves in Italy. 
He had been compelled, like other barbarians, to 
serve in the Roman army, from which he had de- 
serted, and at the head of a body of chosen com- 
panions had carried on a partisan war against the 
conquerors. Being made prisoner Spartacus was 
sold as a slave; and his strength and size caused him 
to be reserved as a gladiator. He was placed in a 
gladiatorial school at Caf)ua with 200 other Thracian, 
German, and Gaulish slaves, among whom a conspi- 
racy was formed (b.o. 73) for effecting their esca]>e. 
Their plot was discovered; but a small body under 
Spartacus broke out, and having procured arms and 
gained some advant^es over the Roman forces sent 
against them, they were soon joined by the slaves 
and peasantry of the neighbourhood, and their num- 
bers amounted to 10,000 men. By the courage and 
.skill of Spartacus several considerable battles were 
gained; but his authority was insufticient to restrain 
the ferocity and licentiousness of his followers, and 
ihe cities of the south of Italy were pillaged with 
the most revolting atrocities. In a few months Spar- 
tacuB found himself at the head of 60,000 men; and 
the consuls were now sent with two legions against 
the revolted slaves. Mutual jealousies divided the 
leaders of the latter, and the Gauls and Germans 
formed a separate l^dy under their own leaders, 
while the Thracians and Lucanians adhered to Spar- 
tacuB. The former were defeated, but Spartacus 
skilfully covered their retreat, and successively de- 
feated the two consuls (72 B.O.) Flushed with suc- 
cess his followers demanded to be led against Rome; 
ond the city trembled before the servile forces. In 


this crisis Lioinius Crassus, who was afterwards s 
triumvir, was placed at the head of the army. His 
lieutenant Mummius, whom he despatched with two 
legions to watch the motions of the enemy, was 
defeated by a superior force, and slain. Crassus, 
after having made an example of the defeated legions 
by executing every tenth man, surrounded Sparta- 
cus near Rhegium with a ditch 6 miles in length. 
Spartacus broke through the enemy by night; out 
Crassus, who did not doubt that he would march 
upon Rome, pursued him, and defeated a consider* 
able part of his forces, who had abandoned their 
general from disaffection. Spartacus now retreated, 
but his followers com|)el]ed him to lead them against 
the Romans. His soldiers fought with a courage 
deserving success; but they were overcome after an 
obstinate conflict, and Spartacus himself fell fighting 
on his knees upon a heap of his slain enemies. Ac- 
cording to the Roman statements 60,000 rebels fell 
in this battle, which was fought on the river Silarus, 
in Lucania, in 71 B.C. 6000 were made prisoners, 
and crucified on the Appian Way. A considerable 
number escaped and continued the war, but they 
wore finally destroyed by Pompey. 

SPASM, a violent and usually painful contraction 
of muscular fibres. It is either tonic or clonic. In 
the former case the contraction is prolonged, and 
the relaxation takes place slowly. In the latter case 
the contractions and relaxations occur in quick 
succession, constituting what is generally known 
as convulsions, such as take place in St Vitus* 
dance, epilepsy, and convulsive hysteria. Spasm 
may ^ect either the voluntary or the involuntary 
muscles. Spasm affecting the voluntary muscles in 
sometimes distinguished by the name of cramp; but 
this name is applied by other medical authorities to 
all cases of tonic spasm, whatever muscles may be 
affected. The principal cases of spasm of the invo- 
luntary muscles are, spasm of the stomach, of the 
bowels (colic), of the bile ducts (biliary colic), or 
urinary ducts (renal colic), occurring during the pas- 
sage of a stone. In all coses of tonic spasm heat is 
one of the best remedies and is certainly the. safest. 

Si'Al'HE (Greek, literally, ‘abroad-bladed sword’), 
a fuliaceous envelope, often of great size, inclosing 
and pn>tecting the inflorescence of many monocoty- 
ledonous plants. The flowers inclosed within a 
spathe are often arranged in a thick cluster round 
or at the end of a succulent spike called a spadix. 
The spathes that envelop the spadix of the arums 
and the palms, the flowers of the iris and narcissus, 
and the inflorescence of onions, are bracts of a thick 
and sometimes even coriaceous texture. The spathe 
of some kinds of palms is almost woody and strong 
enough to be used as a water vessel, and even as a 
bath for children. 

SPAVIN, a disease of horses, affecting the hock- 
joint, or joint of the hind leg, between the knee and 
the fetlock, corresponding to the ankle in man. It 
occurs in two forms. In the first, which is calle<l 
bog or blood spavin, the joint is distended by jmnt- 
oil (synovia). In the other form there is a morbid 
deposition of bony substance, such as to unite sepa- 
rate bones. In both forms of the disease rest is 
necessary for a cure. The latter form is often in- 
curable. 

SPAWNING OF FISHES. In the oviparous 
fishes, with distinct sexes, the eggs are impregnated 
externally, and arrive at maturity without the aid 
of the mother. The spawn being deposited by the 
female, the male then pours upon it the impregnating 
fluid. In the ovoviviparous fishes, or those (such as 
the Blennies, &c.) in which the eggs are retained 
within the parent-body until they are hatched, sexual 
intercourse in some form takes place, and the eggs 
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are hatched in the uterus. In the Sharks, Rays, Ac., 
the act of impreg^tion is assisted by the presence in 
the males of peculiar organs term^ * claspers ’, by 
means of which the male retains hold of the body of 
the female during the performance of the sexual act; 
and the eggs are enclosed each within a special cap- 
sule of homy matter, the ‘ mermaids’ purses ’ of the 
sea-coast. The season of spauming varies according 
to the species and even the habits of the individual. 
In general, before s|)awning, fish forsake the deep 
water and approach the shore, and some forsake the 
salt water and ascend the rivers, and after spawning 
return again to the ocean. The eggs of various 
species of fish are used as articles of food. Caviare 
consists of the prepared roe of the sturgeon. 

SPEAKER. The lord -chancellor is, ex officio, the 
speaker of the British House of Lords, and may, if a 
lord of parliament, as in practice is always the case, 
give his opinion and argue any question l)efore the 
house. There is also a deputy -speaker of the House 
of Lords appointed by the crown. In the absence 
of both the lord -chancellor and his deputy the House 
of Lords may elect any one of their own numl>er to 
fill their place for the occasion. The speaker of the 
House of Lords has no casting-vote, since the rule 
of that body is that in cases of numerical equality in 
voting the non-contents prevail. The speaker of 
the House of Commons is a member of the House, 
elected by a majority of the votes to act as chairman 
or president in putting tjuestions, reading briefs or 
bills, keeping order, reprimanding the refractory, 
adjourning the house, &c. He is the official repre- 
sentative of the house, and on entering and leaving 
the house has the mace carried before him by the 
sergeant-at-arms, and as long as a sitting lasts the 
mace lies on a table Ixjfore him. The mace also 
accompanies him on all state occasions. The first 
thing done by the Commons upon the meeting of a 
Parliament is to choose a speaker, who is to l)e ap- 
proved of by the cn)wn. The speaker is not allowed 
to i)er8uade or dissuade in jiassing a bill, except in 
committee of the whole house, but only to make a 
short and plain narrative; nor to vote, unless the 
house be equally di videtl, when he has a casting-vote. 
He receives a salary of £5000 a year, with a furnished 
residence. He is a member of the privy council, and 
ranks after the barons. On vacating his post he 
receives a pension of £4000 and is raised to the 
peerage. The first time a speaker was appointed 
by this title was in the reign of Edward III, when 
Sir T. Hungerford was elected. In 1853 it was 
provided that, in the unavoidable absence of the 
speaker, the chairman of the committee of ways and 
means should act as his deputy; and this provi8i<m 
was confirmed by act of Parliament in 1855. In 
the United States this title is given to the presiding 
officer of the House of Representatives and of the 
lower houses of state legislatures. 

SPEAKING TRUMPET, a metallic instrument 
of a somewhat conical form used for conveying the 
sound of the voice to a distance. The advantage of 
the conical form is satisfactorily explained on the 
assumption that waves of sound are reflected in the 
same way as rays of light, the angle of incidence and 
the angle of reflection being the same; for on this 
assumption it is evident that waves of sound pro- 
ceeding from the narrow to the wide end of a trun- 
cated cone, from the walls of which they are reflected 
according to the law referred to, will gradually make 
smidler angles with the axis of the cone; or in other 
words, the direction of the sound will gradually 
become more nearly parallel to that axis. A cylin- 
drical tube of uniform diameter has not the same 
effect, and accordingly is of no use in determining 
the direction of sound after it leaves the tube, 
VOL. XUI. 


although, as is seen in the case of tpeaking-tuhei 
used in offices, industrial establishments, and private 
houses, it is of ^reat service in transmitting sound 
from one extremity to the other. Speaking-trumpts 
are chiefly used at sea, especially in windy weather, 
to convey commands from one part of the ship to 
another, and sometimes to speak with another ship. 
An instrument of the same form as that still in use 
was invented about 1670 by Sir Samuel Morland, 
who directed the attention of the Royal Society to 
this instrument. 

SPECIAL LICENSE, according to the marriage 
law of England a license granted by the Archbishop 
of Canterbury to authorize a marriage at any time 
or place that may be convenient to the parties. The 
right of granting such licenses was formerly claimed 
and exercised by the po{)e, but at the time of the 
Reformation was transferred to the Archbishop of 
Canterbury. 

SPECIAL PLEADERS, memlnirs of an inn of 
court not called to the l)ar, who occupy themselves 
with the drawing of common law pleas, and attend 
at judges* chambers. They must take out an annual 
certificate at a cost of £9. In common speech a 
person is called a special pleader who states only 
one side of a case, persistently ignoring any other. 

SPECIES, a group of individuals which agree in 
exhibiting certain distinctive hereditary characters 
of sufficient importance to render a particular name 
convenient. When we familiarly talk of the differ- 
ent * kinds’ of plants and animals, we indicate in a 
rough way the biological idea of species; and the 
recognition of rook and raven, jackdaw and carrion 
crow, as different kinds of crow corresjMinds with the 
scientific distinction of these as four different species 
of the genus Corvus. In many a case, however, 
where the distinctive hereditary characters are less 
conspicuous, the ordinary observer may see only one 
‘kind’ where the trained naturalist detects many 
‘species’. Moreover, where a naturalist unfamiliar 
with the details of a particular class of animals might 
discern only half a dozen distinct species, the spe- 
cialist may distinguish a score. In fact, the con- 
ception of species is entirely relative to convenience; 
where the' ‘lumpers’ think a score of special groups 
with special names quite sufficient, the ‘splitters* 
may think it necessary to distinguish a hundred. 
Except in cases where the limitations of group from 
group are very clear, as in the case of the four * kfhds* 
of crow above-mentioned, it reejuires a period of 
criticism before a satisfactoiy compromise between 
the ‘lumpers’ and the ‘splitters’ can be arrived at. 
And the reason for this is simply that in many cases 
one Bpicies is linked to another by intermediate 
varieties, and, it may be, also by hybrids. Thus, to 
keep to the genus Corvus, it is a matter for argu- 
ment whether it is or is not scientifically convenient 
to distinguish the carrion crow (Corvus corone) from 
the hooded crow (Corvus comix) as separate species, 
for they certainly interbreed, and every transition 
of plumage may be found between the two. An in- 
spection of Mr. Seebohm’s case of gradations in the 
Museum of Natural History at South Kensington 
will prove more convincing than many words. 

Collections of definitions of ‘species’ have often 
been made; and the curious will find a score in 
Quatrefages’ posthumous work, Darwin et ses Pr4- 
curseurs Fran 9 ais. Thus, Linnaeus wrote : * Species 
tot numeramus quot diversse formse in principio sunt 
creatae’. Buffon defined species as ‘a constant suc- 
cession of individuals similar to, and capable of re- 
producing, each other’. De Candolle said that a 
species was ‘an assemblage of all those individuals 
which resemble each other more than they do others, 
and which are able to reproduce their l^e, in such 
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a manner that they may be suppoaed hy analogy to 
have descended from a single being or a single pair*. 
Quatrefages’ idea of species is summed up in his 
statement that it is ‘an assemblage of individuals 
more or leas resembling one another, which are de- 
scended, or may be regarded as being descended, 
from a single pair by an uninterrupted succession of 
families Miiller says species is a ‘ living form, re- 
presented by individual beings, which reappears in 
the product of generation with certain invariable 
characters, and is constantly reproduced by the 
generative act of similar individuals’. These illus- 
trations may suffice to impress the fact that the 
invariable nature of species had become firmly fixed 
on the minds of the older naturalists in former 
years. 

But since Darwin and his compeers made the 
Evolution Idea current intellectual coin, the old con- 
ception of species has more or less completely broken 
down ; we know that specific characters are only true 
as average statements, that around the normal forms 
which form the majority and centre of each group 
of individuals there is a penumbra of variants, that 
variations are of constant occurrence in most living 
creatures, and that a species is only, as it were, an 
arc — defined off for convenience — on a curve of 
evolutionary change. A species, it may safely be 
concluded, represents no immutable, fixed, or un- 
varying group, but a very variable one, differing 
widely in the extent of its variation in different cases. 
A 8j)ecies is a relative and subjective conception; 
the reality is in the component individuals. When 
these are studied, it is found that they often differ 
from one another very markedly, though their points 
of agreement are also plain enough. Among the 
observed differences there are .some which can be 
interpreted as the immediate and direct results of 
differences in function and environment ; these are 
called ‘ m(Klifications’, and, so far as is possible, they 
must be kept apart in all questions of species-de- 
finition, since it is not known that they are in any 
degree transmissible. But besides these individual 
bodily ‘modifications’ there are observed differences 
which seem to l>e inlx>rn, and are probably due to 
changes in the germinal matter. These germinal 
‘variations’, as they are called, are certainly trans- 
missible, and must be taken account of in the species- 
definition, although Linnteus hindered progress by 
his conclusion, which influenced many, ‘Varietates 
ininores non curat botanicus’. Some of these varia- 
tions form well-marked minor groups which occur 
over and over again in different localities, and show 
a considerable degree of constancy. These minor 
groups form sub-species, or varieties, or races, or 
breeds; thus, there are in Europe alx)ut 200 varieties 
of the common whitlow-grass or Draba vcnm, and 
it has been computed that each wild species of plant 
in Europe has on an average about 10 varieties. 
When the variations are measured and plotted out 
on a curve, it is usually found that this takes the 
form known as the curve of frequency. The great 
majority of individuals are, as it were, crowded to- 
gether at the summit of the curve, but on each side 
there is an inclined plane of variants, some of which 
link the species under consideration to one of its 
near neighbours. To change the simile, each species 
is like a nebula clearly marked and discontinuous 
if we fix our attention on the crowded centre, but 
vague and indefinite when the eye wanders to the 
straggling outlying members which seem to link one 
star-cluster to another. And if, after a thousand or 
more years, the boundaries of the nebula were found 
to have changed, the metaphor would be still more 
apposite, for we now know in regard to many species 
that they are in a state of gradual flux. 


It remains to point out, that in defining a species 
there are three or four common-sense criteria which 
should be observed. 

(а) The differences on account of which a specific 
name is deemed convenient should show some deme 
of constancy from generation to generation, ^e 
species must in some measure breed true. Thus, in 
an apothecary’s garden at Heidelberg there suddenly 
arose in 1690 a variety of Ckelidonivm majua — ’ 
more technically a ‘ mutation ’ — as distinct from its 
source as many a wild species is from its nearest 
ally. It is said that this form — Chdidonium laei- 
niatum — has continued breeding true to this day in 
spite of repeated experimental attempts to shake its 
constancy. This was, in all probability, the origin 
of a new species; and the recently-reported origin of 
the meduBoid Pseudoclytia pentata by discontinuous 
variation from Epenthesis foiUmta or some closely 
allied form may be cited as an analogous case for 
animals. Many other illustrations might be given. 
In many cases, however, this criterion of relative 
constancy of character has not been, or cannot be, 
applied, e.g. in the case of very rare or extinct organ- 
isms. 

(б) The differences on account of which a specific 
name is deemed convenient should be greater than 
those which occur within the limits of the progeny 
of a jmir. Thus, it would be nonsense to attempt to 
distinguish different species of man according to the 
differences in the colour of the hair or the eyes, for 
this would imnjediately land one in the absurdity 
that brothers and sisters of the same family belonged 
to different species. Often, however, even this com- 
mon-sense criterion has been ignored. 

(c) Physiologically, it should be determined 
whether members of a so-called species are fertile 
inter se much more readily than they are fertile with 
members of an adjacent species. There are many 
instances of hybrids between distinct sj:)ecies, and of 
fertile hybrids too ; but the point is, that members 
of a natural species are much more readily fertile 
inter sc than with members of proposed or supposed 
adjacent species. But it is often quite impracticable 
to insist on the verification of this criterion. 

(ci) It is of great importance to press the criterion 
that the distinctive specific characters must be 
heritable, for there is no doubt that many species 
have l)een founded simply on the occurrence of local 
‘modifications’. 

If we take the species^ e.g. Felis tigris, the tiger, 
as the unit in biological classification, it may be 
further noted that the next category is the genus 
Felis, including tigers and lions, panthers and cats ; 
and the next the family Felidse, of ‘cats’ in the 
widest sense; and the next the sub-order of .^luroids, 
as distinguished from ‘dog -like’ and ‘bear -like* 
animals ; and the next the order Carnivora, as dis- 
guished from Rodents and Ungulates and the like ; 
and the next the class Mammalia, as distinguished 
from Birds and Reptiles and the like; and the next 
the phylum or series of Vertebrata, as distinguished 
from Molluscs and Arthropods and other Inverte- 
brate phyla. 

SPECIFIC GRAVITY. The specific gravity of 
a substance is its density compared to the density of 
a standard substance, and gives a measure of the den- 
sity in terms of the standard density. For instance, 
the specific gravity of cast-iron is 7*21 when water 
is the standard substance — that is, cast-iron is 7*21 
times denser than water, and a cubic inch of cast-iron 
is 7*21 times heavier than a cubic inch of water. A 
cast-iron pipe 12 feet long, 1 inch thick, and having 
an inside diameter of 11 inches, contains 8T416 cubic 
feet; 1 cubic foot of water weighs 62*4 lbs.; multi- 
plying the volume of the pipe in cubic feet by 62*4 x 
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7*21 we have 1412*8, the weight of the pipe in potmda 
avoirdupois. It is found more convenient to make 
use of specific gravities, as in the above example, 
than a table of the weights of cubic inches or cubic 
feet of different substances. Again, suppose we wish 
to know the volume of the inside of a glass bulb and 
stem; weigh the bulb and stem (suppose it to be 
2 oz.), fill it with mercury and weigh again, let the 
weight be 84 oz.; it contains 32 oz. of mercury, the 
specific gravity of mercury is 13*696; the weight of 
a cubic inch of water is 0*676 oz. (cubic foot 62*426 

82 

lbs,); the required volume is therefore 

^ 13*696 X 0*676 

— that is, 4*086 cubic inches. 

The number which is the specific gravity of a sub- 
stance is determined by experiment, and according 
to circumstances different methods must be taken. 
To find the specific gravity of a piece of iron or similar 
body the body is carefully weighed in air, then it is 
weighed submerged in water, and its specific gravity 
is the weight in air divided by the diilerence between 
the weight in air and the weight in water; water is 
supposed to be the standard. Bodies which dissolve 
or chemically alter when placed in water have their 
specific gravities determined by indirect methods. 
Suppose we wish to find the specific gravity of sugar; 
weigh a piece of sugar in air, weigh it in linseed oil; 
the difference between the weight in air and the 
weight in oil is the weight of the size of the piece 
of sugar of oil, and that difference divided by *939, 
the specific gravity of the oil, will be the difference we 
should have found if it had been possible to weigh 
the sugar in water. If we know the weight of a 
bottle em[)ty, and its weight filled with water, then 
the weight of the bottle filled with another substance, 
or part filled with a definite weight of another sub- 
stance and part with water, will be a means for find- 
ing the specific gravity of the substance. Sup()oso 
the bottle to contain 1000 grains of water when full, 
the weight of oil or other liquid which will fill it, 
divided by 1000, will be the specific gravity of the 
liquid. Suppose 100 grains of a solid powder placed in 
such a bottle, and the Intttle filled with water, and that 
then the contents weigh 1050 grains; then 1050 - 
100 = 950 grains of water in the phial, 1000 - 950 ^ 50 
grains of water displaced by 100 grains of the jjow- 

der ; the specific gravity of powder is therefore = 2. 

Specific gravity bottles are made to suit the differ- 
ent substances w'hose 8i>ecific gravity they may be 
used to determine. Instruments called hydrometers 
are much employed to determine the densities of 
liquids, when this is necessary for commercial pur- 
poses. Fahrenheit’s hydrometer consists of a glass 
stem, on which a large cylindrical bulb containing 
air, and a smaller bulb below it containing mercury, 
have been formed: it is also furnished at its top with 
a small pan for weights. The specific gravity of a 
liquid is found from the weight necessary to sink the 
instrument in it to a certain mark on the stem. 
Various instruments have been made which resemble 
Fahrenheit’s hydrometer, but differ from it in hav- 
ing no scale-pan, and having the stem longer and 
graduated. In this case the weight (that of the in- 
strument itself) is constant, but the volume of liquid 
displaced varies with the depth to which the hydro- 
meter sinks. Such instruments are not usually gradu- 
ated to give 8{)ecific gravities, and they are called 
alcoholimeters, salimeters, lactometers, &c., according 
to the special kinds of liquid whose strengths they are 
intended to indicate. (See Hydbometer.) Some- 
times it is necessary to find the specific gravity of a 
very small quantity of a liquid, and in most cases this 
may be done by pUMnng the drop of liquid in a quan- 
tity of other liquid whkh does not mix with the first; 


then by adding subetanoee which increase or diminiidi 
the density of the second liquid, till the drop will 
neither tend to sink nor float in it, the spedflc grap 
vities are made the same, and this specie 
may be determined. When a body is weighed in aw 
its mass is greater than its weight by the mass of 
air which it displaces, but this introduces yery little 
error in determining the specific grayities of soUds and 
liquids, which are usually all referred to water as 
the unit of specific gravity. With gases it is very 
different. The specific gravities of gases are referred 
to either air or hydrogen as units, and the method 
of determining them is to see by means of an ordinary 
balance how much it takes in small, heavy weights 
to make a glass globe which has been exhausted 
exactly counterpoise an e(j[ual glass globe full of the 
gas to be determined. In this way the masses of 
equal volumes of different gases may be foimd; and 
if the numbers representing these masses be divided 
by the niunber for air or the number for hydrogen, 
the quotients will be specific gravities referred to air 
or hydrogen. 

Table op Specific Gravities. 


Solidf and Liquids R^erted 


Aluminium, 2 070 

Antimony, 6 710 

Bismuth, 9-790 

Braaa, 8 300 

Bronze, 8-800 

Calcium, r.078 

Coal, 1 -830 

Copper, 8 O.'iO 

Diamond, 8 .'>00 

Kiuery, 8 930 

(JoM 19 340 

Graphite, 2*300 

Ice 0-920 

Iron, Cast, 7*210 

Acid, Acftio 1’063 

„ Hydrochloric, ... 1*270 
,, Nitric (at 16* C.), 1*617 

Sulphuric 1*848 

Alcohol, AbMulute (at 

0" C.) 0-815 

Ammonia (Holution), .. 0*876 

„ 0-730 

BiMuliihide of carbon,. . 1 272 
Bromine (at 0" C.),.... 3 187 
Cyanogen, 0*856 

OoMS lUftrred to Hydrogm: 

29 9 

Air 14 40 

Ammonia 8-50 

Carbonic acid, 22 80 

„ oxide 14*00 

Carburettod hydrogen— 

Heavy, 14 00 

Light, 8*00 

Chlorine 86*60 


to Water; Teynperature 4* C. 


Iron, Wrought, 7*840 

Lcaii 11-860 

PhoaphoruB, 1*880 

Platinum 21*080 

Potaiiaiuni 0*865 

Pyritoa, Iron, 6*000 

Quartz, 2*660 

Silver 10*680 

Sodium, 0*972 

Stool 7*810 

Sulphur, 2*060 

Tin 7*292 

Zinc 7*146 


Eazential oil — 

Bitter almonda, . . . 1*049 

Cinnamon, 1*080 

Tur)>oniiuo, 0*864 

Ether, Acetic, 0*890 

„ Sulphuric 1*120 

Mercury (at 0' C.), . . . .18*696 

Milk, Cow 1*080 

Oil, LliiHood (at 12” C.), 0*989 

„ Olive, 0*918 

Water, Sea, 1-026 

^emf)erature 4" C./ Barometer 
whes. 

Hydrochloric acid, 18*26 

Nitric oxide, 16*00 

Nitroua oxide, 22*00 

Nitrogen, 14*00 

Oxygen 16*00 

Sulidinretted hydrogen, 17*00 
Sulphurous acid 82*00 


Taking water at 4" C. as the unit of specific gra- 
vity : — The weight of a cubic foot of any substwoe 
is ecjual to 62*426 lbs. avoirdupois multiplied by its 
specific gravity. The weight of a cubic centimeter 
of any substance, in grammes, is equal to its specific 
gravity. I’he weight of a gallon of any liquid, in Ib^ 
avoirdupois, is equal to its specific gravity midtiplied 
by 10. 

SPECIFIC HEAT, the number which represents 
the quotient when the quantity of heat in any units, 
which will raise a pound or definite mass of a sub- 
stance through 1° C., is divided by the quantity of 
heat, in the same units, which will raise a pound or 
like definite mass of water from 0” to 1” C. It takes 
very nearly equal quantities of heat to increase the 
temperature of a quantity of water through 0. 
between the temperatures 0® C. and 40^ C. A 
unit of heat is sometimes taken as the quantity of 
heat which will raise 1 lb. avoirdupois of water 1** 0. 
in temperature. Adopting this ae the unit of heftt| 
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the ipedfio heat of a labstanoe ii the quantity of 
heat which will raise a pound of the substiuioe 1** C* 
It will be seen that the condition of a body alters 
with the slightest change in its temperature, and the 
specific heat alters with the altered condition; but 
when substances are taken in a decided condition of 
solid, liquid, or gas a range of temperatures will be 
found between which specific heat will be sensibly 
constant. Specific heats are determined experiment- 
ally, and constancy through a few degrees is usually 
assumed in the operation. The quantity of heat 
which will raise W lbs. of a substance through T°, 
when T is a small number of 
degrees, is expressed by Q = 

W T c, where c is the specific 
heat. The accompanying cut 
represents a ball of metal or 
o^er material, whose specific 
heat we wish to determine, 
placed in a cavity which has 
been made in a block of ice 
having a temperature of O'* C. 

Suppose the ball in the figure 
to be lead (1 lb. mass), and that it has been heated 
to 10“ C. previous to placing it in the cavity of the 
ice block; when the lead has cooled to 0*^ C. the 
water melted is carefully taken up on blotting-paper 
which has been previously weighed, and by weighing 
the paper a second time, and subtractmg the first 
weight from the second, we find the quantity of water; 
this quantity multiplied by 79 (79“ C. is the differ- 
ence between the latent heat of ice at 0^ C. and 
water at O'* €.), and divided by the product of 
the numbers representing weight of lead and the 
temperature from which the lead has cooled, will 

•004 X 79 

give the specific heat of lead — - y - = *0316. 

Various modifications of the ice calorimeter are em- 
ployed. A method of finding specific heats called 
the method of mixtures may described by an ex- 
ample. llie quantity of heat in 2 lbs. of water at 
6** C. is 2 X 6, the quantity of heat in 20 lbs. of mer- 
cury at 15“ C. is 20 x 15 x c, where c is the specific 
heat of mercury; if 20 lbs. of mercury at 15“ C. are 
mixed with 2 1^. of water at 6“ C., the mixture will 
have a temperature of about 8'22“ C.; now 2x6-1- 
20xl5xr=:2x 8*22 -I- 20 x 8*22 x c, whence 
c = ‘033. It will be seen that ounces of water and 
mercury may be talcen in place of pounds, and the 
result will the same. In practically determining 
the specific heat by the method of mixtures the ques- 
tion is somewhat more complicated, because the 
effects of the containing vessel, the thermometer, the 
glass rod for stirring, and the effect of loss by radia- 
tion and conduction during the experiment must be 
taken into account. Very elaborate apparatus have 
been constructed to reduce the loss by radiation and 
conduction as much as possible, for descriptions of 
which special treatises must be consulted, llie other 
sources of error may be allowed for by calculation 
and previous knowledge of the specific heats of the 
materials of which the containing vessel, the stirrer, 
and thermometer are made, llius let W be the 
weight of the substance whose specific heat is to be 
determined; isi, v>% and the weights of water, 
containing vessel, thermometer, and stirrer respec- 
tively; Cs, C4, the corresponding known specific 
heats; and x the sfHJcific heat to be determined; let 
T be the temperatuie of tlie substance, and t that of 
the water, &c.; we have — 

WT*-Ki0i-|-t»|C|-j-i0fcC|-4-W4C4)t=W t'»-l-(Wi+«Vi+«Dgei-|-W4e4)<' 

whence 


If the substance be inclosed in an envelope of weight 
m, and specific heat a, the above value for x will 
become 

, (<>1 -t- -f W4C4)(f-<) -■ 

*— W(T - 0 

Dulong and Petit’s law : — The frodnuA of the spectfie 
heat of any body and the atomic weight of the body 
is a constant quantity. On account of specific heat 
being influenced by the condition in which the body 
is, the above law does not hold accurately with many 
ex{>erimentally-found specific heats; but it appears 
to be truly the law when (as with the specific heats 
of gases) specific heats are taken of substances as 
nearly as possible in the same condition. Dulong 
and Petit's law expresses that an atom of mercury 
takes the same amount of heat to raise it m“ as is 
taken to raise an atom of hydrogen or any other 
substance In connection with gases two kinds of 
specific heat are distinguished, namely, specific heat 
at constant pressure and specific heat at constant 
volume. Keraault has experimentally established 
(1) whatever be the temperature and pressure of a 
gas at which its specific heat, per unit of mass, has 
been determined this number is the same; (2) when 
we know the specific heat of a gas whose atomic 
weight we know, we may find the specific heat of any 
gas whose atomic weight we know; for the specific 
heats are inversely as the atomic weight. The ratio 
of specific heat at constant pressure to specific heat 
at constant volume is a constant amount (1*41). 


Specific Utaie. Water =. l OOOUa 


Antimony 0*05077 

Silver, 0 06601 

Phosphoma, 0*18870 

Platinum, 0*03243 

Araenio, 0'08140 

Lead, 0*03140 

Biamuth 0‘0S084 

Plumbago, 0*21800 

Cadmium, 0*05669 

Sulphur, 0*202.69 

Charcoal, 0*24160 

(iliuia 0*19768 

Copper, 0*09216 

Zinc, 0*69666 

Diamond, 0*14680 

Ice,.’ 0*60400 

Tin, 0 056*28 

Mercury 0*08332 

lion, 0*11879 

Iodine, 0*06412 

Brass, 0*09391 

Nickel, 0*10860 

Acetic ucid 0*6589 

Alcohol at 80*, 0*6736 

Benzine, 0*3962 

Kther, 0*6167 

Gold, 0*03244 

Oil of turpentine, . . . 0*4629 


Air at ooustaut pressure, 0 ^76 


SPECTACLES are of two chief sorts, according 
as they are intended for short-sighted or far-sighted 
persons. In the former case they must l)e concave; 
in the latter, convex. (See Sight, Defects op.) 
In both cases care should be taken to adapt the 
degree of concavity or convexity to the condition of 
the eye; for since the eye gradually accustoms itself 
to glasses continually used, the defect in the vision 
will be increased by the use of such as are too power- 
ful, while it may be diminished, or at least prevented 
from increasing, by those of an opposite character. 
In addition to this it ought to be considered that, 
with most persons, the field of vision in one eye is 
greater than that in the other. But if a person, 
in the selection of spectacles, suffers himself to be 
guided merely by the first impression he will com- 
monly choose glasses that are too powerful, and sel- 
dom be able to adapt them to both eyes. Opticians 
have a contrivance for determining the degree of 
short or far sightedness, and the glasses are num- 
bered according to their degree of convexity or con- 
cavity, so that suitable ones may be more readily 
select^. Those persons who are far-sighted should 
refrain, as long as they conveniently can, from in- 
creasing the power of the glasses. To afford the 
means of seeing distinctly, and to be used without 
injury, spectacles should be regularly formed; that 
is to say, the concavity or convexity should be uni- 
form. Moreover, the glasses should be pcufectly 
transparent, and enUrely desUtute of colour. CbKwn 
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spectacles are to be recommended only to such per- 
sons as have very sensitive eyes, or to such as are 
exposed for a long time to a glittering white surface 
(for instance, snow in bright sunshine). Spectacles 
are also used to cure squinting. These have no 
glasses, but consist merely of a thin plate of some 
substance. In the middle, opposite the axis of the 
eye, there is a small opening, to which the pupil 
must turn in order to see anything. In this way it 
g^ually becomes accustomed to the proper direc- 
tion. The ancient Greeks and Romans were entirely 
Unacquainted with the use of spectacles. At the 
close of the thirteenth century Roger Bacon speaks 
of them, and to him their invention is by some 
ascribed. Others ascribe the invention to a Floren- 
tine monk, Alessandro di Spina; and the tombstone 
of another Florentine, nam^ Salvino, bears that he 
was the inventor. Both of these were contemporaries 
of Roger Bacon. Wolverhampton is the chief seat 
of the manufacture of spectacles in this country, 
and so delicate is the workmanship that a pair of 
spectacles is sometimes less than J oz. in weight. 

SPECTROSCOPE, an instrument by means of 
which a spectrum may be conveniently observed, or 
various spectra compared with one another. Many 
forms of spectroscope are constructed, suited to the 


different kinds of spectral research. The simplest 
mode of producing a spectrum is described in the 
article Spectrum. In the figure the two tubes to 
the right contain two convex lenses called collimators; 
that to the left is a telescope. The light farthest to 
the right is that to be examined. The tube pointing 
to it is closed at that end by a cap having a vertical 
slit, which may either be widened or narrowed by 
an arrangement which may be observed as indicated 
on the figure. The collimator of this tube makes 
the rays which come through the slit parallel, the par- 
allel beam reaches the prism, and after refraction is 
received in the telescope, through which it is viewed 
as a spectrum, having been spread out by the action 


of the prism. The tube pointing to the candle has 
at this end a scale engraved or photographed on 
glass, and the image of the scale is transmitted 
through the collimator of this tube to the prism, 
from the side of which it is refieoted, and it appears 
in the telescope side by side with the spectrum. 

SPECTRUM, an effect produced by a beam of 
light which has been refracted by a prism. Sir 
Isaac Newton first artificially produced a spectrum. 
In his experiment a round hole in the shutter of a 
darkened room let in a beam of sunlight; this was 
received by a prism of glass, and after emerging 
from the prism the round beam was found to have 
altered in section, and pive as its cross section, on a 
screen, a long band or nbbon with semicircular ends. 
The beam hod also altered in colour, for the image, 
instead of being white, exhibited the colours of 
the rainbow in order ; this image or band of colours 
was the solar spectrum. In Newton’s experiment 
the strong beam of direct sunlight ^ve a well- 
coloured effect capable of showing itself brilliantly on 
a screen ; but if the hole in the shutter be looked at 
from any part of the room through the prism the 
image of tne hole will be to the eye such a spectrum 
as that thrown on the screen. In most cases the 
spectra to be observed are those of lights too feeble 
to give images on screens, and they 
are observed through instruments 
directly (see Spbctroboope) ; it 
will be well, however, in reading 
both this article and the article 
on Spectrum Analysis to cony 
the idea of the hole in the shutter, 
the prism in the path of the beam, 
and the screen for receiving the 
image. Suppose we use an arti- 
ficial source of light, such as the 
flame of a spirit lamp or of a 
Bunsen burner, coloured with dif- 
ferent Bul)Btances; let the hole be 
the shape of the letter S, and let 
it have a collimating lens placed 
inside to bring the diverging rays 
of light from the source into a 
parallel beam. First, let the source 
of light bo a flame coloured with 
common salt, the spectrum will be 
simply a yellow letter S ; second, 
let the source be a flame coloured 
with common nitre, the spectrum 
will be three letters S, two red 
letters overlapping, and one violet 
letter at some distance from the 
first two. The reason we had only 
one image of the dit (as we may 
now call the opening in the shutter) 
when we u^ the salted flame 
is that the light emitted by heated 
sodium is nearly all of one colour; 
for rays of light of one colour, on 
passing through a prism, being ^nt 
to the same amount, give one image. Similarly, in 
the case of the nitre the light is that given out by 
heated potassium, which light is of three definite 
colours, giving three distinct images. The slit em- 
ployed for most purposes is merely a fine straight line 
or slit having a direction parallel to the edge of the 
prism. Using a straight fine slit it is evident that with 
a sodium flame we should have a line of yellow light, 
the image of the slit, for spectrum; and with the po- 
tassium we should have three lines, just as we had 
three letters S in the arrangement described. The 
electric light gives a continuous spectrum — that is, 
its spectrum is a continuous band like what Newton’s 
solar spectrum appeared to him, and is formed of a 
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Milei of imageg of the elit placed side by side (or 
rather considerably overlapping), and if one or more 
of these images can be out off tiiere must appear cor- 
responding vacant spaces or dark lines on the spec- 
trum. If the flame containing common salt or sodium 
be placed in the path of the light received by the slit 
from an electric lamp it will be seen that yeUow rays 
will be intercepted, and in the exact place where 
the sodium itself gave a bright line we find a dark 
line. This is called the reversal of the sodium line. 
In the same way the lines of potassium may be re- 
versed. On producing a spectrum by means of a 
prism one position of the prism will be found by 
rotating it in which the spectrum is least extended ; 
this is the position that is always observed in spectrum 
experiments. See Spectrum Analysis. 

SPECTRUM ANALYSIS, the discrimination of 
bodies by means of their spectra, and by the instru- 
ment known as the spectroscope. In the above 
article it has been mentioned that Newton was able 
to examine the spectrum of sunlight and to display it 
on a screen. He did not detect one important feature 
of the solar spectrum, however, namely, that it is 
crossed by a numerous series of dark lines, constitut- 
ing, if we may so say, dark images of the slit men- 
tioned above. Each of these is an indication that a 
particular kind of elementary ray is wanting in solar 
light. Every elementary ray that is present gives 
its own image of the slit in its own peculiar colour ; 
and these images are arranged in strict contiguity, 
■o as to form a continuous band of light passing by 
perfectly gradual transitions through the whole range 
of simple colour, except at the narrow intervals occu- 
pied by the dark lines. The first coloured band 
given on the accompanying plate is a rough re- 
presentation of the appearance then produced. If 
the slit is illuminatea by a gas flame, or by any 
ordinary lamp, instead of by solar light, no such 
lines are seen, but a perfectly continuous spectrum 
is obtained. The dark lines are therefore not char- 
acteristic of light in general, but only of solar light. 
Early in the present century Wollaston saw and 
described some of the more conspicuous of them; and 
some time later Fraunhofer counted about 600 of them, 
and put down a large number in their proper places 
in a map of the spectrum constructed by him. Some 
of the principal lines he distinguished by letters of 
the alp^bet, beginning with A in the red and going 
cm to H in the violet. (See the Plate.) These lines, 
which are often spoken of as Fraunhofer’s lines, are 
constantly referred to as reference marks for the ac- 
curate specification of different portions of the spec- 
trum. They always occur in precisely the same 
places as regards colour, but do not retain exactly 
the some relative distances one from another when 
prisms of different materials are employed, different 
parts of the spectrum being unequaUy expanded by 
different refracting substances. The inequality, - 
however, is not so great as to introduce any difficulty 
in the identification of the lines. The same system 
of dark lines is found in the spectra of the moon and 
planets, this being merely a consequence of the fact 
that they shine by the reflected light of the sun. 
The spectra of the fixed stars also contain systems of 
dark lines which are different for different stars (as 
shown in the Plate). Flames emitting the light of 
incandescent gases give a discontinuous spectrum 
consisting of a finite number of bright lines. The 
spectra of incandescent solids and Squids are com- 
pleted continuous, containing light of all refrangibil- 
ities from the extreme red to a higher limit depend- 
ing on the temperature. The characteristic features 
exhibited by different spectra will be understood from 
the Plate, which shows the spectra pertaining to cer- 
tain fixed stars, gases, and several of the more easily 


volatilized metals, the solar spectrum being given at 
the top for comparison. The bright lines of some of 
these substances are precisely coincident with some 
of the dark lines in the solar spectrom. The more 
remarkable of them are marked by the Greek letters 
a, /3, 7, &C. The scale at the top, which is graduated 
from 1 to 170, corresponds to the scale that forms 
part of the spectroscope. See Spectroscope. 

The fact that certain substances when incandes- 
cent give definite bright lines has been known for 
many years, from the researches of Brewster, Her- 
schel, Talbot, and others, but it was for a long time 
thought that the same line might be produced by 
different substances, more especially as the bright 
yellow line characteristic of sodium was often seen 
in flames in which that metal was not supposed to be 
present. Professor Swan, having ascertained that 
the presence of the 2,500,000th part of a grain of 
sodium in a flame was sufficient to produce it, con- 
sidered himself justified in asserting, in 1856, that this 
line was always to be taken as an indication of the 
presence of sodium in larger or smaller quantity. 
But the greatest advance in spectrum analysis was 
made by Bunsen and Kirchhoff, who, by means of a 
four-prism spectroscope, obtained accurate observa- 
tions of the positions of the bright lines in the spec- 
tra of a great number of sul^stances, as well as of the 
dark lines in the solar spectrum, and called attention 
to the identity of several of the latter with several 
of the former. Since the publication of their re- 
searches the spectroscope has come into general use 
among chemists, and has already led to the discovery 
of four new metals, -caesium, rubidium, thallium and 
indium. For some highly important facts revealed 
by the spectroscope in regard to the physical con- 
dition of the sun, see the ^icle SuN. 

I Another important point has been brought out by 
spectrum analysis. Arguing from the undulatory 
theory of light that a luminous body, such as a star, 
if approaching us would give rise to a greater number 
of undulations, if receding would give rise to a 
smaller number than if it stood still, it has been 
shown by spectroscopic observations that the star 
Sirius must be receding at the rate of about 20 miles 
per second, this being determined by the displace- 
ment of the F line of its spectrum as compared with 
that of the sun or of hydrogen. The star Arcturus^ 
on the other hand, is approaching at the rate of about 
50 miles per second. Spectrum analysis is also 
employed in the detection of blood. H the light 
from a source giving a continuous spectrum passes 
through a glass vessel containing water with a little 
blood dissolved in it, the dark absorption bands indi- 
cating blood appear on the spectrum, and with a 
specif instrument called a micro-spectroscope the 
most minute trace of blood may be detected. 

SPECULAR IRON. See Iron (Ores op). 

SPECULUM, a polished metallic surface used to 
reflect images. Specula are employed in large tele- 
scopes as reflectors. The metal of which Lord Rosse’s 
specula are made is an alloy of four parts copper to 
one part tin. It is found most convenient to make 
the largest telescopes reflecting telescopes. The great 
thickness of an object-glass when of large size pro- 
duces considerable absorption of light, and this, and 
the difficulty in manufacturing large glass lenses^ 
have hitherto deterred makers from attempting an 
achromatic object-glass of much more than 2 feet 
diameter. There appears to be no objection, except 
weight, to our havii^ a speculum as large as we like. 
When a speculum has been cast, it must be out and 
polished to a perfect parabolic surface, a process of 
great nicety; besides, it must be suffidently heavy 
to prevent distortion or flexure from any cause triiile 
in use. The metal soon loses its polish, and there is 
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gnat tnmble in keeping it bright without injuring 
the shape. It is found that an improved spe^um 
in these respects is made of glass whidti has been 
ground and polished to shape once for all, and then 
covered with silver by the process known as Liebig’s. 
Such a re cal led silvered specula. 

SPECULUM METAL, an alloy of tin and copper 
with a small quantity of arsenic. 

SPEECH, the production of articulate sounds by 
the larynx or organ of voice and other stroctures. 
Through speech man holds communication with his 
fellows, and is thus raised to an almost immeasurable 
height above lower forms of animal life; the varied 
powers of expresHon constituting perhaps the most 
rem^kable of the gifts or attributes which the pos- 
session of speech bestows, llie voice itself consisU of 
certain tones, which, produced in a certain sequence, 
constitute music; but speech proper consists in the 
tones of voice becoming modified^ through the agency 
of the tongue, cheelu, lips, and other structures 
which intervene between the glottis and the outer 
opening of the mouth. Speech therefore consists in 
certain modifications of voice, and without these modi- 
fications the essential idea of speech is lost. Music, 
as consisting of voice idone, may undoubtedly express 
the feelings of man — but this expression is obviously 
of the most limited kind, when compared with the 
powers with which speech invests its possessors. The 
production of voice itself, and of musical tones, will 
be considered in the article Voice (which see); and 
the structure of the larynx has already been fully 
described and illustrated in the article of that name. 
Speech, as above defined, of some kind or other con- 
stitutes the language of every nation, and the modifi- 
cations of articulate sounds which may be invented 
and used by man is almost unlimited As a rule 
the more common sounds in languages are those 
which are most easily produced by the lamyx. No 
one language contains all the sounds capable of 
being produced ; and indeed the differences between 
languages appear in the main to consist in the diver- 
sity of the leading or more common combinations of 
sounds of one language, as distinguished from those 
of another. In speech two claves of sounds are 
produced, these being usually known as vowels and 
consonants. Vowels are pronounced by sounds coming 
primarily from the larynx; consonants being formed 
by Boundi caused by the interruption of the currents 
of air in the mouth or passages above the larynx. 
The name consonant has, in fact, been applied to the 
sounds of that name from their being for the most 
part sounded effectively only when allied with a 
vowel Thus the consonants 6 or y and p or k, when 
sounded, imply combination with a vowel-sound. 
The vowels are further distinguished by the fact 
that they can be sounded mutely, that is, without an 
appreciable voice sound, or in a whisper. The 
mouth-cavity would appear, however, to assume the 
same form in the production of mute, as in the pro- 
duction of vocalized or sounded vowels. Kempelen’s 
researches have shown that the conditions required 
to change the same sound into different vowels con- 
sist simply in variations in the size of the mouth- 
cavity and of its opening; and the foUowdng table 
has been constructed by him to express the relative 
dimensions of the two cavities. He recognizes five 
degrees of size in the mouth-cavity itself (or space 
between the tongue and palate) and in the oral aper- 
ture as well 
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It may also be noted that oonBld6nd>le diffOTenoes 
exist between the dwratum of different articulate 
sounds. As exemplified in the production of such 
consonants as 6, p, and dy the utterance cannot be 
prolonged to any great extent at the will of the 
speaker. Such are termed explosive consonants. On 
the other hand, such oonsonants as A, m, n, 8 are 
named continuouSy from the fact that their sounds 
may be prolonged to an indefinite extent, so long, 
indeed, as the particular shape of the mouth and 
expiration are carried on. The explosive sounds are 
inca|)able of union with intonation or vocal tone, and 
are m this respect absolutely mute; whilst continuous 
consonants are of a more or less musical and intoned 
kind. The study of the respective acts and processes 
involved in the production of speech and of its vari- 
ous constituent sounds, is of the greatest importance 
in view of the successful treatment of many i&eotiona 
of speech, of which is the most common and 

the most grievous. This distressing complaint appears 
usually to result from a want of power to combine 
and unite the different muscular actions concerned 
in the production of speech, with the effect of produc- 
ing disjointed expressions of the constituent parts of 
words or sounds. Dr. Marshall Hall regarded the 
causes of stammering as due essentiall}^ to abnormal 
states of the nervous centres. This cause was termed 
centrum when it was believed to arise from the nerve- 
centre itself being affected, and eccentric when it 
proceeded from abnormal impressions in its afferent 
nerves. The first condition probably includes the 
vast majority of the causes of stammering. Those 
continuous consonants in the pronunciation of which 
no air passes through the nose, and where the parts 
of the mouth in their pronunciation are firmly com- 
pressed, are the sounds in the expression of which the 
stammerer finds most difficulty. Such are the con- 
sonants V and /. The cure of this complaint appears 
most naturally to lie in the direction of inculcating 
confidence in the patient’s own powers of overcoming 
the difficulty, by time, patience, perseverance, and 
above all by careful attention to the clear, steady 
articulation of the different letters. Dr. Amott’s 
method of cure consisted in making the patient con- 
nect his words by a vocal intonation, so as to avoid 
stopping the breath. When stammerers are able to 
sing distinctly enough, this power is probably due to 
the fact that in singing the glottis is kept open, and 
less liability to spasmodic action exists. In ventriUh 
quism laryngeal sounds are modified probably through 
peculiarities in the acts of breathing, l^is habit 
may be acquired by practice; and it is well known 
that the success of the ventriloquist does not alto- 
gether depend on his deceiving the hearing sense 
^one; since, the attention being directed to any 
given point from which sounds arise, our imagination 
leads us to look to that point as the source of the 
sounds, and unconsdously aids in the deception. In 
the de^ and dumb no 'finding conception or recalled 
sensation’ of the nature of vocal sounds or musical 
tones exists; and hence, although the organs of voice 
are perfectly developed, no power of uttering vocal 
sounds is present The absence of hearing powers, 
in the first instance, prevents the conception of sounds 
and also prevents their imitation. Persons bom deaf 
are thus necessarily dumb. But through training 
such persons may speak in a more or less satisfactory 
manner. Where dumbness exists alone the affection 
probably depends on some deep-seated affection of 
the nervous centres, exhibited in many cases of ner- 
vous disease. In Dr. Kitto’s Lost Senses will be 
found an interesting account of his own case, in which 
he lost the power of voice through an affection ot 
the hearing — the latter being the result cl an acci- 
dent Bee also Voxel. 
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8PEISS. In the preparation of imalt a prodnot 
ii obtained oonaisting of mixed anenidee and enl- 
phidee of nickel, copper, and iron. To this subetanoe, 
which hae a brilliant metallic-like appearance, the 
name speiM is given. See Smalt. 

SPELTER. See Solder. 

SPENCE, William, an eminent naturaliei^ waa a 
native of Yorkshire, and in early life engaged in bud- 
nesB in HulL The study of natural history and the 
observation of the habits of animals, more especially 
insects, early formed a favourite pursuit with him, 
and having accidentally made a journey into Suffolk, 
he made there the acquaintance of the distinguished 
entomologist Mr. Kirby (see EIirbt), the result of 
which was the joint production by ^e two of the 
well-known Popular Introduction to Entomology. 
The first volume of. this work appeared in 1815, and 
it was subsequently completed in four volumes. A 
seventh and cheap edition of the first two volumes 
(the popular portion of the work) was published in 
1856. He was a fellow of the Royal, Linnman, and 
Entomological Societies, and of the last he was at 
one tune president. During the latter part of his life 
he resided in London, where his death took place on 
the 6th of January, 1860. 

SPENCER^ Georob John, Earl, was of the 
second branch of the Spencer family, the elder pos- 
sessing the title of Duke of Marlborough. His father, 
in 1761, was created Baron Spencer, and in 1764 
Viscount Althoip and Earl Spencer. G^rge John 
was bom at Wimbledon in 1758, and was ^ucated 
at Harrow, and afterwards had for his tutor the 
celebrated Sir William Jones. From Harrow he 
removed to Trinity College, Cambridge. When he 
had completed his education he travelled, and on his 
return was elected member of Parliament for the 
county of Northampton. In 1789, by his father’s 
death, he became Earl Spencer. In the House of 
Lords he voted with the Whigs, till the period of 
the French revolution, when, with some others of 
the party, he joined the party of Pitt, after which 
he was for some time a member of the Pitt adminis- 
tration. In 1801 he retired with Pitt, but after- 
wards again joined his old friends, and when they 
came into place in 1805 he waa appointed secretaiy 
of state for the home department He died at his 
seat of Althorp, in Northamptonshire, on the 10th 
November, 1884. Earl Spencer was president of 
the Roxburghe Club at its origination, and poBsessed 
the largest and richest private library in the world. 
The foundation of his library was laid in 1789, by 
the purchase of Count Rewiczki's collection, for an 
annuity of £500 sterling. This collection he increased, 
at a great expense, by the purchase of books in all 
parts of Europe. A catalogue of the rarest and 
most costly works of the collection has been prepared 
by Dibdin — Bibliotheca Spenceriana, or a Descrip- 
tive Catalogue of the Boolu printed in the Fifteenth 
Century, and of many Valuable First Editions (four 
vols., 1814-15). It contains en^vings, woodcuts, 
and facsimiles. The bulk of this library is now in- 
cluded in the Rylands Library, Manchester. 

SPENER, Philipp Jakob, a celebrated divine of 
the Lutheran Church in the seventeenth century, 
was bom in 1635, at Rappoltsweiler, in Upper 
sace. His piety was early awakened by his patron- 
ess, the Countess of Rappolstein, and was confirmed 
by witnessing, at the age of fourteen years, her pre- 
paration for death. In 1651 he commenced his 
theological studies at Strasbuig, becuime in 1654 
tutor of the Princess of the Palatinate, and delivered 
lectures on philosophy and history. From 1659 to 
1662 he travelled in Germany, Switzerland, and 
France, and in the last-mentioned country became 
acquainted with the Jesuit Menestrier, celebrated 


for his knowledge of henddiy, and having been tiini 
led to study thra sdenoe wrote several works on 
heraldry, s&l much esteemed. In 1664 he was 
made Doctor of Theology at Strasbuig, and in 1666 
he received the office of senior clergyman at Frank- 
fort-on-the-Main. In 1670 he Instituted his cele- 
brated coUegia which, against his wiU, 

became the ori^^ of pieUtm. f^m this time 
Spener’s history is wholly connected with tills 
remarkable change in the religious state of Protes- 
tant Germany, as it was chiefly owing to his example 
and the spirit of his writings. The Lutheran Chu^ 
at that time was fast sinking into a lifeless dogma- 
tism. Doctrines, forms, and polemics were confounded 
with a religious life. Spener, in his Pia Desideria 
and other treatises, exposed the evils of this state of 
things, and showed how the important office of the 
ministry had become alienated from its proper pur- 
pose — that of instracting the people in trae religion, 
correcting their faults, and alleviating their afflic- 
tions. From 1686 to 1691 he was preacher to the 
court in Dresden, and even then occupied himself 
with the religious teaching of children. A represen- 
tation which he made to the elector in writing re- 
specting his faults brought him into disgrace. He 
went in 1691 to Berlin, where he took an active part 
in the foundation of ^e University of Halle. In 
1698 the court of Dresden invited him to return; 
but he preferred to remain in Berlin, where he was 
in the possession of high appointments. He died in 
that city in 1705. See Pietism. 

SPENSER, Edmund, a celebrated English poet, 
was bom in London, near the Tower, about 1552. 
He was descended from the Spensers of Hurstwood, 
Liancashire, and remotely connected with the family 
of Sir John Spenser of Althorp. He received his 
earlier education at the Merchant Taylors’ School, 
and was admitted as a sizar of Pembroke Hall, Cam- 
bridge, on the 20th of May, 1569. He graduated as 
B.A. on the 16th of January, 1573, and as M.A. on 
the 26th of June, 1576. On leaving the university 
he took up his residence with some of his relations 
in the north of England, where he unsuccessfully 
wooed a lady whom he celebrates under the name 
of Rosalind in his Shepherd’s Calendar. The Shep- 
herd’s Calendar was first published in 1579, but it 
did not bear his name. Ten years before, a few 
sonnets translated from Petrarch, which were long 
afterwards republished in Spenser’s Complaints, had 
appeared in Van der Noodt’s Theatre of Worldlings. 
The year before the publication of the Shepherd’s 
Calendar he had been advised by his friend Gabriel 
Harvey to remove to London, where he entered the 
household of the Earl of Leicester. Through his 
patron he became acquainted with Sir Philip Sid- 
ney, to whom he dedicated his poem. In 1580 he 
was appointed, through the influence of Sidney, 
secretary to Lord Grey de Wilton, lord-lieutenant 
of Ireland, and accompanied him to his seat of 
government. In 1581 he got the appointment of 
clerk of degrees and recognizances in the Irish 
Court of Chancery. In 1586 Lord Grey, in con- 
junction with the Earl of Leicester and Sir Philip 
Sidney, procured for him a grant of upwards of 
3000 acres in the county of Cork, out of the for- 
feited lands of the Earl of Desmond; on whic^ how- 
ever, by the terms of the gift, he was obliged to 
become resident. He acoo^ingly fixed his resid- 
ence at Kilcolman, in the county of Cork, probably 
not later than 1588, in which year he resigned his 
clerkship in the Court of Chancery. In 1588 he was 
appoint^ clerk of the council of Munster, and in the 
following year he received a visit from Sir Walter 
Raleigh, who, since the death of Sidney in 1586, 
had Income bis most intimate friend, and whom he 
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MlcfcratM under the title of the Shepherd of the 
Ooean. He wm then engaged in the oompontion of 
the Faerie Queene, of wMoh he had written the first 
three books. With these he accompanied Raleigh 
the next year to England, where they were pub- 
lished in 1590, with a dedication to Queen Elizabeth, 
and an introductory letter to Raleigh explaining the 
nature of the poem. Raleigh also gained him the 
favour of the queen, who rewarded his poetry and 
dedication with a pension of £50. It is not impro- 
bable that on occasion of this visit he made the 
acquaintance of Shakspere. (See Shakbperx.) In 
1591 his rising reputation induced his bookseller to 
cellect and print his smaller pieces, which were pub- 
lished under the title of Complaints. It was probably 
in the same year that the Daphnaida was first pul> 
lished, and it is certain that before the close of that 
year Spenirar was again at Kiloolman. He then 
passed an interval of two or three years in Ireland, 
where, in 1594, he married, being ttien in his forty- 
first year. The courtship of the lady he married 
is celebrated by him in his eighty-eight sonnets, and 
the <x>nsummation to which the courtship led, in his 
Epithalamium. In 1595 he paid another visit to 
Londoi^ and again made this the opportunity of 
publishing some of hk works. These were, first, a 
volume containing Colin Clout's Come Home Again, 
and Astrophel and The Mourning Muse of Thestylis, 
the last two being elegies on the death of Sir Philip 
Sidney; second, his sonnets and Epithalamium in one 
volume; third, the fourth, fifth, and six books of the 
Faerie Queene, together with a new edition of the 
first three books; fourth, his Prothalamium or Spousal 
verse on the marriages of the Ladies Elizabeth and 
Catharine Somerset; and fifth, Four Hymns in 
Honour of Love, of Beauty, of Heavenly Love, and 
of Heavenly Beauty, together with a reprint of his 
Daphnaida and Epithalamium. The first two of 
these publications appeared in 1595, the others in 
1596. It was probably also during this visit that 
he drew up his View of the State of Ireland, which 
was presented to Queen Elizabeth, but which lay 
in MS. until printed, in 1633, by Sir James Ware, 
who bestows much applause on the information and 
judgment displayed in it. It appeared in the year 
mentioned as part of a work bearing the title of a 
Chronicle of Ireland, by Meredith Hanmer, Edm. 
Campion, and Edm. Spenser. In 1597, probably early 
in the year, Spenser returned to Ireland, and in Sep- 
tember, 1598, he was appointed sheriff of the county 
of Cork. The rebellion of Tyrone, however, took 
place in October, and proceeded in the district in 
which Spenser lived with such fury as to compel 
him and his family to quit Kilcolman in so much 
confusion that an infant child was left behind, and 
burned with his house. The unfortunate poet 
arrived in England with a heart broken by these 
misfortunes, and died the 16th of the following 
January, 1599, in the forty-sixth year of his age. It 
k asserted that he terminated hk life in great dk- 
tress; but it has been contended that the poverty 
referrad to by Camden and several of hk poetical 
contemporaries applies rather to hk loss of property 
generally than to absolute personal privation. Thk 
inference seems the more probable, as he was interred 
in Westminster Abbey at the expense of the Earl 
of Essex, who would scarcely have allowed the man 
to starve whom he thus honoured. A monument 
was afterwards erected over hk remains by the cele- 
brated Anne, countess of Dorset. Of the personal 
character of Spenser there k no direct testimony; 
but it may be inferred frcm the friendships which be 
formed, and from the purity, devotion, and exalted 
morality of hk writings. As a poet, although hk 
miTi«r works contain many beauties, Spenser will be 


judged chiefly from the Faerie Queens, the predom- 
inant excellencies of which are imagery, feeling, and 
melody of versification. With all its defects it fur- 
nishes admirable examples of the noblest graces of 
poetry, sublimity, pathos, unrivalled fertility of con- 
ception, and exqii^te viridness of desorption. The 
Orlando Furioso of Ariosto was hk professed model 
in writing it Its great length and want of interest 
as a fable, added to the difficulties of the language 
(which was in great part obsolete even in his own 
oAy), may, indeed, deter readers in general from a 
complete perusal, but it will always be resorted to 
by tne genuine lovers of poetry as a rich store-house 
of invention. In the full title the poem k described 
as ‘dkposed in twelve books fashioning twelve moral 
virtues,' and the introductoir letter to Raleigh shows 
that the work was intended to be throughout alle- 
fforicaL The virtues * fashioned ' in the six complete 
books are Holiness represented by the Redcrosse 
Knight, Temperance by Sir Guyon, Chastity by 
Britomartis, * a Lady Knight,* Friendship by Gam- 
bel and Triamond, Justice by Artegall, and Cour- 
tesie by Sir Calidore. The stanza which Spenser 
has adopted in the Faerie Queen k usually called 
the Spenserian, and k no doubt of his own invention. 
It consists of a strophe of eight decasyllabic verses 
and an Alexandrine, and has a threefold rhyme — 
the first and third verses forming one, the second, 
fourth, fifth, and seventh another, and the sixth, 
eighth, and ninth the third. When well managed 
it k majestic in its character, but with inferior ver- 
sifiers is ant to become languid and heavy. It has 
been largely adopted by later poets, as by Beattie in 
hk Minstrel, Byron in hk Childe Harold, Ac. Of 
the Faerie Queene there appeared, l)esidea the six 
b<K)ks above mentioned, two cantos on Mutability, 
which were first publkhed in the folio edition of the 
Faerie Queene in 1611, and which were introduced in 
that edition as apparently part of a book of that 
poem under the legend of Constancy. The rest of the 
last six books of the Faerie Queene was |)robably 
never completed, but it k probable that some parts of 
them were composed but lost in the fire by which 
hk house was destroyed in 1598. The best annotated 
editions of Spenser’s complete works are those of J, 
Payne Collier (five vok., 1862) and Dr. Grosart 
(ten vols., 1880-82), and the best one- volume edition, 
that edited by R. Morris (1869; new ed. 1897). 
Some of the separate books have been publkhed 
with notes in the Clarendon Press senes. See 
Craik's Spenser and his Poetry. 

SPERM-OIL. Bee Sperm-Whale. 

SPERMOPHILE. See Marmot. 

SPERM WHALE, or Cachalot {Phyaeter), the 
name s{)ec{ally given to a species of Cet^a belonging 
to the family of the Catodontidee or Physeteridse, 
a group belonging to that section of the Whale order 
denominated ‘toothed* whales, in contradktinction 
to those which possess 5a/een or whalebone- plates 
(Baliunidse). *rhe Physeteridse as a family are dk- 
tingukhed by the absence of baleen, and by the pre- 
sence of numerous (about fifty-four) conical, pointed 
teeth in the lower jaw, whikt those of the upper jaw 
are rudimentary, and rarely or never cut &e gum. 
The head k exceedingly large and massive, and forms 
about a third of the total length of the b<riy; whikt 
the * blow-holes’ or nostrik are united to form an 
opening of crescentic shape, and are situated (in the 
typical Sperm Whale) in front of the head. The 
Sperm, or Spermaceti Whale as it k sometimes called, 
attains a very large size, and may measure from 
50 to 70 or 80 feet in length. Its scientific designa- 
tion k Phyaeter or Catodon mctcrot^halua, the latter 
name meaning ‘long-headed.* The back appears 
‘humped,’ and rises abruptly in front, but tapers 



250 


SPESSAET— SPHERE. 


towards the tail extremity. The colour is a blackish- 
gray, which may exhibit greenish or bluish hues on 
the upper parts. The teeth of the lower jaw average 
each about 3 inches in length. They are set in a 
common {alvtalar) groove, which is only partially 
divided by septa or partitions into ‘ tooth-sockets ’. 
The snout is veiy broad, and abruptly truncated. 
The Sperm Whale is noted in a commercial or eco- 
nomic aspect, not only for the oil obtained from the 
blubber, but for various other valuable products. 
The blubber attains a depth of about 12 or 14 inches 
in this species, and is consequently not of great thick- 
ness when comi)ared with that of other species of 
whales. The ajiermaceti, which forms a very charac- 
teristic product of these animals, is contain^ within 
the head in two large special cavities, and is also 
diffused through the blubber itself. It is an oily 
substance of clear appearance and white colour, but 
which concretes and solidifies when exposed to the 
air. A large quantity of oil is usually mixed with the 
spermacieti itself, and this oil has to be removed in 
commerce to purify the latter substance. To obtain 
it in its purest condition it has to be boiled in alcohol, 
from which it is deposited in the form of laminated 
white crystals. Twenty-four barrels of spermaceti 
have been obtained from a specimen 64 feet long, the 
same whale yielding 100 barrels of oil. The sub- 
stance known as ambergris is also obtained from 
these whales. It is found within the stomach and 
intestines, and is very generally believed to represent 
an abnormal or biliary concretion (or gall-stone), its 
analysis showing it to be composed of a substance 
nearly allied to cholesterine, which forms the chief 
compound of gall-stones. A mass of 60 lbs. weight 
has l>een found within the body of a single whale. 
Spermaceti is used as an element in ointments and 
other medicinal compounds, and for making candles; 
whilst ambergris is chiefly used in the manufacture 
of various perfumes. The sperm-oil, which is free 
from the peculiar smell of other ‘ whale oils ’, is used 
for burning in lamps. The United States sperm 
fisheries afford the chief supply of this oil. 

The Sperm Whale inhabits the southern oceans, 
and very rarely ventures into more northern seas. 
Its food apf^ears to consist chiefly of cuttle-fishes and 
smaller mollusoa; and it is gregarious in habits, the 
‘herds’ or ‘schools’ each containing several hundreds 
of these animals. The schools generally exhibit a 
division intoaband of youngmalesand one of females, 
several old males, or ‘schoolmasters’, being attached 
to the latter band. Sometimes, when irritated or 
roused to anger, these whales will attack and destroy 
the whale-boats. They are much attached to their 
young, and generally produce but one young one at 
a birth. No particular season seems to be regarded 
as the breeding stjasonpar Sperm whales 

have occasionally been found stranded on British 
shores. See the plate at Cetacka, fig. 10. 

SPESSART, a range of hills in Germany, which 
commences in the north-west of Bavaria, on the 
right Imnk of the Main, and stretches n.n.e. partly 
through the Prussian government of Cassel. Its 
highest peak is 2020 feet in height. 

SPEY, a river in Scotland, rises about midway 
between Loch Laggan and Loch Oich in Invemeaa- 
shire, flows north-east through the beautiful valley of 
Strathspey, forming in part of its course part of the 
boundary between the counties of Elgin and Banff, 
and falls into the Moray Firth a little below Gar- 
mouth, after a course of about 107 miles. Its current 
at first is somew^hat sluggish, but afterwards becomes 
very rapid, so that it is useless for navigation. It is 
chiefly used for floating down timber, and is noted for 
its salmon fisheries. Its only important tributaries 
are the Bulnain on the left, and the Avon on the right. 


SPEYER, or Spbier. See Spibe. 

SPEZIA, a town of Italy, in the province of Genoa^ 
situated at the north-west end of the Gulf of Spezia^ 
at the foot of beautiful and strongly-fortified hills, 
60 miles south-east of Genoa. It has one of the 
largest and safest harbours in Europe, and is now the 
chief Italian naval station. The naval harbour, royal 
dockyards, naval arsenal, ship-building yards, marine 
artillery magazines. Piazza d’Armi or exercising 
ground, military hospital, and artillery barracks are 
situated to the south-west of the town proper, from 
which they are separated by the Viale Savoia. The 
streets are mostly laid out on the rectangular plan, 
and there are three or four fine sejuares, of which the 
largest is the Piazza Vittorio Emanuele. Among 
noteworthy buildings in the town are the infantry 
barracks, the navid barracks, the town -hall, the 
cathedral, the jK>8t-oj5ice, the prefecture, the civil 
hospital, the admiralty, two theatres, and the railway- 
station. The commercial harbour is much smaller 
than the naval one, and is situated on the sea-front 
of the town proper. The new commercial harbour 
was begun in 1890. The chief imports are coal, 
wheat, lead ores, and machinery, and the chief ex- 
ports are lead and marble, but the trade is not of 
great importance. In and near Sjwjzia there are 
manufactures of lead, leather, glue, acids, chemical 
manures, &c., and ship-building is carried on. Vines 
and olives are extensively grown in the surrounding 
district. The town is now lighted by electricity. 
The climate is very mild, and in consequence 
8pezia is a favourite winter resort for English 
people. Its sea-bathing is excellent. Pop. (1899), 
63,163. 

SPEZZIA, or SPRTSiE (ancient, Tiparenos) an 
island of Greece, at the eastern entrance of the Gulf 
of Najjoli, about 3 miles s.s.w. of the coast of Argolis; 
length, 4 miles; breadth, about 3. Though very 
rocky it has many patches of soil which are carefully 
cultivated. A town of the same name stands on the 
east shore, and has a good harbour. During the 
Greek war of independence the inhabitants of this 
island, mostly of Albanian stock, contributed, with 
those of the neighbouring island of Hydra, most of 
the ships and sailors of the Greek fleet, and made 
themselves famous by their exploits at sea. Pop. 
(1896), 4432, mostly living in the town of Spezzia 
and engaged in commerce. 

SPHAGNUM, a very common genus of mosses, 
the tyi>e and only genus of the family Sphagnacese, 
remarkable for the whitish colour of the leaves. 
These plants are soft, flaccid, and, when moistened, 
absorb water like a sponge, but become friable in 
drying. Both the paleness of their leaves and their 
great absorptive power are explained by the nature 
of the leaf -cells. A few small cells containing chloro- 
phyll and active protoplasts are wedged in among a 
great number of much larger cells without proto- 
plasm. These latter cells have their walls strength- 
ened by spiral thickenings and pierced by many 
pores. They grow in moist, boggy places, whence 
their name of hog moms, and are usually saturated 
with water, often occupying exclusively considerable 
tracts of marshy ground. The formation of peat in 
such situations is often owing, in a great measur^ 
to the presence of these plants. They are found in 
all parts of the globe froin the equator to the polar 
regions. They are excellent for enveloping the roots 
of plants intended for distant transportation. The 
common species are S. cymhifdlium, S. dcutifolium, 
S. cuspidatunii and S. aquarrosum. 

SPHERE, a solid bounded by a surface which is. 
everywhere equally distant from a certain point 
called the centre. If an arc equal to a semicircle be 
made to rotate about the straight line joining its ex- 
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tremitiei, it will generate in ipaoe a spherical snr- 
face. Any section of a sphere by a plwe will be a 
circle ; when the plane passes through the centre the 
circle of section is a great circle; any other section is 
a s m all circle. A steaight line passing through the 
centre and terminating at the surface is a diameter; 
a straight line from Sie centre to the surface is a 
radius. The surfaces of spheres vary as the squares 
of their radii. The area of the surface of a sphere is 
4 T r*, where ir is 3T416 the circumference of a circle 
in terms of the diameter, and r is the radius of the 
sphere; that is, the area of a sphere is four times the 
mrea of a great circle. If a spherical surface be cut 
into mgs by a set of parallel planes, the area of any 
ring is proportional to the distance between the two 
planes which determine it, and the area of the ring 
is to the total area of the spherical surface as the dis- 
tance between the two planes is to the length of the 

4 

diameter. The volume of a sphere is ^ ir r*. 

SPHERICAL ABERRATION, the confusion 
caused by a spherical mirror at its focus on account 
of the mirror being spherical and not parabolic. 
Any right line drawn from the focus of a parabola 
to the curve, and another right lino drawn from the 
same point parallel to the axis make equal angles 
with the normal at the point; hence any ray of 
light parallel to the axis of a parabolic reflector will 
be reflected accurately to the focus. A small por- 
tion of a spherical surface does not differ much 
from a small portion of a parabolic surface. 

SPHEROID, a solid generated by the revolution 
of a semiellipse about its axis when the ellipse does 
not greatly differ from a circle. A prolate spheroid 
is generated when the axis of revolution is the major 
axis ; an oblate spheroid is generated about the minor 
axis. 

SPHEROIDAL STATE, the name given to the 

E henomena presented by liquids when placed on a 
ot surface. Leidenfrost observed that a drop of 
water placed on a very hot surface assumed a sphe- 
roidal shape and did not touch the surface. M. 
Boutigny made a more thorough study of the sub- 
ject, and experimented with various liquids. The 
limit of temperature of the hot surface is the 
temperature at which the drop of liquid spreads on 
it and boils with a hissing noise. M. Boutigny places 
the limit for water at 142® C., and at 61° C. for ether. 
The temperature of a drop of liouid in the spheroidal 
state is idways below that at which the liquid boils, 
and for this reason the interesting experiment of 
freezing a small quantity of water on a hot platinum 
dish may be performed. The dish is heated to an 
almost white heat, when a small quantity of sulphur- 
ous acid is placed upon it, and assumes the spheroidal 
state ; the boiling point of sulphurous acid is -10® C., 
and in the spheroidal state it is at a temperature less 
than -10‘' C.; a few drops of water added to the sul- 
phurous acid is immediately frozen, and may be 
thrown out of the dish a mass of ice. Substituting 
nitrous oxide for sulphurous acid, and mercury for 
water, mercury may be solidified in the same 
manner. 

In various ways it is made evident that the lio^uid 
does not touch the surface, such as making the surface 
a flat plate and observing that light passes between 
the spheroid and the plate, or letting a conducting 
point enter the spheroid from above, and trying if a 
current of voltaic electricity will pass between the 
spheroid and the dish. The temperature of the 
spheroid is kept low by the rapid evaporation which | 
is going on at its surface; the spheroid is kept from 
touching the dish by a cushion of vapour, and this 
cushion is non-oonducting, so that the heat which i 
affects the spheroid is heat radiated from the dish; 


as soon as the temperature of the dish b le« than 
that competent to provide a cushion of vapour suffi- 
ciently dense to sustoin the spheroid completely from 
contact with it, the spheroid spreads on the dish and 
is quickly dissipated by the heat which it now 
receives by contact. 

SPHINX, a fabulous monster which figures both 
in the Grecian and Egyptian mythologies and was 
probably of Egyptian origin. The sphinx of the 
Greeks is represented with a body like that of a lion 
with wings, and with the breasts and upper parts of 
a woman. HSra, says the fable, provoked with the 
Thebans, sent the sphinx, the diaughter of Typhon 
and Echidna (or of Typhon and Chimsera, or of 
Orthrus and dfimsera, Orthrus being himself the son 
of Typhon and Chimsera), to punish them. It laid 
this part of Bceotia under continual alarms by pro- 
posing an enigma, and devouring the inhabitant if 
unable to explain it. The Thebans were told by the 
oracle that the sphinx would destroy herself as soon 
as the enigma she proposed was explained. In this 
enigma the question proposed was. What animal 
walked on four legs in the morning, two at noon, and 
three in the evening. Upon this Creom king of 
Thebes, promised his crown and his sister Jocasta in 
marriage to him who should deliver his country from 
the monster by a successful explanation of the enigma. 
It was at last happily explained by (Edipus, who 
observed that man walked on his hands and feet 
when young, or in the morning of life; at the noon 
of life he walked erect; and in the evening of his 
days he supported himself upon a stick. (See CEni- 
PU8.) The sphinx no sooner heard this explan- 
ation than she threw herself from a rock, and imme- 
diately expired. It was frequently used by the 
Greeli as an architectural ornament. The Egyptian 
sphinx does not appear to have been disting^hed 
by the same traits of character. Its form resembled 
that of the Greek sphinx, but was not exactly the 
same. It had a human head (male or female) on the 
body of a lion (not winged), and was always in a 
recumbent {Kwture, with the fore-paws stretched for- 
ward, and a head-dress resembling an old-fashioned 
wig; while the Greek sphinx is represented in a 
variety of postures. The features are like those of 
the ancient Egyptians found in the ancient ruins. 
It was common among the Egyptians to set up sta- 
tues of sphinxes before the entrances to temples, one 
on each side. The largest sphinx with which we are 
acquainted is that near the group of pyramids at 
Gizeh. It is about 150 feet long and 63 feet high; 
the body is monolithic, but the paws, which are thrown 
out 50 feet in front, are constructed of masonry. 
The sphinx of Sals, formed of a block of red granite 
22 feet long, is now in the Egyptian museum in the 
Louvre. There has been much speculation concern- 
ing the signification of these figures. The fact that 
some of them have the head of a female and the 
other parts of a male, has led to the conjecture that 
they are intended as emblems of the generative powers 
of nature, which the old mythologies are accustomed 
to indicate by the mystic union of the two sexes in 
one individu^. It is doubtful whether there was 
any historical connection between the Greek and 
Egyptian fables of the sphinx, or whether the Greeks 
merely applied the term sphinx to the Egyptian 
statues on account of an accidental external resem- 
blance between them and their own figures of the 
sphinx. In hieroglyphics the sphinx is called fie5, 
which is still used in Coptic with the signification of 
‘lord’ or ‘master.’ 

SPHINX-MOTH {Sphinx Convolwlt), sometimes 
also named the Unicom Hawk-moth, a mpecies of 
Lepidoptera or Moths belonging to the family Sphin- 
gidee, and deriving its popular name from a sup* 
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poied resemblance wbfoh its caterpillam present 
when they raise the fore part of their homes to 
the mysterious * sphinx’ of Egyptian celebrity. The 
family characters are found in the very long pro- 
boscis, in the small hinder pair of win^ and in 
the bd^y being long and pointed posteriony; whilst 
the genus Sphinx itself is distin^ished by the 
antennas not being club-shaped, and by the wings 
having sharp outlmes. The Sphinx-moth is found 
yery sparingly throughout England. It is nocturnal 
in habits, its cateipiUar feeding chiefly on the Con- 
volvulus or Bindweed, and from this habit the epecific 
name of the moth is derived. The larva is coloured 
green, spotted with black and brown, and striped 
obliquely on each side with yellow stripes bordered 
with black. A curved homy proc^ exists on the 
taU. The wings of the adult moth are brownish, 
marked with gray and white, the abdomen being 
mitfked by reddish or pink bands, and with black 
stripes. A central my mark runs down the centre 
of the body. Allied species are the Privet Hawk- 
moth {S, lAguBlri) ana the Pine Hawk -moth (5. 
Pinoatfri), 

8PHYGMOGRAPH (Greek, aphygmoB, the pulse, 
and gmphd, write’), an instrument for recording 
the movements of the pulse. Sanctorius, an Italian 
physician who died in 1636, is credited with the 
invention of an instrument for measuring the arterial 
pulsations, but what the nature of this instrument 
was is not known. In 1884 H^risson invented an 
instrument for the same purpose. This instrument 
consisted in a tube partially filled with mercury, and 
dosed at the bottom by a delicate membrane. The 
pulse being placed under this column of mercury, the 
membrane in contact with the skin, the rise and fall 
of the mercury in the tube indicated the beats. But 
the first tme sphygmograph or recording instrument 
was the invention of Vierordt* which has received 
various improvements at the hands of Marey and 
Longuet. In its most improved form this instrument 
consists of a small rod which moves vertically up and 
down, and in so doing communicates motion to a 
thread passing round two horizontal movable axes, 
one of which moves a needle which serves as an 
index, while the other moves a wheel A pen held | 
in a jointed stalk follown the movements of this i 
wheel, and records its motions on a strip of paper, | 
which is passed beneath it by clock-work. Tlie 
record has the appearanceof a more or less irregularly 
undulating line. At the lower end of the vertic^ 
rod is a small plate, rounded on the lower surface, 
and when the instrument is in use this plate is 
brought into contact with the skin above the pulse, 
which is kept in position by a rest supporting the 
wrist. Before the instrument is set in full operation 
the position of the pulse is slightly varied until it is 
ascertained in what position it gives the strongest 
impulse to the vertical rod, which is indicated by the 
index needle on a graduated scale. See Br. Sander- 
son’s Handbook of the Sphygmograph. 

SPICE ISLANDS. See Moluccas. 

SPICES, the name given to all those vegetable 
substances, mostly of foreign origin, having an aro- 
matic odour and a hot and pungent flavour, and used 
for seasoning food. Cinnamon, cassia, mace, nutmeg, 
illspioe, pepper, cloves, ginger, vanilla^ are examples 
)f the principal foreign spices; and cumin, coriander, 
:araways, fennel, of the native or naturalized vege- 
able products to which the term is applied. They 
ire obtained from different parts of the plants yield- 
ng them; some being the fndt or the kernel or other 
)art of the fruit, some the outer or inner bark, some 
he root-stock. They owe their odour and flavour to 
he essential oUs they contain. Formerly all foreign 
pices came from the East by way of Arabia and I 


Egypi^ and even yet the great majority of them are 
of eastern origin, althongh several are also obtained 
from America and the islands situated within the 
trcmica. 

SPIDEKy the name given to numerous genera of 
Annulose animals belonging to the dass Arachnida. 
This class is distinguished % the fact that the head 
and chest are unit^ to form one division or cephaUh 
thorax; the breathing is conducted by means of pul- 
monary or lung sacs, either without or in conjunction 
with trachesB or air-tubes; no wings aredeveloped; and 
no antenna or feelers, as such, are represent^, these 
organs being probably replaced in Arachnida by the 
mandiblet or large jaws. The Spiders themselves 
form a very distinct order, Araneida or Sphserogastra, 
of the claM Arachnida. This order is distinguished 
by the abdomen being soft and unsegmented, and by 
: its being attached by a narrow neck to the thorax 
i or chest. The breathing organs exist in the form of 
pulmonary sacs in combination with air-tubes. These 
sacs number either two or four, and open on the 
surface of tiie abdomen, each by a definite aper- 
ture or BpircLcle. Each sac consisto essentially of an 
involution of the skin or integument, in which a 
large number of flat lamellse or plates are situated 
with their flat surfaces placed together like the leaves 
of a book. On these plates the pulmonary blood- 
vessels ramify, and in tnese vessels the blood is sub- 
jected to the action of the aerating atmosphere 
admitted to the sac through its spiracle. The head 
bears simple eyes only, these numbering from six to 
eight. The mandibles or large jaws are hooked, the 
hooks being perforate by a canal which is continu- 
ous with the duct of a poison-gland, this structure 
constituting the offensive apparatus of the class. 
The palpi of the maxillae or lesser jaws are never 
chdcUe, or provided with pincers, as in the Scorpions. 
One of the most characteristic features of Spiders 
as a whole is found in the possession of a spinning- 
apparatus, whereby they are enabled to construct a 
web or net of various kinds, used in the capture of 
their prey. The special silk-glands, furnishing the 
silk secretion wherewith to construct the net, are 
situated at the extremity of the abdomen. These 
glands secrete a viscid fluid, which becomes more 
tenacious when exposed to the air, and can then be 
drawn out in the form of fine silky threads. The 
thread-like shape is given to the secretion by its 
being pressed through certain tubular organs named 
tpinnereta, which are also situated at the extremity 
of the abdomen. The spinnerets number four or six, 
each consisting of a little cone or cylinder, the apex 
of which is perforated by numerous small apertures 
or holes. Pressed through these holes, the silk-secre- 
tion appears in the form of numerous fine threads, 
whilst the threads of the various spinnerets are 
finally united to form the single thre^ with which 
the spider constructs the net. Thus, if we consider 
the delicate nature of this single and compound 
thread, we may form some estimate of the exceeding 
delicacy of the separate threads of which it is com- 
posed. The feet and maxillary palpi appear to be 
the organs with which the web is fixed in its place 
and constructed, and very great variations exist not 
only in the form, but also in the uses to which the 
web may be put The reproductive process in Spiders 
has formed a subject of much interest to natuimists, 
from several anomalous features which it presents. 
The female spiders are much larger and fiercer than 
the males. The sexes are invariably distinct In 
the males the palpi or feelers of the maxillae or lesser 
jaws have their extremities specially modified for 
the storage and conveyance of the male or fertilizing 
fluid to the female organs of reproduction. The 
testes or male organs themselves are situated witbia 
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the abdomen, and it ie bdieved that the males may 
take the semen from the testes, store it in their 
maxillary palps, and thus fertilize the eggs of the 
female, llie yonng do not pass in the course of 
their development through any defined metamor- 
phosis (which see), such as is so well exemplified in 
the case of the Insects; but repeated processes of 
ecdytu or moulting of the skin appear to take place 
during the growth of the young Spiders. In their 
habits Spiders are invariably predaceous and carniv- 
orous, and exhibit, as is well known, much skill 
and ingenuity in the capture of their prey. Their 
nervous system, indeed, is of a more concentrated 
type than that of insects, and is thus better adapted 
to the psychical wants of creatures which prey 
upon other forms. The digestive system also ap- 
pears to exhibit a comparative simplici^ of struc- 
ture, and is thus adapted for araimilating the food, 
which consists chiefly of the easily-digested juices of 
their prey. The entire body in Spiders consists of 
about twenty segments, six of these joints composing 
the head. The order Araneida includes a large 
number of genera and species. It has been divided 
into sub-orders by the number of eyes. Thus the 
Octonoculina possess eight eyes, and these eyes are 
variously disposed on the head in the various genera 
of each sub-order. In this first sub-order the chief 
families are those of the Mygalidse (with four spinner- 
ets), Lycosidie (with six spinnerets), Salticidse (six), 
Thomisidse (six), Drassidus (six), Ciniflonidse (eight), 
Agelenidae (six), and EpeiridsB. The sub -order 
Binoculina includes Spiders with but two eyes, whilst 
the Senoculina p<»S8e8a six. Of the first ^roup the 
family Epeiridffi includes the more familiar forms. 
The Common Garden Spider {Epeira diadenui, 
figured at Entomology, PI. III., fig. f)6), with 
Its geinnetrical web, is a very familiar species. The 
abdomen is marked on its dorsal surface with a triple 
yellow cross, Eftcira hicomia is another well-known 
form. The family Mygalidse (fig. 64) includes several 
famous 8i)eeie8. The Great Crab Spider {Mygale 
canreride8)t and the Af, anctdaria of Surinam, alleged 
to feed on small birds, are notable forms. To this 
family also belong the Trap-door Spiders (Cteniza, 
fig- 55), of which the C. nidulant of Jamaica is a 
familiar species. These latter excavate a nest in the 
ground, and fit to the aperture a curious little door 
or lid, which accurately conceals and closes the en- 
trance to their abode, llie Tarantula {Lyroaa Taran- 
t«/a, fig. 62) belongs to the family Lycosidee or Wolf 
Spiders, which are terrestrial ki habits. This form is 
notable as being regarded in Italy as capable of pro- 
ducing a kind of dancing madness by its bite, which 
music of a particular kind was believed to have the 
power of curing. Lycota aaccata and L. andreni- 
vora are allied species. The English Hunting or 
Zebra Spider {Salticua acenicuat fig. 57, 58) is a pretty 
little Arachnidan. The Clotko Durandiif belonging 
to the family Drassidee, inhabiting Spain and North 
Africa, is remarkable as cxinstructing a kind of little 
tent, in the interior of which the eggs, inclosed in 
little pouches, are contained. The entrance to the 
tent is conceded in such a manner that the spider 
herself alone can gain admittance to her home. The 
interesting Water Spiders {Argyroneta (Kjuatica), 
familiar denizens of our fresh-water pools, lead a 
subaqueous life, and construct their nests somewhat 
in the form of diving-bells with the mouth opening 
downwards, together with thin webs in which their 
prey is captured. The Water Spider being, like all 
other members of its class, an air-breather, is forced 
to carry down with it into the depths of the pool 
supplies of atmospheric air, and the spider may thus 
frequently be seen descending to its abode carrying 
a hnbble of air attached to and entangled in 


the hairs with which its abdomen Is clothed. This 
air, as in an actual diving-bell, displaces the water, 
and thus keeps the intmor of the curious abode 
perfectly dty. The effga of this species are contained 
within little ooooon-mce cases. The colour of the 
Water Spider is brownish, mottled with red tints. 
The speaes of the genus Tegeneria are domestic 
spiders, of which T. domeatica is the most familiar 
member. 

SPIDER- CJBAB (Mata), a g^us of Chabs or 
Brachyura, included in the fa^y Maiadse, and 
deriving their popular name from the rough general 
resemblance their bodies possess to those of spiders, 
the elongated legs assisting this resemblance. T^is 
family is distinguished by its members possessing 
moderately long legs, and by the basal jomt of the 
outer antennse l^ing of large size. The typical genus 
Afaia itself is recognized by possessing an oval body 
and a prominent beaked process or roatrum in front 
of the body. The first pair of legs is hardly larger 
than the other limbs, and the rudunentarv abdomen 
possesses seven joints. The Mata aquinaao, or Com- 
mon or Thomback Spider-crab, is a familiar British 
spedes, and exhibits its carapace or back covered 
with numerous small pointed processes. It is very 
commonly taken in the crab-pots of fishermen. The 
Great Spider-crab (Hyaa araneua), sometimes also 
termed the * Sea-toad,* belongs to a different genus 
(Hyaa), distinguished by the wide flattened carapace 
and by the first joint of the base of the outer antenns 
being flat and wide. The Four-homed Spider-crab 
(Arctopaia tetraodon) has a triangular l)ody, possessing 
four hom-like processes in fronts the two centnu 
ones forming the rostrum or beak. The abdomen Is 
seven- jointed. The colour in this latter spedes is 
yellow. The Three -spiued Spider-crab (Perieeia 
triapinoaa) is known by the lateral antennie being 
inserted under the beak. The front part of the 
carapace presents an arrangement of triple spines, 
from the presence of which the familiar name of tliis 
spedes is derived. This latter crab occurs in the 
West Indian Seas and at the Philippine Islands. 
(See Plate at ChuhTAOKA, fig. 10.) 

SPIDER-MONKEY, a genertJ name allied to 
many species of Platyrhine or New World Monkeys, 
but more especially to the members of the genus 
Atdea, in consequence of the great relative length 
of the limbs and tail, and from the agility of these 
monkeys in leading an arboreal or tree life. These 
monkeys (as in all Platyrhina, which see) possess 
broad nostrils and very long prehensile tails. The 
tail, indeed, serves as a fifth hand in its usefulness 
in grasping the branches of trees. No cheek-pouches 
exist, and the thumb, when present, is placed at a 
different level from the fingers. The head in the 
genus Atelea is rounded and small; the thumbs are 
wholly wanting, the tail l)eing destitute of hairs on 
the under surface at its tip. The name * Ateles* is 
in fact derived from the absence of the thumbs. A 
familiar species is the Chameck (Atelea Ofiameck), 
which has a rudimentary thumb, and which occurs 
abundantly in Brazil ^e body is about 20 inches, 
and the tail 2 feet long. The colour is a general 
black. The Coaita (Atelea paniama) is another and 
most typical species of Spider-Monkey. (See PI. 
at Ape, fig. 12.) The tail in this latter species is 
very long, and endowed with remarkable prehensile 
powers. Its average length is 12 inches, and the tail 
measures over 2 feet long. The fur is of a dark, 
glossy, black hue. The Marimonda Monkey (A. 
Bdzebvih) is a third form, which exists laigely in 
Spanish Guiana, and exhibits a general deep black 
colour of fur. The genus Brachytelea, of which the 
Miriki Monkey (B. hypoxarUhua), or Mono of BrazU 
(fig. 7), is a familiar example, also indudes fomui 
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named Spider -monkeja. The thumb is better de- 
velcped than in the genua Atelti. 

SrIKENABD, or Nabd {Nardotta^ys, Nardot), 
a perfume highly valued by the ancients, and aim 
the plant from which it was obtained. This plant, 
upon evidence first adduced by Sir William Jones, 
and confirmed by two of the greatest of Indian bot- 
anists, Dr. William Koxburgh and Dr. Forbes Boyle, 
is now identified with a plant belonging to the 
Valerian family. After its discovery this plant was 
at first considered as belonging to the genus Valeri- 
ana, but was separated from this genus by De Can- 
dolle, and is now known to botanists as Nardostachya 
jcUamansi It is a native of the mountainous districts 
of Nepaul. The living plant was first found and 
sent home by Dr. Wallich, and soon after Dr. Royle 
succeeded in raising it in the botanic gardens at 
Saharunpur, at the foot of the Himalayas. It is 
well distinguished by its stems or roots above ground 
clustered together, of a bright blackish colour, with 
a shaggy covering, suggestive of the tails of ermines, 
and occasioning the Sanskrit name signifying * locks 
of hair,’ which has been adopted as its specific name 
by botanists. Various species of Valerian, which 
were used by the ancients as substitutes for the true 
Indian spikenard, were also called by that name. 
Such were the Gallic or Celtic Spikenard ( Valeriana 
Celtica and Valeriana aaliunca) and the Cretan Spike- 
nard {Valeriana Italica, Val^'iana tuheroaa^ and 
Valeriana phu). All these grow on almost inacces- 
sible parts of the Alps and other mountains of 
Southern Europe, where they are still collected by 
the peasantry and sold to merchants, who obtain 
high prices for them in Turkey, Egypt, and the East, 
where they are used as cosmetics, and by those who 
can afford them are employed in scenting baths. The 
true Indian spikenard is highly esteemed throughout 
the East in the present day, as it was in ancient times, 
both as a perfume and as a medicine, although its 
odour is usually found to be disagreeable to Euro- 
peans. In the United States the name of spikenard 
is given to the Aralia racemoaa, which yields a fra- 
grant gura-resin. 

SPIKE-SHELL (Creaeia aciculata), a genus of 
Pteropodous Mollusca (see Mollusca), found usually 
near masses of floating sea- weed, and so named from 
the sharp-pointed conformation of the shell 

SPIKING, a mode of rendering cannon of the old 
type useless, resorted to when they are likely to 
fall into the hands of the enemy, or when the enemy's 
cannon have been captured in circumstances which 
render it impossible to carry them off. It consists in 
driving a spike into the touch-hole. When the 
spiking is intended to be only temporaiy a spring 
spike may be used, which may afterwards be released 
by the stroke of a hammer. In other cases the spike 
is driven well home in such a manner that it cannot 
easily be extracted. When a brass cannon has been 
spiked it is sometimes found possible to extract the 
spike after pouring sulphuric or nitric acid on it to 
lo(Men it; and from an iron cannon it is sometimes 
expelled by loading the cannon with a double charge 
of powder and ball, and firing by a train laid from 
uhe muzzle. If such methods fail the only way to 
render a spiked gun again serviceable is to drill a 
new touch -hole. 

SPINAGE {Sfinada oleracea; natural order, 
Chenopodiacese). This plant is a native of Persia, 
and has been cultivated in Europe as an esculent for 
above two centuries. The root is annual; the stem 
herbaceous, smooth, upright, a foot or more high, and 
somewhat branching; the leaves alternate, petiolate, 
and arrow-shaped; the flowers small and greenish, 
disposed in several little bunches in the ax& of the 
superior leaves, and diaxdoas. It is eaten sometimes 


in saladi^ but more frequently oooked in variom 
manners. It is a wholesome and agreeable aliment. 
The plant is of the easiest culture and may be pro- 
cured nearly all the year round by sowing at inter- 
vals of time. It requires a rich soil, and frequent 
watering in dry weather. 

SPINAL CORD, the name given in anatomy to 
the great cord or of nervous matter which is 
inclosed within the back-bone or spine of Verte- 
brates, and which may be viewed as a continuation 
downwards of the brain. The spinal cord, or minal 
marrow, as it is also named, along with the (rainy 
forms the chief nervous centre of the Vertebrate 
body, this centre being hence termed the certbro- 
spinal nervous axis, as distinguished from the sym- 
j^hetic system (which see) of nerves. The spinid 
cord is thus firstly seen to be protected within the 
spine itself, the canal or tube in which it lies, and 
which is formed by the apposition of the neural 
arches of the vertebrae, being named the neural candL 
In man the spinal cord does not wholly occupy this 
canal, but is invested by its meninges (which see), or 
membranes like the brain, consisting firstly of the 
dura mater, which lies to the outermost side, and 
which forms a complete canal loosely surrounding 
the spinal cord, and sending off prolongations around 
the spinal nerves, which originate from the cord. 
Secondly and intermediately, of the arachnoid mem- 
h'ane, continuous with that of the brain, and consisting 
therefore of two layers — a visceral layer surrounding 
the spinal cord, and a parietal one lining the inner 
suiface of the dura mater; and thirdly, of the pia 
mater, forming the innermost layer, and immediately 
investing the spinal cord. The arachnoid membrane 
is separated from the pia mater by a layer of watery 
fluid contained within the meshes of the subarachnoid 
tissue, and known as the cerebro-apinal fluid. This 
fluid was first discovered by Haller, the great physi- 
ologist, and communicates apparently with the fourth 
ventricle of the brain. In amount it varies from 
1 to 2 oz. or more, and may be made to flow from 
the brain into the spinal cord, or tice verad. The 
pia mater sends delicate prolongations of its sub- 
stance into the fissures of the spinal cord, and from 
the second lumbar vertebra it is continued downwards 
in the form of a slender filament, termed the filum 
terminale, which supports the numerous branches 
into which the spin^ cord ultimately and at its 
lower portion divides. The pia mater also gives off 
from 18 to 22 pairs of processes along the length of 
the cord from a fibrous band which it forms, and 
which is known as the ligamentum denticulalum. 
The spinal cord itself begins at the medulla oblongata 
of the brain, and may be measured as extending 
from the foramen magnum (see Skull) to the upper 
part of the second lumbar vertebra, at which latter 
part it terminates in a pointed manner, having pre- 
viously given off the great nervous branches known 
collectively as the cauda equina, and which supply 
the lower limbs. The spinal cord measures from 
17 to 18 inches in length. In form it is cylindrical, 
and exhibits a slight flattening from before back- 
wards. It presents an enlargement in its diameter 
at the root of the neck, and again in the lower dorsal 
or back region, at the point where certain large 
nerves arise. It is divided into two equal halves by 
a fissure in front (anterior fissure) and by a corre- 
sponding cleft behind (posterior fissure). The front 
fissure is the deeper, and extends into about one- 
third of the substance of the cord. The pia mater 
dips into this fissure, and supports blood-vessels for 
the nutrition of the front part of the cord. In the 
floor of the anterior fissure a layer of white nervous 
matter, known as the anterior commissure, connects 
the two front halves of the spinal cord. Tlie hinder 
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6mr« ii not Ml actual fisaure like the anterior, but 
is merely a process of oonnectiTe tissue which clearly 
marks off a right from a left half of the cord. Hie 
cord is also marked along each half by two grooves 
of superficial character, f^m which the spinal nerves 
emerge. These grooves are named anterior and 
posterior lateral grooves, and by them the cord is 
divided in each of its halves into three verticid 
columns, which are respectively named anterior, 
posterior^ and lateral. It may here be noted that 
the anterior columns are motor in their functions, 
the posterior are sensory, and the lateral are both 
fnotor and sensory. If the spinal cord be divided 
across, its structure is seen to comprise an external 
layer of white nerve-matter and an internal layer of 
gray matter, the latter being arranged in the form 
of two crescents, one of which exists in each half of 
the cord. These gray crescentic parts are connected 
by a band of nervous matter termed the gray com- 
missure. The crescents thus exhibit horns {cornua) 
or pn)cesses, their posterior cornua being lung and 
narrow, and extending to the posterior lateral fissure; 
whilst their anterior cornua are thicker and shorter, 
and extend forwards to the anterior roots of the 
spinal nerves. 

As a nerve-centre the spinal cord gives off certain 
{spinal) nerves, which number thirty-one pairs; eight 
pairs belonging to the cervical or neck region, twelve 
to the dorsal or back region; five to the lumbar, five 
to the sacral, and one pair to the coccygeal region. 
Each spinal nerve originates from the cord by two 
distinct seta of roots, one set originating from the 
anterior and the other from the posterior part of the 
cord. It was Sir C. Bell’s great discovery that the 
anterior roots of the spinal nerves were exclusively 
composed of motor fibres (see Nkkve), whilst the 
larger posterior roots were as exclusively made up of 
sensory fibres. These various fibres, differing in 
function, unite shortly after leaving the spinal cord 
to form a single nerve in each case on each side of the 
spine, and pass outwards through the intervertebral 
foramina, or apertures, to be distributed in the body. 
On each posterior root before it unites with its 
corresponding anterior root is a nervous ganglion or 
mass of nervous matter, of oval form, and which lies 
in the foramen above noted, through which the 
nerves emerge from the spine. Outside the spine the 
compound nerve trunk, thus formed by the union of 
the anterior and posterior roots, divides into an ante- 
rior and a posterior branch. I'he spinal cord is sup- 
plied with blood-vessels by the anterior spinal artery, 
and by the posterior artery of the same name, these 
being derived from the vertebral, intercostal, and lum- 
bar arteries. The veins of the cord are remarkable 
for their number and tortuosity. They consist of the 
dorsal veins; of those from the bodies of the vertebras; 
of the anterior and posterior longitudinal spinal veiiut; 
of the veins of the cords proper. The veins of the 
spinal cord are entirely destitute of valves. Regard- 
ing the interesting subject of the functions of the 
spinal cord, these have in part and in a general sense 
been noted in the article Nebve (which see), in 
speaking of nerve-centres. The spinal cord, like other 
nerve-centres, is capable of originating, conducting, 
diffusing, and transferring nervous impressions to and 
from the parts which its nerves supply. The ante- 
rior columns and their corresponding nerves, consisting 
of motor fibres, carry the impressions (direct or 
reflex) of the will outwards and from the cord to 
muscles, and so produce movements; whilst the pos- 
terior columns, being exclusively sensory in function, 
carry impressions to the gray matter of the cord 
as a centre, where these impressions again are re- 
ceived and acted upon or transmitted elsewhere. 
I'he gray matter of the cord thus receives impressions, 


I and if required transmits them to the brain, where if 
I perceived by the intelligence or mind they produce 
sensations. That the spinal cord acts itself as a oentre 
is shown in cases in which the cord is divided or 
injured; when, although impressions cannot be sent 
upwards to the brain, the parts of the body hdow the 
division will remain subject to the influence of the 
lower and intact part of the cord. Impressions are 
radiated or diffus^ from the spinal cord as a centre, 
as is well shown in the convulsions of children, when 
irritation due to undigested substances in the bowel 
passing to the spinal cord throws numerous centres 
into spasmodic acti vity , the irritation reaching a limited 
region of the cord first, but overflowing to adjacent 
parts. In modem physiology the spin^ cord is re- 
garded as in reality made up of a series of ganglia or 
nerve-centres, united to form a single column, and this 
generalization is rendered the more feasible from the 
observations of Volkmann and others, which demon- 
strate that certain parts or segments of the cord ap- 
pear to act as independent centres, and that certain 
muscular actions of limited kind appear to be under 
the control of circumscribed portions of the cord. In 
the action of the lymphatic hearts (see Lymph) of the 
frog, the anterior pair of these organs, for example, 
has been found to depend fr>r nervous supply and 
action upon a limited part of the cord, corresponding 
to the third vertebra of the animal’s spine. 

It may lastly be noted that the name central canal 
of the spinal cord has been applied to indicate the 
small canal or tube which exists in the centre of the 
gray matter of the cord, which extends throughout 
its entire length, and whic^h in all probability repre- 
sents the canal or primitive tube ap{)earing in the 
early life of the embryo. See also N ebvk. 

SPINDLE-SHELLS, the name given to several 
genera of Gasterof)odous Mollusca (which see). The 
Beaked Spindle -shell {RosteUaria curvirostris) is 
coloured chestnut with yellow titits; the beak is 
white inside and edged with black. The average 
length is 4 inches, this species occurring in tropic 
seas. The Common Spindle or J )iBtaff Shell {Fusus 
conus), belongs to a different genus of Gasteropoda — 
that of the Whelks. The Giant Spindle {Fusus 
colosseus), a very large Gasteroiiod, is another species. 

SPINDLE-TREE {Euonymus), a genus of small 
trees or shrubs belonging to the natural order Cela- 
stracese. The leading species are from 10 to 30 feet 
in height^ They are chiefly deciduous. Their blos- 
soms, which are produced in the beginning of summer, 
are of a colour resembling that of their leaves, and 
by no means attractive. In autumn, however, the 
seed-vessels or capsules appear in great profusion, of 
the most delicate colours, generally pink or white; 
when rijie they expand and show the seeds, or rather 
the arils, of a rich yellow colour, inclosing the seeds. 
Thus the contrast of colours, and the length of time 
the capsules hang on the trees, render them highly 
ornamental during the season. The Common Spindle- 
tree {Euonymus Europoeus) is found wild in Britain, 
in France, and throughout the north of Europe. It 
is remarkable for producing a compact mass of white 
fibrous roots, which retain Sie soil and fit it for beinff 
successfully removed at any age or size. The wood 
is very valuable, of a white colour, finely grained, 
and hard. It was once esteemed as a material for 
musical instruments, netting-needles, and spindles, 
and hence its name. It is still sought after in the 
manufacture of the finer articles of turnery and of 
skewers. The seed and capsules are used by dyers 
in the production of various colours. The Broad- 
leaved Spindle-tree {Euonymus latifolius), a native of 
France, Germany, and Switzerland, is perhaps the 
handsomest tree of the genus. The leaves are broad 
and shining, and the fruit highly omamentaL 
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SPINE, the iiAiiie applied populwly to the lack* 
hone or vo-tebral cclwnn^ ooxudstiiig of bonei named 
yertebrsB, and found only in the highest sub-kingdom 
of animals (Vertebrata), which is represented by 
fishes, amphibians, reptUes, birds, and ma mm a l s, 
including man. The spine is first fonned at an 
early stage in the life of the vertebrate embryo, 
by the appearance of the structure known as the 
notochord (which see) or chorda dorBolic^ which is 
a cylindrical tube containing embryonic cells, and 
lying in the floor of the primitive groove or canal, 
in £e dorsal or back aspect of the embryo. The 
first or rudimentary vtrichra appear as souare-shaped 
masses developed on each side of the notochord. These 
masses grow larger and extend themselves by the 
growth of jirocessei so as to inclose the spinal canal; 
and as development proceeds, these primitive vertebrsB 
divide to form the permanent bones of the spine, 
whilst the notochord in the adult comes to be repre- 
sented by the matter {intervertebral cartilagee) which 
lies between the bodies of the fully formed vertebrse. 
Cartilage begins to be developed in the primitive 
vertebrse of the human subject as a prelude to the 
growth of 5one, about the sixth or seventh week of 
development. The adult spine in man consists of 
twenty-six bones, of which two — sacrum (which see) 
and coccyx — are respectively compound, in that the 
first consists of five vertebrse united to form a single 
bone, whilst the latter consists of four or five separate 
but in the adult united bones. In length the spine 
averages 2 feet 8 inches, the neck part measuring 
5 inches, the back 11, the lumbar 7, the sacrum and 
coccyx making up the remaining length. It forms 
the foundation of the skeleton, and is situated in the 
middle line at the posterior part of the trunk of the 
body. The spine of man exhibits, when viewed from 
the front, two pyramids joined by their bases, the 
upper pyramid being fonned by the vertebrse from 
the second cervical (or neck) to the fifth or last 
lumbar (loins), whilst the lower pyramid is formed 
by the sacrum — itself of conical shape — and coccyx. 
The spine of man is curved, and so adapted for 
sustaining his body in the erect posture. (See Man.) 
The uppermost curve begins at the summit of the 
neck and ends at the middle of the second dorsal 
vertebra. This curve bulges out anteriorly. The 
dorsal or second curve begins at the second dorsal 
vertebra and terminates at the middle of the twelfth 
or last dorsal segment. This curve constitutes the 
natural * hollow of the back,’ and is therefore concave 
anteriorly; whilst the third curve is that of the Zorns, 
and is convex anteriorly; the last or pelvic curve, 
represented by the sacrum, being concave anteriorly, 
— that is, taking the word anteriorly, as thus used, to 
indicate the front aspect of the spine or that which 
lies next the internal surface oi the body. This 
anterior or front surface of the spine exhibits the 
bodies of the vertebrse separated by plates of cartilage 
— the intervei'tebral discs. The bo^es of the vertebrse 
are broadest in the lumbar or loins region, and 
narrowesti as a whole, in the dorsal portion. The 
posterior surf^ of the spine presents us with the 
prominent spinous processes of the vertebrse, which, 
growing broader and stouter as we proceed down- 
wards, gives to the backbone the spinous aspect, from 
which indeed the name spine has itself been derived. 
The sides of the spine present articular and transverse 
processes. The canal for the protection of the spinal 
cord (which see), fonned by the apposition of the 
vertebrse, is widest in the neck and loins — these being 
the regions where the greatest freedom of movement 
exists — and narrowest and of more rounded shape in 
the back region. In man seven cervical (ne(^), twelve 
dorsal (back), and five lumbar (loins) vertebrse exist, 
the saorum coccyx forming the base of the spine. 


Thus thirty-three vertebrse in all may be aooonnted as 
forming man’s spine, and except in some rare cases, 
no supemumeraiy vertebrse are developed. Each 
vertebra consists of a body, which gives origin pos- 
teriorly to an arch (indosing a segment of the s^al 
cord), whilst behind the arch gives* origin to the spinous 
process. In addition to this latter process the vertebra 
bears four articular and two transvei'se processes. 
The former of these two sets of processes are those 
by means of which the vertebra articulates with its 
neighbours, whilst the transverse processes and spinous 
process serve for the attachment of muscles. The 
atlas I'ertehra is the name given to the first cervical 
or neck vertebra which supports the skull (which see). 
It has no body or spinous process, and, together with 
the head, moves or rotates upon the second or oasis 
vertebra, which latter is known at once by its pro- 
minent pivot or odontoid process, forming the cnief 
point dappui in the movements of the head. The 
dorsal vertebras give attachment to the ribs (which 
see), and are (fistinguished by bearing facets or 
spaces to which the heads of the ribs are attached. 
The lumbar segments are larger than those of the 
preceding regions. The sacrum has already been 
described in the article of that name. The coccyx 
of man, representing in itself •the caudal or tail ver- 
tebrae of lower forms, is made up of rudimentary 
vertebras, the upper three of which usually present 
rudiments of transverse and articular processes. 

In other Vertebrata the spine, viewed both as tc 
its several constituents and as a whole, presents very 
many and wide variations from the human type ol 
structure. The Amphioxus or Lancelot (which see), 
at once the lowest fish and Vertebrate, has no spine, 
but simply a notochord, which retadns throughout the 
life of the animal its embryonic condition. And in 
such fishes also as the Sturgeon, Lepidosiren, and 
Lampreys, the backbone is essentially notochordal in 
its aspect. In other fishes (for example. Sharks, Kays, 
&c.) the spine, whilst presenting an advance on &e 
previous condition, is not wholly bony, but is chiefly 
cartilaginous. In Vertebrates above fishes the spine is 
bony, and (as in the extinct Glyptodon) its various 
bones may be found united into one solid mass. In 
serpents the separate vertebrse are connected by liga- 
mentous sacs only. The form of the vertebrse may 
also vary greatly. Thus those of fishes are (with one 
exception) amphiccelous, that is, biconcave or hollow 
at either end, whilst procoelous (concave in front and 
convex behind), and opisthoccelous vertebr<B{the reverse 
of procoelous) are also found. In some sharks eleven 
times as many vertebrse as exist in man’s spine may 
be found; and some serpents (which see) have still 
more numerous spinal segments. See also articles, 
such as Oknitholooy, Iohthtoloot, Kxftilia, Ac.. 
in which the spine and skeleton generally of the 
various groups of the Vertebrata are described. 

The subjects of spinal distortions and of spinaJ 
disease are amongst the most important which can 
fall to the consideration of the medical man. Injuries 
and concussions of the spine, from their effects upon 
the spinal cord (which see), become of grave nature 
in many cases; and as after cases of railway accidents 
the shock to the spine may result, frequently after 
months of apparent health in Hie production of 
serious lesions — ^the insidious nature and undeter- 
mined causes of these injuries forming some of the 
most unsatisfactory aspects of these cases. Distor- 
tions of the spine are i^ost invariably of congenital 
nature, and through disease — such as caries or bone 
decay — of the vertebne may produce very great 
deformities, appearing in the form of * hump-back,’ 
distorted gait, Ac. In the upbringing of children 
special attention should be pidd to the cure of the 
common uaeakness of the spine— <a disorder whkdi, if 
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left unheeded, mey lometimeB degenerate Into more 
eeriooi forms of spnal complaint The oorreotion of 
stooping haUts m ohildrc^ and attention to the 
braong of the body, and to the free exercise of the 
chert in the moTements of respiration, should first 
begin by attention being paid to the spine. Frequent 
ablution with oold watex^the child being gntduiJly 
inured to the use of the cold bath or douche — ^is one 
of the most strengthening forms of simple treatment 
for functional wesJaiess of the spine in both young 
and old. When the vertebrse actually suffer from 
disease, and the spinal structures are themselves 
affected, the case beromes more serious, and demands 
careful medical treatment For disease of the verte* 
br» causes the bone to break down. It subsequently 
yields to the pressure from above, and thus landing 
or curvature is produced. The distorted spinid 
column, by pressure on the spinal cord within it, 
gives rise to various nervous affections, of which 
paralysis of the lower limbs is not an uncommon form, 
and may, if not early attended to, become per- 
manent The muscles of the back, situated on both 
sides of the spine, which are equal in number and form, 
and are destined not only to execute the manifold 
movements of the trunk, but also to maintain, by the 
equilibrium of their power, the straight direction of 
the spine, frequently occasion distortions, by losing 
their vigour; for the spine, in this case, wanting its 
natural support, inclines sideways or backwards. 
The same effect may be produced by too frequent 
or too continued use of one set of muscles in a par- 
ticular way, for the spine becomes at last {)ermanently 
fixed in the posture which it has been compelled to 
assume during the exercise. This survey shows us the 
various causes of distortions and the pro()er means for 
preventing them. The causes may be reduced to 
diseases and injudicious habits. The diseases of 
children which may occasion distortions of the spine 
are chiefly scrofula and rUkcta, so often connected 
with it, and general debility. These diseases may 
be best prevented by the use of wholesome, easily 
digested food, by pure air, hard beds not too warm, 
frequent exercise, great cleanliness, frecjuent bathing, 
washing, and rubbing the skin, and similar retjuisites 
of a go^ physical education. The muscles of the 
back are often debilitated by compelling children, 
particularly weakly ones, to sit up in a constrained 
posture, which distresses the spine and produces a 
sinking and bending in search of relief; or allowing 
children too little free movement and exercise and 
obliging them continually to sit still and read — the 
surest mode of producing physical and intellectual 
cripples. The use of corsets also contributes much 
to the weakness of the dorsal muscles, and conse- 
quently to distortion of the spine. If the shoulders 
are continually supported artificially by a corset the 
dorsal muscles, destined by nature to keep the spine 
straight, remain inactive and lose their power, the 
body be<x)me8 unable to support itself without the 
corset, and a sinking and bending take place as soon 
as it is removed. If to this is ^ded the continual 
command, perhaps accompanied by threats, to sit 
straight, which has become actually impossible to the 
chil<C itiB exertions result in nothing but a curvature 
of the spine, so frequently seen in girls of the higher 
classes, while in EKiys of the same families, who 
are neither tormented with corsets nor admonished so 
repeatedly to sit Btraight,.distortion is much rarer. The 
second cause of distortions — injudicious habits in the 
physical educalionot children — deserves particular 
attention, because much may be done to prevent 
them. ^6 habit of many nurses to carry children 
always on the same arm accustoms the child to incline 
always towards one side, and to sleep in one position, 
from which habits a dirtortion cl the mine naturally 
VoL.xnL 


arises in the ooune of tima The awkward position d 
the body in some amusements and oooapationa f or to * 
stance, the manner in which young pec^e sit In writ- 
ing, reading, drawing, sewing, ezmbroiderinff, playing 
on the flute, violin, hax|)^ and ^tar ; the halm of cross- 
ing the feet in standing or d stand in g on one foot; 
the habit of lying crooked in bed, and ^ven the habit 
of girls to spend a long time in a constridned position 
drying their own h^, may occasion distortion of 
the spine. Every one-sided motion, often repeated, 
may produce a tendency to such distortion, and, the 
tendency once existing, the evil increases every day. 
This distortion, besiaes disfiguring the body and 
unfitting the subject for certain avocationiu also 
induces liability to inflammation of the lungs, orop^ 
of the chest, pulmonary consumption, apoplexy, 
a general disturbance of the health, and earlv deatb. 
With women it often gives rise to painful labours, 
and sometimes makes a natural delivery impossible. 
The proper means of guarding against distortion we 
have already suggested in the directions respeoting 
food, air, exercise, and cleanliness, the prevention of 
ill habits on the part of nurses and of the children 
themselves, and in the important rule not to compel 
a straight carriage of the bod^ by the wearing of 
corsets, nor by the continual inmnction to stand and 
sit straight, as both tend directly to produce the evil 
intended to be prevented. It is important to detect 
a distortion of the spine as early as possible; and it is 
therefore the duty of mothers and governesses to 
examine often the bodies of children. The child 
should be undressed, and placed in such a way (not 
Wing down) that the entire back may be seen. 
The head must be held straight, the face directed 
forwards; the arms must hang down, and the whole 
position must be as easy as possible. Then the 
vertebrsB must be struck slightly with the hand to 
discover if there is a prominence or a sensation of 
pain in any place. The examiner should then pro- 
ceed to the parts of the l)ody on each side of the 
spine, which ought to be perfectly equal The neck, 
toe shoulders, and the hips are to be looked at: it 
the latter are uneven the hip joints and feet must be 
also tried. The examiner should also see whether 
the breast-bone be precisely in the middle of the 
breast, and whether it forms a straight line, whether 
the clavicles are uniform, and whether the ribs lie 
even. With grown girls the unevenness of the breasts 
often furnishes the earliest sign of distortion of the 
spine. These examinations ought to be made at some- 
what short intervals, and in the case of girls even after 
they have arrived at maturity, because the years 
immediately succeeding the period of puberty are 
those in which distortions are most frequently mani- 
fested in the female sex, and because a cure can be 
hardly expected much after the twentieth year. 
Attention to distortion ought not to be delayed imtil 
a high shoulder or hip shows itself; these are only 
proofs of a distortion which has already long existeo. 
If, however, anything like distortion is perceived, it 
is useless to resort to the means so often recommended 
of suspension by the arms, or the use of plasters, which 
can avail nothing; and do not expect that the danc- 
ing-master can remedy the evi( which will only 
increase under his lessons. Assistance can be ren- 
dered only by a physician familiar with these deformi- 
ties, and who has made himself acquainted with the 
general state of body of his patient by a careful 
examination. The cure must not be expected too 
soon; and the orders of the physician must be 
scrupulously obeyed. Too much reliance is not to 
be placed on the use of mechanical snpports and 
apparatus. 

SPIKE -FOOT, a weU-known genus cl Laoertilia, 
or Idaarda (Aeanthodactylus), sometimee known by 

874 
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Che dktinetive name of Cape Spine-foot, and lo 
named from the epinons appearance of the toei, 
which are * keeled* beneath, and poieeM fringed 
edgee. This lizard is coloured with brown hues above, 
the top of the bead being dark brown. 

SPINELLE, or Spinelle Ruby, a kind of mine- 
ral The primary form of this species is the regular 
octahedron; and this is the figure under which it 
generally cx^curs. It is rarely modified by the trun- 
cation or the bevelment of its edges, and sometimes 
presents itself in hemitrope crystals. Its crystals 
vary in dimensions, though they are usually not 
above the size of a pea. Their cleavage is very diffi- 
cult; fracture conchoidol; lustre vitreous; colour red, 
passing into blue and green, also into yellow, brown, 
and black; transparent to opaque; hardness above 
that of quartz; sjiecific gravity, 3’5. The red varie- 
ties of spinelle are call^ by jewellers spinelle ruhy^ 
while those possessed of a choker colour are called 
OeyUmite or PUonasU The following analysis— the 
first of which is by Berzelius, the second by Klap* 
roth, and the third by Descotils— exhibit the chemi- 
cal comjKwition of the species : — 
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The red varieties, exposed to the heat of the blow- 
pipe, become black and opaque; on cooling they 
appear first green, then almost colourless, and at last 
re-asBume their red colour. They are with difficulty 
fused with the aid of borax — melting, however, a 
little more easily with miorocosmic s^t. Pleonast 
yields a deep green colour to the globule. The ori- 
ginal do;)OBitories of this species are white limestone 
and a dnisy volcanic rock. It is often found, how- 
ever, in more recent deposits, formed by diluvial or 
alluvial action, along with crystals of corundum and 
zircon. The isolated crystals chiefly come from Cey- 
lon. In SUdermannland, in Sweden, bluish and 
pearl-gray varieties occur, imbedded in granular 
limestone. Crystals of a green colour are found 
imbedded in the drusy cavities of rocks ejected by 
Vesuvius. But the United States surpass the rest 
of the world, both as to the number of the localities 
of spinelle and the dimensions of its crystals. It 
abounds particularly in the townships of Amity and 
Edenville, in Orange county. New York; at which 
places it occurs in a highly ciystalline white lime- 
stone, and likewise loose in the soil, in crystals vary- 
ing f]rom the size of a pea and under to those whose 
smallest diameter Is 4 inches. Their colours are 
either black, or dark greenish, or bluish-black, 
though it is rarely of a pale pink or reddish-brown. 
These crystals are associated with hornblende, mic% 
augite, idocrase, and scapolite. Spinelle of a rich 
^reen colour is also found in the county of Sussex, 
New Jersey. The crystals from this spot are highly 
modified in their figure, and are sometimes nearly 
transparent. Creen and blue spineUe is also found 
in Massachusetts. Clear and finely-coloured red 
varieties of the present species are highly prized as 
ornamental stones in jewelry. They go generally 
by the name of spineUe ruby or hdUis ruby, 

SPINET, a stringed instrument formerly much 
In use, but now superseded by the pianoforte. It 
was somewhat simfiar to the harpsi^ord, and like 
that consisted of a case, sounding-board, keys, jacks, 
and a bridge. The difference between the spinet 
and the harpsichord was, that the latter was larger, and 
•oontained two or three set of jacks (small oblong slips 


of wood, with crow-quills attached for striking) and 
strings so disposed and tuned as to admit of a variety 
of stops, while the former had only one set of jacks 
and strings, and consequently only one stop. 

SPINIFEX, a very hard and spiny grass covering 
large areas of dry and otherwise ban^ ground in 
many parts of Australia. It grows in tussocks or 
clumps close together, and thus forms a serious im- 
pediment to travellers whether on foot or horseback, 
horses being lamed by the wounds it inflicts. It is 
idso called porcupine grass; and botanically its name 
is Triodia irritans. 

SPINNING. When the fibres of cotton, wool, 
or flax are intended to be woven they are reduced 
to fine threads of uniform size by the well-known 
process of spinning. Previously to the middle of the 
eighteenth century this process was performed by hand 
with the aid of the common spinning-wheel. Locks 
of cotton or wool previously carded, were attached to 
a rapidly-revolving spindle, driven by a large wheel, 
and were stretched or drawn out by the hand at the 
same time that they were twisted by the spindle, 
upon which they were afterwards wound. Flax, the 
fibres of which are longer and more parallel, was 
loosely wound upon a distaff, from which the fibres 
were selected and drawn out by the thumb and 
finger, and at the same time were twisted by flyers, 
and wound upon a Ixibbin, which revolved with a 
velocity somewhat less than that of the flyers. The 
manufacture of textile stuffs by means of machinery, 
operating on a large scale, is an invention of the eigh- 
teenth century.. Although of modem date, it has 
given birth to some of the most elaborate and wonder- 
ful combinations of mechanism, and it constitutes, 
especially in Britain, an important source of national 
wealth and prosi)erity. See articles OoTTON-SpiN- 
NiNG, Linen, and Woollens. 

SPINOLA, Ambrosio, Marquis of, one of the 
most distinguished generals of bis age, was bom at 
Genoa in 1569. He belonged to the most ancient 
of the four leading noble families of Genoa. From 
Guido di Spinola, who was consul in 1102, his ances- 
tors filled the highest posts in the republic. Along 
with the family of Doria, they were the chiefs of the 
Ghibelline party in Genoa. His brother Frederick, 
who had been appointed to the command of the 
Spanish fleet on the coast of the Netherlands, in- 
duced him, in 1602, to join the Spanish forces in the 
Low Countries, with 9000 Italian and Spanish 
veterans whom he raised, equipped, and maintained 
at his own cost. This circumstance, at a time when 
the conduct of wars depended so much upon the 
troops being paid regularly, and the best concerted 
expeditions failed for want of money, assured him of 
the success which soon rendered him so celebrated. 
While mutiny and insubordination prevailed in the 
rest of the army his 9000 Walloons were models of 
discipline and order. The Archduke Albert of Aus- 
tria, who was at this time governor of the Nether- 
lands, employed Spinola in the capture of Ostend, 
which had been so long besieged by the Spanish 
troops that Albert despaired of reducing it. Spinola 
was more successful: it fell into his hands in Sep- 
tember, 1604, after having sustained a siege of thr^ 
years and two months. He obtained possession of a 
mere heap of ruins, but his reputatioi^ was at once 
spread over all Europe, in which every eye was fixed 
upon this siege. Spinola hastened to Madrid, to 
give the feeble king (Philip III.) information of the 
discontent and insubordination that were rife among 
the greater part of the troops in the Netherlands^ 
and he received full powers to suppress their dis- 
orders. He was named commander-in-chief of ril 
the Spanish and Italian forces in the Netherlands. 
On returning to the theatre of war he found Maurica 
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of Nassan opposed to liim, and in him he met a more 
formidable opponent than he had hitherto encoun- 
tered. The two generals ablr availed themsdves of 
the fortresses and nature of the ground to keep each 
other in check. A decisive naval action near Gib- 
raltar, in which the whole Spanish fleet was destroyed 
by the Dutch admiral Heemskerk (1607), induced 
the Spanish court to pro])oee an armistice, which was 
concluded between Spinola and Maurice for twelve 
ye^ (1609). After the conclusion of the war 
Spinola still retained the command of the troops in 
the Netherlands. Occasionally he visited his native 
city, which showered honours upon him. Spinola 
was next actively engaged during the Thirty Years’ 
war. In 1620 he conquered the Lower Palatinate, 
which had fallen into the hands of the Protestant 
league. In 1 621, the truce with Holland having been 
allowed to terminate, contrary to the ail vice of 
Spinola, a new scene of action was found for that 
general in the Duchy of Juliers-Berg- Chaves, in the 
dispute regarding the succession to which Holland 
had interfered. In the year mentioned he took 
Ji^ers, after which he invaded Holland itself, and 
laid siege to Beigfan-op-Zoom; but while besieging 
this place he found himself unexpectedly attacked 
at once by Mansfeld and Maurice, and was obliged 
to raise the siege. His retreat was, however, con- 
ducted in so masterly a manner that he did not leave 
beMnd one of his sick or wounded, or lose a single 
piece of ordnance. In 1624 he invested Breda, the 
gates of which were opened to him alter a ten 
months’ siege (May, 1625). This was his last ?wjhieve- 
ment; his health obliged him to resign the command, 
^though he once more ai)peared in the field, in Italy, 
in the war of the Mantuan Succession. He invested 
Gas^e, but was hampered in all his proceedings by 
the jealousy of the imj^rial general with whom he 
was obliged to act; and his death, which took place 
at CasteWovo on the 25th of September, 1630, was 
hastened by the chagrin which he felt at this conduct, 
and by grief at seeing his country ovemin by foreign- 
ers. Spinola was not only a grtjat general but also 
a wnsummate diplomatist. He was humane and 
disinterested, and his private life was adorned by 
virtues even rarer than these. 

SPINOZA, Bakuoh, or as he translated his name, 
Bsnjedjct, was bom at Amsterdam on the 24th of 
November, 1632, of a family of Portuguese Jews, 
and early gave proof of a reflecting mind and an 
independent spirit. His first training he owed to 
the Talmudist Morteira, and he afterwards learned 
Latin and Greek from Van den Ende, a Dutch 
physician, with whose daughter S])iuoza fell in love. 
Spinoza often avowed afterwards that he wished to 
mairy her; but a rival succeeded in winning her 
affections, and he himself remained unmarried. 
From the study of the ancient languages Spinoza 
proceeded to that of theology, to which he gave him- 
self up for several years. About this time the works 
of Descartes fell into bis hands. He read them with 
avidity; and the Cartesian maxim ‘that one should 
receive nothing as true that was not established by 
good and solid reasons’ corresponded so entirely to 
&ie instincts of his inquiring spirit that he deter- 
mined to adopt it as a guiding maxim for himself, 
and to submit to a strict examination all the opinions 
that had been instilled into him from his infancy. 

goodness of his disposition could not preserve 
him persecution when his mode of thin^g was 
discovered. He was calumniated and accused before 
the synagogue. He refuted the accusations with 
ealmness, in spite of menaces on one hand and zeal- 
ous attempts to convert him on the other, but was at 
len^ excommuxiicated on the 6th of August, 1656. 
Before this he bed quitted Amsterdanii having found 


that even his life was endangered In that dfy. He 
retired first to the country-house of a friend, and then, 
in the summer of 1661, removed to Ehynsburg, near 
Leyden. In the spring of 1664 he tnmsferrM his 
residence to Voorburg, near The Hague, and finaUj, 
in 1669, settled at The Hague itself, where he 
remained till his death. Having been required, in 
accordance with the prescriptions of the Talmud, to 
leam a handicraft in his youth, he had acquired the 
art of grinding optical glosses; and it was by prac- 
tising this art that he BU}>ported himself. He died 
on the 2l8t of February, 1677. Spinoza was all his 
life of very delicate health. He was afl3icted from 
infancy with a disease of the chest, and it was to 
this that he ultimately succumbed. In his habits 
he was very abstemious and regular; in the inter- 
course of life he was kind and gentle, always affable 
and equable. Sometimes he would remain for 
months together confined to his house totiJl^ ab- 
sorbed in his studies, finding his chief recreation in 
smoking, or in observing the contests of flies with 
spiders. His disinten^sttsdness apj>ear8 from the oir- 
cumstanco that he refused a gift of 2000 florins and 
the offer of a valuable legacy from his friend Van 
Vries, representing to his friend that he should leave 
his pro])erty to his brother. Afterwards he accepted 
an annuity from a friend, according to some accounts 
from the same friend. To his avaricious sisters he 
gave up all his patrimony, which was legally adjudged 
to him, retaiiiiug only a l^ed, that he might assert his 
right. Other incidents in his life hear striking testi- 
mony to his single-minded devotion to truth. When 
the Prince of Conde took possession of the government 
of Utrecht in 1673 he wrote to Bpiuoza, desiring to 
see him and offering to obtain for him a pension from 
Louis XIV., if he would dedicate one of his works to 
the king. But this offer Spinoza refused with polite- 
ness, yet with a certain degree of quiet contempt, 
afterwards observing to a friend that he had no inten- 
tion of dedicating one of his boolcs to Louis. In the 
same year he received an invitation from the elector 
palatine to accept the chair of philosophy at Heidel- 
berg, with liberty to lecture as he shotild see fit, pro- 
vided that he should say nothing to the prejudice of 
the established religion. But this he also declined on 
the ground that he did not Icnow how far this liberty 
might extend, and did not wish to give offence to 
any one. Besides Spinoza’s own works and letters, 
the f>rincipal authority for the events of his life is the 
biography by Golems, a Lutheran divine (Dutch, 
1698; ICnglish and French, 1706; German, 1733). 
The only two works of Spinoza that were published 
during his lifetime are lienati Cartesii principia 
philoHophite (1663), to which the (v'ogitatametaphysica 
forms an appendix; and Tractatus theologico-politious 
(1670; English translation, Lond. 1863), in which he 
subjects the idea of a revelation, and the (luettions of 
the origin and authenticity of the books of the Old 
Testament, to a severe criticism, and endeavours to 
show not only that freedom of thought can exist 
without endangering the public peace and virtue, but 
that it must necessarily stand or fall with them. His 
other works were published posthumously in the year 
of his death (1677) under the title B. d. 8. [Benedict! 
de Spinoza] o[)era posthuma, with a preface written 
in Dutch by Jarrig .lellis, and translated into Latin 
by Ludwig Meyer. They include, besides a Hebrew 
grammar, his chief philosophical work, entitled Ethica 
ordine geometrico demonstrata; Tractatus politicus; 
Tractotus de intellectus emendatione (the last two 
unfinwhed), and a number of very interesting letters. 
All bis works were published in Latin, although his 
Ethica was originally written in Dutch. His com- 
plete works have been edited by Paulus (Jena, two 
I vola., 1802-1803), Gfrorer (Stuttgart), 1880), Bruder 
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(Leipzigy three vols., 1848-46), and Van Vloten and 
Land (2nd. ed., Hague, 1896). Newly-diaoovered 
writings of Spinoza were given to the world by 
Bdhmer (Halle, 1862) and Vw Vloten (Amsterdam, 
1862). The principal of these dis^veries is entitled 
Tractatus de Deo et homine, and is of great interest 
from the light that it throws on the development of 
Spinoza’s views. There is an English translation of 
Spinoza’s chief works by R. H. M. Elwes (two vols., 
1884), and one of the Ethics, by W. H. White (1883). 
Berthold Auerbach published a German trandation 
in five vols. in 1841. A French translation by Em. 
Saisset appeared at Paris in two vols. in 1842 (new 
edition, three vols., 1861). 

The Ethics (Ethica) of Spinoza is the work in 
which his views are most completely and systemati- 
cally developed. It was composed ^tween 1662 and 
1666, but appears to have been subjected by the 
author to constant revision till the time of his death. 
It is divided into five books, the first of which con- 
tains Spinoza’s ontological system, or fundamental 
scheme of being ; the second treats of the nature of 
the human mind; the third of the emotions and jias- 
sions; the fourth of human servitude, that is, of the 
powerlessness of man to direct and restrain his pas- 
sions; and the fifth of the influence of reason or of 
adequate ideas on the blind energy of the passions. 
One of the must astonishing features of this work of 
Spinoza’s is its plan. In accordance with the pro- 
fession of the title of the work, the ethical (or rather 
philosophical) views of the author are demonstrated, 
in form at least, after the method of geometry {more 
gtomtih'ic.o denvonatrala ) ; that is, Spinoza attempts to 
build up a system of philosophy, as Euclid had con- 
structed a system of geometry, by a firm chain of 
reasoning depending on definitions and axioms. In 
Spinoza’s system there are eight definitions and seven 
axioms. The definitions are: — 

1. By cause of itself I understand that whose 
essence involves its existence, or that whose nature 
cannot be conceived imless existing. 

2. That thing is called finite in its own nature 
which can be bounded by another of the same nature. 

3. By substance I understand that which is in 
itself, and is conceived through itself; that is, that 
whose conception does not require the conception of 
another thing by which it must be formed. 

4. By attribute I understand that which the un- 
derstanding perceives of the substance as constituting 
its essence. 

6. By mode I understand the accidents of sub- 
stance, or that which is in something else, through 
which likewise it is conceived. 

6. By God I understand a being absolutely infinite, 
that is, a substance consisting of infinite attributes, 
every one of which expresses an eternal and infinite 
essence. 

7. That thing is called free which exists from the 
mere necessity of its nature, and is determined to act 
solely by itself; that thing, on the other hand, is called 
necessary, or rather constrained {neceesaria vel potius 
roacta)f which is determined to exist by something 
else, and to act by fixed and determinate causes 
{certa ac determinata ixUione), 

8. By eternity I understand existence itself, in so 
far as it is conceived to follow necessarily from the 
mere definition of an eternal thing. 

The axioms are: — 

1. Everything that exists, exists either in itself or 
in something else. 

2. That which cannot be conceived through some- 
thing else must be conceived through itself. 

8. From a given determinate cause the effect neces- 
sarily follows; and reversely, if there be no given de- 
terminate cause it is impossible for the effect to follow. 


4 . The knowledge of the effect depends on the 
knowledge of the cause and involves the same. 

5. Things that have nothing in oomman with one 
another are likewise incapable of being understood 
by means of one another, or the conception of one 
does not involve the conception of the other. 

6. A true idea must correspond with that of whicdi 
it is the idea. 

7. Whatever can be conceived as not existing does 
not involve existence in its essence. 

Having stated his definitions and axioms Spinoza 
proceeds to demonstrate his propositions. The first 
part of his argumentation culminates in the demon- 
stration of the existence of God as the sole substance. 
It follows from the very definition of substance that 
it must be infinite, otherwise it would be limited by 
something else, without which, therefore, it could not 
be conceived. Being infinite this single substance 
must possess an infinity of attributes, each infinite in 
its own nature. Yet for the human understanding 
there are only two attributes of the divine substance, 
extension and thought. That, however, is because 
the human understanding is unable to discern any 
more, not because they are the only two that belong 
to the substance. All individual existences, that is, 
all ideas and material things, are merely modes or 
accidents of the divine substance, and they are in the 
one case ideas because they appear to us under the 
attribute of thought, and in the other case material 
things because they appear under the attribute of 
extension. God is the immanent, not the transient 
cause of all that is and happens, ^at is, not a cause 
acting in producing something different from itself, 
but merely in manifesting itself in a particular way. 
The world is the self-representation of the divine 
substance, and cannot be other than what it is. 
Finite things are determinate modifications of the 
attributes of God, material things of the attribute of 
extension, minds of the attribute of thought Be- 
tween the modifications of the two attributes there 
is no causal connection, but a complete parallelism 
founded on the fact that they are attributes of the 
same substance. Every finite thing may be regarded 
in two ways, first as it is contained in other modifica- 
tions of the same attribute, and secondly as a modifi- 
cation of the infinite substance itself. The first mode 
of knowing finite things is inadequate; the second, 
w'hich apprehends things under a certain appearance 
of eternity, is adequate, and the true philosoptiic mode 
of apprehension, always seeing the infinite itself in 
all its manifold forms. The mind knows itself as the 
sum of these modifications of the thinking substance 
which correspond to the changes in a mode of the 
extended substance, that is, the human body. 

The above may be taken as a summaxy of the first 
two parts of the Ethics. The third part, which treats 
of the emotions and passions separately, is of great 

fn the fourth part of the Ethics Spinoza shows that 
man is completely subject to his passions. In accord- 
ance with his fundamental position that God is the 
immanent cause of everything that happens, Spinoza 
denies to man free-will. Gb>d himself is free, inas- 
much as he acts only according to the laws of his 
own nature. Man, however, is subject to necessity. 
Every one strives of necessitv to obtain that whi^ 
is us^ul to him. That whicm really answers to this 
endeavour is good, and that which Ewarts it is bad. 
But what is good and bad in this sense for one man 
is good and bad for all men, therefore thoee who 
know what is really good and bad, or, in other word% 
those who are guided bv reason, are true, just^ and 
honourable. In the fifth part of the Ethi^ as we 
have already had occasion to state, Spinoza explains 
the influence of reason on the passions Whm he 
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•Uowi th«i » mm may be guided by reMon be doee 
not oontndiot hie other poeition that man is wholly 
■abject to his pamrions. Eeason, he sayii can control 
oertain paasions only becaose it is connected with 
other passionB or emotions, which are stronger than 
there^ Thoeeemotionsare joy andloTo. \^ereTer 
reason possesses a man, or what is the same thing, 
whenever a man has a dear and distinct knowled^ 
of his prions, that man rejoices in his knowledge, 
and his joy is accompanied by an idea of God, since 
all clear knowledge, according to Spinoza, involves 
an idea of God. Now joy, accompanied by the idea 
of its cause, is love (this is one of the theses of the 
third part), and love to God is an emotion which 
from its very nature must fill the mind in a pre- 
eminent de^ee, and be superior to all other emotions. 

See Jac<mi*s work, UeW die Lehro des Spinoza 
in Briefen an Mendelssohn (17S6); Siewart, Der 
Spinozismus historisch und philosopbiscm erlautert 
(1839); Cousin’s Fragments de Philosophic Modeme 
wd Histoire Gen4rale de la Philosophic; Refutation 
in^dite de Spinoza, by Leibnitz (1854); Jouffrtjy’s 
Oours de Droit Naturel (lectures VI. and VII.); 
Willis’s Benedict de Spinoza; his Life, Correspon- 
dence^ and Ethics (1870); Matthew Arnold’s Es^ys 
in Criticism; the arts. Cartesianism and Spinoza in 
the Ency. Brit.; Pollock’s Spinoza’s Life and Philo- 
sophy; Martineau’s Study of Spinoza; J. Caird’s 
Spinoza; Hoff’s Die Staatslehre Spinoza’s (1895); 
and the histories of philosophy. 

SPIRACLE, the name given to the apertures exist- 
ing on the sides of the b^y in Insects, Centipedes, 
Spiders, &c., and through which air is admitted to the 
breathing organs which consist of air-tubes. The 
name itigmata is also given to these ajiertures, and 
to the breathing apertures existing in the bodies of 
such lower Annulose forms as Leeches, Worms, &c. 
The spiracles of insects are the most typical in form, 
and may present very great differences in shape and 
size. As commonly seen, each s])iracle presents the 
form of a rounded or oval opening, the margin of 
which is formed by a homy ring. The opening itself 
may be closed by a kind of grating, and may be sur- 
rounded by delicate bristles or hairs — the obvious use 
of these appendages being to exclude extraneous or 
solid matters from the breathing apparatus. The 
spiracles also appear capable of being closed at the < 
of the insect ; and the use of this power is appa- 
rent when we consider that in the rapid flight of i 
insects the open condition of these apertures would | 
undoubtedly impede the free movements of the ^ 
animal by the entrance of currents of air. In insect- 
larvse each segment of the body is usually pro\'ided 
with a pair of spiracles ; and in aquatic larvse, which 
breathe air directly from the atmosphere, one of the ' 
hindermost spiracles of the body is generally pro- 
longed into a tube, the mouth of this tube remain- 
ing above the surface of the water, and air being 
thus supplied to the breathing organs independently 
of the immersion of the body. 

SPIRAEA, a genus of herbaceous or half -shrubby 
plants, belonging to the natural order Rosaoese and 
the sub-order Spirsese. They are natives of the tem- 
perate countries of the northern hemisphere. Of the 
sixty or seventy species belonging to this genus several 
■re cultivated as ornament^ flowers 

■re white and rose-coloured, ^e Spinea ulmaria, I 
commonly called Queen of the Meadow or Meadow 
Sweet, is a large and beautiful herbaceous plant 
common In Britain. It grows to the height of about 
8 feet, and has smooth, pinnate leaves, with unequal 
leaflets^ often covered underneath with a white down. 
The flowers are small and numerous, arranged in 
white In colour, and sweet smelling. O^e 
JiUpeitdula^ or Dropwort, Is also a native 


of Britain. It has somewliat tortuous branches, 
pinnate leaves, with from seventeen to twenty-one 
leaflets, and aim has numerous small white flowers 
arranged In cymes. In Sweden its tubers are used 
to make bread. The Spircea lobata, or Canadian 
Queen of the Meadow, Is a fine plant, with running, 
vivacious, fragrant roots, and producing equally frag- 
rant flowers of a rose colour. 

SPIRAL, a curve whose curvature varies con- 
tinuously according to a continuous and uniform law 
(see LooABiTUMio Curve). According to the above 
definition a so-called spiral staircase is not spiral, 
nor is the thread of a screw; such curves are helices. 
’The definition will include helices which either in- 
crease or diminish in pitch continuously. A plane 
spiral resembles the balance spring of a wat(m; a 
helix is represented by the thread of a screw, llie 
name spirm is sometimes given to a helix. In com- 
mon language spiral appears to have a generic value, 
while helix is specific. 

SPIRE, *a steeple diminishing as it ascends, 
either pyramidally or conically ’ (Gwilt). The pyra- 
midal form is by far the most common. The spire Is 
a feature of Gothic architecture, but it cannot be 
said in which of the countries where the Gothic 
architecture prevailed the feature originated. A spire 
always rises from a tower, and was originally nothing 
else than a wooden roof for the tower which it sur- 
mounted. A broach spire is one that s[)riugs imme- 
diately from the comice of the tower. In early speci- 
mens this is the most common form, but at a later 
period the spire is usually made to rise within the 
comice of the tower, the angles of which are frequently 
surmounted by pinnacles to break the transition 
between the straight and the tai>ering parts. The 
earliest examples of spires in England, if not the 
earliest anywhere, are of Norman date (twelfth cen- 
tury). In France spires are first found in conunon 
use in the province of Anjou. But they were not 
confined to that province even in the earliest period 
of their use. One of the most ancient specimens 
adorns the cathedral of Chartres, the southern spire 
of which was probably completed in the twelfth 
century. In Germany the oldest specimens are 
found in Westphalia. That of an old church at 
Soest probably dates from about the year 1200. 
A peculiar feature of some of the German spires 
is their profusion of open work, such as is seen in 
the spires of Freiburg and Strasburg. There are 
two open work spires by German artists on the 
cathetbal of Burgos in Spain, and there are other 
examples of the same style in S[>ain and Portugal, 
which makes it doubtful whether the style is not 
indigenous to the Peninsula. As a general rule the 
spires of continental cathedrals have a larger angle 
than those in England, the angle being in the former 
case alfout one-sixth of a right angle and in England 
one ninth. In the spire of Chichester Cathedr^ the 
angle is 18% or about one-eeventh of a right angle, 
wmch has a very fine effect. Some spires of very 
great height have recently been erected, the highest 
being that of Ulm Cathedral, 680 feet, and the two 
of Cologne Cathedral, 520 feet Next to these come 
St Nicholas, Hamburg, 478; Strasburg Cathedral, 
468; Rouen Cathedral (cast-iron open work), 465; and 
St. Stephen’s, Vienna, 441 feet The highest splfe 
in England is that of Salisbury Cathedral, 404 feet 

SPIRES (German, Speyer or Speier)t a town In 
Bavaria, capital of the government Pfalz (Palatinate), 
on the left bank of the Rhine, where it receives the 
Speierbach, 10 miles B.8.W. of Mannheim. In early 
times Spires was a fortified outpost of the Romans, 
intended to guard a^nst theattacksof the Alemanni 
In more modem times, especially under and after 
Charlemagne, it was long the residenceof theemperon 
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of Germany and the seat of the Qormanic Diet. 
The imperial chamber, or Reichskammergericht, the 
supreme appeal court of Gr^rmany, had its seat here 
for 200 years. The pros[XJrity of Spir^ began to 
decline in the seventeenth century, and it has never 
quite recovered from the blow inflicted by Louis 
XIV. in 1 689, when he caused it to be burned down. 
It came into the possession of Bavaria in 1816, and 
much has since been d()ne for its improvement. The 
most imposing edifice is the cathedral, begun by 
Conrad II. in 1030 and completed under Henry IV. 
in 1061. It has suffered greatly by fire once or 
twice, and after immense damage inflicted by the 
French in 1794 it was re-consecrated in 1822. Since 
then it has received various additions, and has been 
adorned with statu tjs and frescoes. A considerable 
portion of the original structure appears still to 
remain, the building being a vaulted basilica with 
an eastern transept and a western porch or narthex, 
two domes, and four towers. Eight German em- 
perors were buried in it. Btjsides the cathedral the 
town contains two other Roman Catholic churches, 
three Protestant cliurches, among them the new 
church built in commemoration of the famous pro- 
test, a synagogue, and a former Jesuit college, now 
occupied by the chai)ter of the cathedral. The only 
relic of the former fortifications of the town is an 
old gate tower, the Alti)ortel. Among other objects 
of interest are the remains of the walls of the old 
Retscher palace, the swinty ruins of the fifteenth- 
century cloister, the new consistorial building, the 
gymnasium, a real-school with an excellent museum 
of German anticpiities, a Roman Catholic seminary, 
a Roman Catholic institution for training tt«ichers, 
a hospital, an orphanage, &c. Tlie industnes include 
cotton-spinning, iron and brass founding, brewing, 
and the manufacture of tobacco, cigars, machinery, 
boots and shoes, &c. Of the numerous diets held at 
Spires the most memorable is that of 1529, when the 
Reformers gave in the famous protest which origi- 
nally conftjrred upon them the name of Protestants. 
Pop. (189.5), 19,014; (1900), 20,911. 

SPIRIT, a name applied, in ordinary language, 
to 6pirit of wine or etli3dic alcohol, and wood spirit 
or methylic alcohol, while alcoholic liquors are also 
called »pirits. (See Alcohol, Wood Spirit.) In 
pharmacy the name sj)irit is still applied to aro- 
matic alcoholic distillates and certain alcoholic solu- 
tions. The name was formerly applied to a great 
many liquids BU])j)Osed to contain essential principles 
as th^ were termed. 

SPIRITUALISM, a system of professed inter- 
course with the spirits of the departed. The be- 
lievers in the system are called spiritualists, and 
maintain that in the first place there is no d priori 
reason to show why spirits should not manifest 
themselves, and secondly that there is a superabun- 
dance of specific evidence, such as would be admitted 
in other important cases in a court of law to be 
decisive, proving that they actually do make mani- 
festations. The modern form of spiritualism, which 
originated in America in 1848, has much in common 
with the doctrines of Mesmer and other German 
spiritualists of the eighteenth century. The doc- 
trine of clairvoyance, so closely associated with 
mesmerism, may be regarded as having led the way 
to the modern spiritualism. The celebrated pheno- 
menon of ‘ spirit-rapping ’ was first manifested, it is 
said, to a family of the name of Fox, of Hydeville, 
New York. Mysterious raps were heard about the 
houi^, and soon a system of communication was es- 
tablished with the invisible rapper, who answered 
various questions put, and announced the presence 
of a spirit. The neighbours were soon invited to 
put quustiona through the medium of one of the 


members of the family. These alleged manifesta- 
tions first became notorious throughout a wider 
circle by the professed discovery of a lon^-concealed 
murder through the rapping of the spirit of the 
murdered man. After this the excitement and 
curiosity of the neighbourhood became extreme, 
and the Fox family were made the subject of end- 
less questions and investigations, the Fox girls 
having appeared in public, and the so-called spirit 
phenomena being subjected to various tests. Spirit- 
rapping, table-turning, and the other phenomena of 
spiritualism soon be^me much more general, and 
already in 1852 there were in Philadelphia alone 
300 spiritualist circles, there being about 30,000 
mediums, or persons whose organization fitted them 
for communicating with the spirit -world, in the 
United States. More remarkable phenomena than 
any hitherto manifested were produced through the 
mediumship of I). D. Home (a native of Scotland), 
who in 1850, at the age of seventeen, became pub- 
licly known in America as a medium. One of the 
phenomena said to be now exhibited was that of 
‘levitation’, the medium being raised from the 
ground by spiritual agency. In 1855 he went to 
Europe, and gave stances before NaiJoleon III., and 
Alexander II. of Russia. Besides spirit-rapping 
and table-turning the most remarkable of the spirit 
manifestations are sj)irit drawing and writing, 
spirit-photography, the lifting and moving of heavy 
bodies by spiritual means, the floating of persons in 
the air, and spiritual musical performances. In 
some cases tht*. writing and drawing are done by 
the hands of mediums, but, it is asserted, in such 
a manner as quite exceeds the natural powers of the 
mediums; in other cases they are professedly done 
by direct spiritual agency without the intervention 
of human instrumentality. The introducer of 
spiritualism into England was Mrs. Hayden, who 
came from America to England in 1852; and for 
some time all the mediums that appeared in Eng- 
land were Americans or })e()ple who hod settl^ 
there. She was followed in 1855 by the celebrated 
Home, in 1859 by Sijuire, and afterwards by others. 
Spiritualism has now spread over the whole civilized 
world, and numbers its believers by millions, its head- 
quarters Ijeing still in the United States. Many 
men of considerable eminence have become converts, 
among whom we may mention Dr. A. R. Wallace, 
Sir Wm. Crookes, and Prof. De Morgan. The Incor- 
porated Society for Psychical Research was formed in 
1882 to investigate mesmeric, spiritualistic, and simi- 
lar phenomena. The following works may be referred 
to: — Owen, Footfalls on the Boundary of Another 
World (London, 1860); The Debatable Land be- 
tween this World and the Next (London, 1870); 
D. D. Home, Lmhts and Shadows of Spiritualism 
(1877); Hare, Experimental Investigation of the 
Spirit Manifestations Demonstrating the Existence 
of Spirits (New York, 1858); Home, Incidents in 
my Life (London, 1863-1872); De Morgan, From 
Matter to Spirit (London, 1863); Wallace, Miracles 
and Modem Spiritualism (London, 1875); Phan- 
tasms of the Living, by Gurney, Myers, and Pod- 
more (two vols., 1887) ; W. B. Carpenter’s Mes- 
merism, Spiritualism, &c. (1877); W. Crookes’s 
Researches (1874). See ali) Proceedings of the 
Psychical Research Society. 

SPIRULA, a very interesting genus of Dibran- 
chiate or two-gilled Cuttle-fishes (Cephalop»oda), 
belonging to the family Spirulidse, which is distin- 
guished by the possession of an inkemal chambered 
shell of nacreous structure and discoidal form, the 
whorls of the shell bein^ separate, and a tipuwiU 
(which see) or tube pieremg the septa or poititionE 
of the shell on their ventral surfaces. Su Ptronii is 
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a spedee which mhafaits the Pacific Ocean. See 
alao Cephalopoda and Mollitsoa. 

SPITALFIELDS, a parish in London, included 
in the borough of Tower Hamlets. It early became 
celebrated for its silk manufactures, which were 
established by French refugees after the revocation 
of the Edict of Nantes, but this industry is now 
declining. Brewing is largely carried on. It takes 
its name from the hospital of St. Mary founded here 
at the end of the twelfth century. Pop. of sub-dis- 
trict (1891), 26,594; (1901), 27,965. 

SPITHEAD, the roadstead frequented by ships 
of war at the entrance of Portsmouth harlniur. It 
extends about 2 miles N.w. and h.k. along the 8.w. 
side of the Spit Sand, with an average width of 1^ 
mile between that shoal and the No Man and Stur- 
bridge Shoals on the Isle of Wight shore. The 
depth of water varies from 4 to 16 fathoms. The 
system of fortifications intended for the defence of 
Portsmouth harlK)ur and dockyards is also designed 
as a protection for the roadstead of Spithead. See 
Portsmouth. 

SPITZBEKGEN, a group of islands in the Arctic 
Ocean, between Barents Sea on the east and Green- 
land Sea on the west, 400 miles north -north -west of 
the North Cape in Norway. They lie iKJtween the 
parallels 76“ 30' and 80° 30' N., and are about half- 
way Ixitween Greenland and Nova Ztjmbla. The 
archipelago comprises six large islands and a large 
number of smaller ones. The largest island is West 
Spitzbergen, which Inw a triangular form with the 
apex pointing south. Its coast is indenttstl by many 
fiords, of which the two largest are Ice Fiord on the 
west coast, running north and north-east, and Wijde 
Bay, penetrating southwards from the north cf>ast. 
The nortliern branch of Ice Fiord almost meets the 
head of Wijde Bay. The narrow Foreland Sound 
separates the smaller island of Prince Charles Fore- 
land from part of the west coast of West Spitz- 
bergen, and to the north-east, separated from the 
main island by Hinlopen Strait, lies the second 
largest island, North -Fast Land. Of tluj smaller 
islands we may mention Danes Island, off the north- 
west coast of West Spitzbergen, notable as the place 
from which Andree set out on his balloon voyage to 
the North Pole. The total area of the An;hi|)elago 
is alsmt 27,000 square miles, of which West Spitz- 
bergen represents alxjut 1.5,000. West Spitzliergen 
is in the main covered with great accumulations of 
ice, except along the west shore of Wijde Bay, where 
there is a relatively fertile area. The middle of the 
island, west of the main watershed, is d(jscril>ed by 
Sir W. M. Conway as a region of boggy valley. s, 
fertile slopes, and mountain ridges, or the remains 
of a high plateau. The highest measured peak of 
the island is Horn Sound Tind in the south, fully 
4500 feet above sea-level. Large glaciers are found 
throughout the whole group, but e.specially on the 
eastern coasts. Geologically the backlx)ne of the 
island con.sists of granite, with gnei.ss and other 
archaic rocks, but Carboniferous, Triassic, Jurassic, 
Miocene, and even more recent formations are also 
well represented. During Miocene times Spitzbergen 
had a luxuriant flora, and there was also a iK)8t- 
lacial period of genial climate favourable to the 
evelopment of a varied phanerogamic flora. The 
proximity of the Gulf Stream renders the climate, 
especially on the west coasts, less severe than that of 
other places in the same latitude. For four months 
in winter the sun is below the horizon, and for an 
equal period in summer always above it. The most 
c^racteristic plants of the archipelago are mosses 
and lichens, ^ther more than one hundred species 
of phanerogams, however, have been collected on 
the iHlands. The grasses form nearly a quarter of 
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thes^ and next to them in nnmber of speeieB are the 
cruciferous plants. The larger forms of animal life 
are foxes, bears, and reindeer, in pursuit of which, as 
well as the walruses and seals abounding along the 
coasts, the islands are frequently visited by the Nor- 
wegians and Russians. Sea-fowl are so numerous 
that they literally hide the rocks and darken the 
air. The minerals include beautiful marble and good 
coal. The group is sometimes said to have been first 
discovered (1563) by Willoughby, but the islands 
were known to the Russians before that time. The^ 
were again discovered in 1596 by the Dutch navi- 
gator Barents. To the hitter navigator the islands 
owe their name (in Dutch spelling Spitslieighen), 
signifying ‘peaked mountains’. The coasts of the 
chief islands have lieen explored by many expedi- 
tious since that time, and during the nineteenth 
century the islands were used as a base for expedi- 
tions towards the North Pole. The interior was 
hanily known till the recent explorations (1896-97) 
of 8ir W. Martin Conway, who was the first to 
croas West Spitzlnjrgen from west to east. There 
are no settled inhabitants, but explorers and others 
have often passed one or more winters in the archi- 
pelago. In the days of the Spitzbergen whale fishery 
there was a thriving Dutch \dllage called Smeeren- 
berg on a small island to the north-west of West 
Spitzljergen. Tf)urist steamers make regular sail- 
ings to Spitzl)ergen during the summer months from 
Hannnerfest and Hamburg. A tourist hotel was 
built in 1896 at the entrance to Advent Bay, a 
branch of Ice Fiord. 

Sl’LEKN, an aldominal gland which, in man at 
any rate, is now generally regarded by physiologists 
as forming one of the ducUeas or blood (jlanda^ and 
which is accordingly classed with the thyroid gland, 
thymus, and supra-renal capsules (see those articles). 
All Vertebrates — with the exception of the Lancelot, 
and probably the Lampreys, Lepidosirens (or Mud- 
fishes), and the Oeratodus or Barraniunda — possess 
a spleen, whi(;h is thus aeon to be absent from the 
Bub-kingd(»m in cerbiin al)errant fishes only. In man 
the spleen lies in the upper part of the aldomen, and 
is situated in tlie left hypochrondriac region, con- 
tiguous to the cardiac, or gullet end of the stomach. 
Its outer surfjwe is 8nKM)th, and lies in contact with 
the under surface of the diaphragm or midriff, this 
latter muscle separating the spleen from the ninth, 
tenth, and eleventh ribs of the left side. Externally 
the spleen is covered by the periUmeum, and is con- 
nected with the stomach by the omentum (which see), 
known as the gaatro-aplcnic hand. Its internal aspect 
is concave, and is divided by a longitudinal groove 
or fissure named the hilum. This fissure divides 
its surface into an anterior and posterior portion, 
the former being the larger. The blood-vessels and 
nerves of the spleen enttsr and leave the organ by 
the hilum. Inferiorly the internal surface of the 
spleen is in contact with the imncreos or ‘sweet-bread*, 
and pt)ateriorly with the supra-renal caj)Bule of the 
left kidney. The up[>er end is of rounded confor- 
mation, and is thick ; whilst the lower extremity is 
pointed, and is in contact with the colon (see Intes- 
tine). A mspenaory ligament or 8[)ecial fcjld of peri- 
toneum attaches the spleen to the under surface of 
the midriff. The size of the spleen appears to vary 
much even in healthy individuals, the size being pro- 
bably determined by individual peculiarities in the 
circulation. Its average size in the healthy human 
adult is about 5 inches in length, by 3 or 4 inchea 
broad, and 1 inch or inch in thickness. Ita 
average weight is 7 ozs. In the adult the spleen 
weighs, in proportion to the entire body, as 1 to 320, 
or as 1 to 400. In the infant its weight, as compared 
with that of the body, is as 1 to 350. In old age the 
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ipleezi lotes balk and weighty the proportion et the 
Utter pex^ of life being as 1 to 700. Physiologio- 
•Uy viewed the (ugan alro appears to increase in size 
dazing the process of absorption, occurring after the 
digestion of food. It is lar^ in well-fed animals and 
■tntt.11 in starved animals. In some diseases — such as 
ague, Ac. — it may increase to 18 lbs. or 20 lbs. in 
weight. Begar^ng the structure of the spleen, the 
organ is found to be invested by an outer membrane 
of Berout kind (see Membrake), which is formed by 
the peritoneal layers, and is of thin, smooth texture. 
It covers the entire surface. Below the serous coat 
a second investment of Jibrout nature is found. This 
latter is of elastic structure, and forms the framework 
or supporting fibres of the internal structure, by 
sending processes or trabecula: from its inner surface 
into me anterior. These trabeculae branch and 
ramify within the spleen so as to form a veritable 
meshwork, supporting the essential and softer tissues 
of the organ, and to this meshwork the general name 
of the itroma is given; whilst the essential spleen 
matter which it supports receives the name of tpLeen 
pulp. This latter substance, which occupies the in- 
ternees of the trabeculae, is of a dark brownish-red 
colour, and when microscopically viewed is seen to be 
composed of coloured parts, consisting of red blood 
corpuscles and other cells of coloured nature; whilst 
other bodies of deep-red, yellow, or black hue, exist- 
ing singly or aggregated together, may be seen amid 
the spleen pulp. All these substances, when chemi- 
cally examin^ bear a distinct relation to the 
hsematin, or colouring-matter of the blood. The 
colourleBi elements seen in the spleen-structure are 
granular matters, free nuclei (which see) of cells, as 
well as nucleated cells or vesicles. The colourless 
elements form about two-thirds of the pulp of the 
orsttai, and are of the same nature as the round white 
ceUs of lyi^hatic glands, being called lymphatic 
elements, l^ey are also similar to white blood- 
corpuscles. When the spleen is cut through, as in a 
vertical section of the organ, a number of opaque bodies 
of small size, masses of round cells, are seen to be 
scattered throughout its substance. They are of 
smaller size in man than in most other mammals, and 
are seen more typically in early than in adult life. 
To these bodies the name of the Malpighian or 
Splenic corpuscles is given. When their more inti- 
mate relationship to their surroimdings is investigated 
they are seen to be attached to the sheaths of the 
small arteries or blood-vessels of the spleen, and are 
in fact outgrowths from, or buds of these arterial 
sheaths. They are coloured grayish-white, and con- 
sist each of a capsule of fibrous matter, the fibres 
of which form a fine network -like structure. On the 
surface of the capsule minute blood-vessels also 
ramify, these latter being branches of the vessel to 
which the corpuscle is attached ; and the Malpighian 
bodies have also very intimate relations with the veins. 
Each Malpighian body is in fact composed of a mass of 
^rouscles resembling lymph-corpuscles (see Ltmi’h) 
in form. Under starvation (which see) these bodies 
decrease in size, or may disappear altogether, whilst 
after the digestion of albuminous matter in pai^cular 
they may attain a great increase in size. Tne splenic 
artery^ supplying the organ with blood, is of large 
calibre, and pursues a remarkably tortuous course 
withm the spleen. It enters the organ at the hUum, 
and its branches carry with them into the interior 
sheaths, derived from the outer or fibrous coat of the 
organ. The ultimate branches, or finest capillaries of 
the artery, form capillary tufts, which are imbedded 
amid the spleen pulp and its elements already 
described, and the capillarioe ^emselves terminate 
fdther in the veins of the organ, or in open spaces, 
^iermed lacuna, which in turn give origin to veins. 


The veins of the spleen, like the spleiiiff artery, ars 
of large relative size, and th^ unite to form a large 
^plente) vein, which pours its fluid into the portal vem» 
Ine nerves of the organ are derived from the right 
and left semilunar ganglia, and form the right p/nessr 
mogastric nerve. 

Bearing in mind the intimate relations of the 
Malpighian bodies and the blood-vessels of the spleen, 
we may next note the functional aspects of the 
orgasi. In the earlier days of physiolqgical study 
the ducUess nature of the organ formed a puzzle to 
investigators; and so futile were their hopes of dis- 
covering its functions that we find one ancient autho- 
rity stating that its only duty was that of serving as 
packing or stuffing for the other abdominal organs, so 
as to keep the latter in their due places! Modem 
research has, however, shown that in all probability 
the spleen is the seat of the change and ^boration 
of the red blood corpuscles, which form so character- 
istic elements in vertebrate blood. It is thus to be 
regarded as a blood gland, or kind of lymphatic 
gland. That this idea is correct may be inferred 
from the fact of the organ becoming larger during 
the process of absor|)tion, whilst at this period its 
albuminous matters increase in quantity, so that its 
office in one aspect is clearly that of storing up (for 
further elaboration) these necessary elements of the 
blood. In the blood of the splenic vein — which is 
returned to the venous circulation through the portal 
vein — an unusually large number of white blood cor- 
puscles are seen, and in the peculiar disease named 
leucocythamiia (or ‘white-celled blood ’), which is char- 
acterized by the large and abnormal increase in the 
blood of white corpuscles, the spleen itself becomes 
enlarged. This fact might tend to show that in a dis- 
ordered state of the organ the elements of the blood, 
otherwise elaborated, are sent into the system in an 
unaltered state, llius the opinion of Kolliker, that 
the spleen is a manufactory of red blood corpuscles 
— which themselves are derived from the white cor- 
puscles — ^is a very reasonable supposition ; and from 
the spleen these corpuscular elements, elaborated in 
the ^t instance from the food itself, are sent forth 
into the general circulation to perform their functions 
in the nutrition of the organism. In the spleen also 
it is probable that the worn-out red corpi^es may 
be broken down and eliminated from the economy ; 
the pulp of the organ, as already described, containing 
such elements in all stages of growth. Iliese worn- 
out corpuscles are in probability converted into 
the pigment or coloured materials seen in the spleen- 
pulp. It is also supposed that the spleen, from its 
intimate relationship to the portal circulation (which 
see), or that sent to the liver, acts as a reservoir for 
blo<^ in cases in which the normal flow to the liver 
is obstructed. This view is rendered exceedingly 
feasible by the well-known fact that in congestions 
of the liver, for example, the spleen enlarges ; whilst, 
when the congestion is relieved by the blood being 
discharged from the stomach or bowels, the enlarge- 
ment of the spleen diminishes. It may lastly be 
noted that the spleen may be removed or extirpated 
both from man and lower animals without any bad 
consequences appearing to follow the operation. This 
latter result is explicable on the ground that other 
glands (thyroid, thymus, or even the ordinary 
lymphatics) may assume the functions of the absent 
spleen. Meyer, indeed, has found these glands 
enlarged by the removal of the spleem The spleen in 
some manunals (as in Omithorhynchos, which see) 
may attain a much larger size than in man, and 
may consist of two lob^ or of three lobes as in 
Echidna. Whilst in Bodentia an accessory spleen 
may be found, as also in the Stur^geon, riarwhal 
(which see), and Dolphin. Dl the d&asss to wbioh 
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tile Bj^een l§ H»ble w^^Ummatitm end tnlargemetU are 
the meet oonmion. Inflammation (tflenUU) may 
reanlt in aidenio abeoeea and gangrene; whilst the 
organ may be affected by Tarious forma ol tabeicolar 
and B^h^tio diseaae, and is liable to be ruptwred 
by violence — as from a direct kick or blow. Enlarge- 
ment (known popularly as ague-take) results from 
chronio ague or mtenuittent fever, and may some- 
times be met with in pregnant women, and also in 
the disease Uucocythannia^ already notic^ 

SPLICING, joining two rope-ends together by In- 
terweaving the strand in a regular manner, lliere 
are several methods of splicing, according to the ser- 
vices for which it is intended ; the long rolling splice 
is chiefly used in lead or log lines, &a, where the short 
splice would be liable to separation, as being fre- 
quently loosened by the water * the long splice occu- 
pies a great extent of rope, but by the three joinings 
being Sxed at a distance from each other, the mcrease 
of bulk is divided; hence it resembles a continuous lay, 
and is adapted to run through the sheave-hole of a 
block. The short splice is used upon cables, slings, 
block-strops, and, in mneral, all ropes not intended to 
run through blocks. Spliced eye forms a sort of eye or 
circle at the end of a rope, and is generally used on 
the end of lashing block-strops, for splicing in thim- 
bles, bulls’ -eyes, &c. In machinery the term is used 
to signify the connecting of pieces of wood or metal, 
such as beams or railway-bars, by means of over- 
lapping parts bolted together, or so shaped as to hold 
themselves in continuity. 

SPLINTER-NETTING, formerly in ships a net 
formed of ^-inch rope, lashed at every rectangular 
crt>8sing, and spread from rigging to rigging between 
the main and mizen masts, to prevent wreck from 
aloft wounding the men at the upper deck guns 
during action. 

SPLUGEN, a mountain of the Rhastian Alp|^ on 
the frontiers of Jjombardy (Italy) and the Grisons 
(Switzerland), rising 9350 feet above sea-level. The 
pass through this mountain communicating with the 
two above-mentioned countries is very ancient, having 
been known to the Romans. Up till 1819 it was, 
however, traversed by a bridle path only. The 
modern road, which was completed in 1823 by the 
Austrian government, reaches an elevation of 6940 
feet, descends along the Italian slope by numerous 
zigzags, and is protected from avahuiches by three 
g^eries (covered portions of the pass constructed of 
solid masonry), respectively 744, 682, and 1640 feet 
in length, the longest on any Alpine road. A French 
army under Marshal Macdonald traversed the old 
path, 27th November to 4th Decemljer, 1800, and lost 
severely in men and horses from ^e descent of 
avalan^es. 

SPODUMENE is a mineral found massive, in 
large cleavable individuals, whose primary form is 
an oblique rhombic prism of 93°. Its cleavage par- 
allel with ^e lateral planes of this figure is e^y 
effected; but its terminal cleavages are obscure; 
lustre pearly; colour various shades of grayish -green, 
into gTcenish- white ; streak white; translu- 
cent; brittle; hfudness nearly equal to that of quartz; 
specific gravity, 8T7. It consists of— 

Silica, 66-40 

Alumina, .23*80 

Lithia, 

Oxide of 1'46 

100*00 

If e^KMed to a red heat It loses its transparency and 
colour. Before the blowpipe it exfoliates, mtum e eces, 
and th en melts into a nearly oolourless, transparent 
glass. It ooonrs in primitive rocks, tunally associ- 
ated with quarts and feldspar. It was first disoovered 


in Swedan, t* tTto^ nltannaai •» Starfnjm In 
the Tyrol, end was oonsideted • me minend, but 
subsequently became oommon|having been disoovered 
in the great^ abundance in Massanh uaetts. 

SPOH^ Louis, a distinguished composer, wiw the 
son of a physician in Brunswick, and boni in 1784. 
He rtudied mndc^ and at an early age had aoquM 
a great reputation as a performer on the violin. 
About 1805 he was appointed conductor of the court 
concerts at Gotha, ana became afterwards musical 
director of the Theater an der Wien, Yleiina, for 
which he wrote some of his finest dramatic works. 
He became chapel-master to the electoral court of 
Hesse-Cassel in 1823, and continued in that ofiioe 
till near the end of his days. He died at Cassel on 
22d October, 1859. Spohr is regarded as the first 
composer of the day of violin music, consisting of 
solos, concertos, and chamber-pieces, and his per- 
formance on that Instrument was characterized by 
breadth and vigour of tone. He is also the author 
of Faust, Jessonda, Zemire und Azor, and other 
operas, which occupy a high rank among musical 
compositions. His oratorios. The Last Judgment 
(Die letzten Dinge), The Fall of Babylon (prcMUoed 
first at a Norwich musical festival), and Calvary 
(Des Heilands letzte Stundeii) are grand and elabo- 
rate works. His music, however, is of too soientifio 
and classical a nature to be popular, and being sin- 
gularly deficient in melody, its technical exoellenoe 
u only appreciable by persons thoroughly conver- 
sant with high musical art His Violin-school 
(Yiolinschule) is one of the best and oompletest 
works on violin playing ever written. 

SPOIL FIVE, a round game of cards played with 
the whole pack of fifty-two, and by any number of 
persons up to ten, but about five make the most 
interesting game ; it is never played with partners. 
Under the Stuarts this game was fashionable in 
Britain, and was then called *Maw in the Compleat 
Gamester of 1674 it is called Five Cards; and in 
Ireland, where it has long been, and still is, a fav- 
ourite game, it is known as Spoil Five. One of the 
players takes the pack and deals a card round to 
each of the company in succession till a knave is 
thrown; the player to whom it falls becomes the 
dealer. The pack is cut by the yenon on the 
dealer’s right and dealt from right to left in twos and 
threes, each player getting five cards. The card on 
the top of the pack deten^nes trumps, and is placed 
face upwards on the pack. Each player pays to the 
pool a certain stake or number of counters as agreed 
on. At the close of a pame the winner takes the 
pool, except when a tpotl (explained below) occurs; 
m this case the stakes remain, and each player puts 
an additional sum (generally half the original sti^e) 
into the pool, and so on after every spoil until a game 
is won. Should the tum-up card be an ace, the d^er 
has the privilege of robbing, that is, of exchanging 
any card in his hand for the ace; the dealer must lay 
aside his card before the eldest band plays; but the 
ace should not be taken in until it is the leader’s 
turn to play. Ilie player who holds the ace of tramps 
must roD, but is not l^und to declare he is about to 
do so until it is his turn to play, when he must place 
the reject card face downwai^ on the table. If he 
neglects to do this he loses the privilege of robbing, 
and cannot win the game that band, though he may 
play his cards and t^ to spoil it The plaver at the 
dealer’s left leads, and the dealer himself Is the last 
to play. The player of the highest spofl-fiva card 
(see order of the cards bdow) wins the trick. Trumps 
win other suits. The winner of the trick then leaos^ 
and BO on, till the hand is j^yed out, or until ona 
player gains three tricks. Whan a tnmp Is lad the 
players must follow suit except In qpedal oases men- 
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Honed below. When » plein enit ii led sny one 
may play trump to it, though able to follow suit; but 
a player holding no tnimp must follow suit if he can. 
A player who takee three tricke in one hand wins 
the game. If no one gains three tricks the game u 
^)oiled, and it should the effort of each player, if 
nnable personally to gain three tricks, to prevent 
any other from doing so by playing to thwart the 
one most likely to succeed. The cards rank as fol- 
lows; in red iuits not trumps^ the king (highest), 
queen, knave ten, nine and so on down to the ace, 
which is lowest. In black suite not trumps^ king, 
queen, knave, ace, two, three, and so on, up to ten, 
which is lowest. The ace of hearts always ranks as 
a trump, consequently in the above-mentioned order 
for red suits not trumps the ace must be omitted 
from the heart suit. In red suits when trumps the 
cards rank as follows: five (highest) knave, ace of 
hearts, ace of diamonds (when diamonds are trumps), 
king, queen, ten, nine, eight, seven, six, four, th^, 
two; in black suit when trumps; five, knave, ace of 
hearts, black ace, king, queen, Wo, three, four, six, 
seven, eight, nine, ten. The five of trumps, knave of 
trumps, and ace of hearts may renege^ that is, the 
player holding them is not bound to follow suit when 
an inferior trump is led. The five may renege to any 
trump, but no trump can renege when the five is lei 
The knave may renege to any trump except the five, 
and if the knave is led no trump can renege except 
the five. So the ace of hearts may renege to any 
trumps except the five and knave; and if the ace of 
hearts is led only the five and knave of trumps can 
renege. Hearts need not be played to the ace of 
hearts led by players holding no trumps, as it is a 
trump, and the rule about following suit only applies 
to the ace of hearts in its capacity as a trump. See 
Cavendish, Pocket Guide to Spoil Five (De la Rue 
& Go., London). 

SPOLETO (the ancient Spdetium\ a town of 
Italy, in the pronnce of Perugia, capital of the dis- 
trict of its own name, on the side of a steep hill, on 
the left bank of the Tessino, 61 miles n.n.e. of Rome. 
It is commanded by a strong castle, seated on a height, 
which is separated from that on which the town 
stands by a deep gorge, and approached by a bridge 
of extraordinary height, along which an aqueduct 
has been placed. The houses are in general indif- 
ferently built, and the streets are narrow and uneven. 
The principal edifices are the cathedral, in a com- 
manding situation, with a facade formed by five 
Gh)thic arches, supported by Grecian columns; the 
Gothic churches of San Dominico and San Giovanni; 
the collegiate church of San Pietro outside the town, 
with a profusely sculptured front; and the citadel 
already mentioned, now chiefiy used as a prison. 
The o^y manufacture, and that not of much impor- 
tance, is hats. Pop. (1861), 7696. 

SPONDEE, in piWody, a foot consisting of two 
long syllables, as omnes. See Rhythm. 

SPONDIAS. See Hoo-flum. 

SPONDYLUS, a well-known genus of Lamelli- 
branchiate (which see) shells, one species of which 
{S, Americanus) is sometimes known by the name of 
Thorny Oyster. The Spondylus is included in the 
oyster family (Osti'OBidoe\ and is recognized by the 
Inequivalve (see Shell) i^ell, which is fixed by the 
right valve to rocks, &c. The beaks of the shell are 
separate and expanded, and the hinge-teeth number 
two in each valve. The shell is solid and thick, and 
readily distinguished by the prominent spines with 
which it is oover^ Familiar spedes are the S. rtgius, 

B, radians^ 8 . avicvlariSf 8 , imperialism &o. 8 , regius 
inhaldts the Indian OoeMi, and is renuukable for the 
length and solidity of its spines. Most of the other 
si)eoies oooor in ths wanner seas. 


SPONGE, the name given popularly to the homy 
skeletons, formed of a substance known as hertUode, 
which are produced by certain animals living in the 
sea and of very low in the scale of life, these 
animals themselves being also known by the same 
name. The exact biological position of the Sponges 
for long formed subject-matter for argument and 
debate amongst naturalists. Formerly they were 
with one consent relegated to the plant creation, 
but it is now beyond all dispute that sponges are 
members of the animal and not of the vegetable 
kingdom. Down to a quite recent period they were 
classified amongst animals with the Protozoa, or 
lowest group of animals; but all naturalists now treat 
them as a separate phylum or sub-kingdom (which 
see), under the name Porifera, given to them because 
of the water-pores with which they are provided in 
such abundance. The Sponges — whatever may be 
their relationship to other forms — include beings the 
living parts of which consist of sarcoids or ssurcode- 
bodies — sarcode, or protoplasm (which see), being the 
primitive substance of which the bodies of lower ani- 
mals and plants are wholly composed. These sarcode- 
bodies are united into a compound mass, which is tra- 
versed by numerous canals opening on the surface of 
the body, the living parts being usually strengthened 
and supported by spicules or needle-like bodies of flint 
or lime, or by a framework of homy matter. Thus 
from this definition of a Sponge we, firstly, note 
that, viewed as to its living parts, it is to be regarded 
not as a single but a compound animal, formed of 
semi-independent items united into a composite mass; 
whilst, secondly, we note the power of this compound 
living body to secrete or manufacture a framework 
which varies in its nature and composition. The 
homy sponge of commerce thus merely represents 
the dried skeleton of the living parts, these latter 
parts existing in the living sponge in the form of gela- 
tinous or albuminous sarcode-matter, which coated 
the sponge externally, and which also lined the in- 
ternal canals and passages of the stmcture. The 
elements or separate bodies of which this sponge- 
fiesh or living matter is composed typically consist 
each of minute pieces of granular sarcode, possessing 
a solid particle or nucktis, and provided with a 
single eyelash-like filament or cUium. And in the 
simplest 8{)onge which is known, such as one of the 
Calcareous s|K>nge8, we find a colony of such bodies 
uniting to form a cup-shaped skeleton, the walls of 
which are perforated by numerous pores, whilst the 
mouth of the cup constitutes one great excretory 
orifice or oscvlum. When a fragment of living 
sponge is viewed by aid of the microscope a constant 
circulation of water is seen to be carried on within 
the organism. Thus when we look at any ordinary 
sponge we may at once distinguish two sets of holes 
or apertures in the homy skeleton. We may note 
the presence of comparatively few apertures of large 
size. These are named oscula: whilst we can as 
readily distinguish the sponge-substance to be lite- 
rally riddled in all parts by an immense number 
of very small holes, which are named pores. In a 
living sponge, therefore, we find that the pores are 
the inhalant orifices, and that through these apertures 
continual currents of water are l^ing drawn into 
the interior of the sponge ; whilst from the oscula^ 
which are exhalant apertures, we are able to distin- 
guish currents of water as incessantly being ejected 
from the organism. To these phenomena the collec- 
tive term of circtdation in the sponge is applied, and 
when we consider its further details we find tl^t a 
certain mechanism partakes in the process. Thus 
beneath the upper layer of the spon^, and In the 
walls of those canals into which ^e inhalant poms 
open, we find little riiambers excavated in the walls 
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or sides of the oanais. These cfhamben are lined 
with livinff sponge-psrtiolee which each possess the 
eD ium or ^oate yibratile filament already noticed; 
and by the oonstant movement of these filunents to 
and in the water cnrrents are at once drawn in 
by the pores, sent onwards to traverse the sponge- 
snbstanoe, and finally ejected by the oscula. There 
can be little doubt that these dHated ohambeis repre* 
sent the essentially typical and most vital parts of 
the sponge; and &e uses of the droulation thus set 
in opmtion may be briefly summed up by stating, 
firstly, that nutritive particles are thus dxawn into 
the organism, and serve the being for food; secondly, 
the oonstant renewal of the water may subserve a 
process analogous to that of respiration or breathing 
in higher forms; and thirdly, by aid of these currents 
the reproduction of the Sponges (to be presently 
descril^) is in some degree aided. Sponges repro* 
duce themselves after two chief modes. The asexual. 
form of this process, or that in which the elements 
of sex take no part, is well exemplified in the Fresh- 
water Sponge or SpongiUa, In winter the deeper 
substance of the sponge is found to be occupied by 
certain bodies of rounded form, each consisting of 
an outer ca|)sule, strengthened by spicules which 
are themselves embedded in an outer layer of sar- 
code. These bodies are known as spores or gem- 
mvleSt and contain in their interior masses of cells, 
the central ones of which are seen to contain germs. 
In spring these spores are discharged from the 
economy of the parent-sponge, and the contained 
germ-cells escape from their capsule into the water 
through an aperture existing in the capsule, and to 
which the name of the hUum is given. Each little 
germ, thus liberated, soon attaches itself to some 
fixed object, and becomes a new Spongilla. Particles 
of the living sponge-matter may also simply become 
detached from the walls of the canals of the s{)onge, 
and be carried outwards by the water-currents which 
■wee|) through the organism — these particles simply 
attaching themselves and producing the characteristic 
features of the parent. This latter is a simple pro- 
cess of fission f or division of the body -substance. 
The sexual form of the reproductive process in 
Sponges is effected (as has been well studied by 
Haeckel of Germany in the Calcareous or Limy 
Sponges) by means of true ova or eggs representing 
the female element, and spermatozoa, representing 
the male elements. These elements of sex are con- 
tained in one and the same sponge, the ova or eggs 
being found generally within the endoderm or inner 
layer of the 'sponge-body; whilst the spermatozoa are 
formed from the modified cell-elements of that struc- 
ture, and appear as microscopic filaments with rod- 
like heads. The contact of the ova and spermatozoa 
within the sponge-body impregnates or fertilizes the 
former, and the egg of the sponge appears to undergo 
the process known as segmentation of tlie yolk, which 
until recently was believed to be peculiar to the 
development of animals above the Protozoa only. 
A blastoderm, or germinal membrane capable of 
forming all the future structures of the adult sponge, 
is thus developed, and soon the young sponge appears 
as an elongated body, termed a Pianola, the outer 
cells of which are provided, like the typical sponge- 
particles, with cilia. In this Planula, which now 
Mves the body of its parent^ a oentzal cavity is 
excavated, and when this opens a mouth at one 
end the young sponge appears as a little cup-shaped 
arganism, having the cells of its outer wall provided 
each with a filament or dlium, and having a mouth 
opening into a central body-cavity. Such an organ- 
ic is termed a Qast/ruUi, and it already has the 
essential form and features of the adult Calcareous 
Sponge. For when it roots itsdf by Its dosed end; 


when the outer dHa disappear, and the outer wall 
becomes more solidified; men spioula are formed 
within the walls of the b^y ; and lastly, when ports 
appear in these walls, and water begins to droulate 
through them and to be discharged Ity the great 
mouth or single oseulum — the larval sponge has 
assumed the form of the adult and perfect organism. 

The dassificaUon of Sponra is a matter stUl un- 
settled. Bowerbank divided mem arbitrarily, from the 
nature of thdr skeleton, into the Ceratosa, or Homy 
Sponges ; the Calcarea, or those in which the homy 
skeleton of the Ceratosa is replaced by lime; and 
the Silioea or Vitrea, in which the skeleton is fiinty 
in its nature. The newest dassifioation appears to 
be that of recognizing three groups — the (oi Myxo- 
spongise, in which no skeleton of any kind exists, 
represented by the Halisarca; (6) the Caldspon^ss, 
or Limy Sponges, which have no homy skeleton, but 
are composed of Umy spicules (such are the Asoones, 
Leucones, and Sycones); whUst the last and by far 
the largest group is that of the (c) Fibrospongies, or 
those in which a fibrous skeleton exists, strengthened 
usually by flinty spicules. This latter group moludes 
the true Siliceous or Flinty Spongida of the former 
classification. The only fresh-waler sponge is the 
well-known Spongilla fiuviatUis, common as a green- 
ish mass in canals and fresh- water docks. All others 
are marine, and amongst the more familiar genera 
we find llalichondria, common in British seas, of 
which II. palmata, H. ocvlata, and B. infundibulum 
are well-known species. The genus ^antia also 
includes familiar Sponges; and the Neptune's Cup 
Sponge, forming a very large cup-shaped form (7%a- 
lassema. Neptuni), are also familiar forms. The Sili- 
ceous Sponges are mostly found in the deep seas; 
many of them have long spicular appendages of 
flint. A very beautiful and elegant vase-Uke form 
of Siliceous Sponge is the Venus' Flower-basket 
(EuplecteUa), seen in all museums; and other deep-sea 
Sponges ore Boltenia and Plieronema, which anchor 
themselves to the sea-bed by means of beard-like 
appendages of spicules. An al)errant group of Sponges 
is seen in the Clionidu), or Boring Sponges, which 
have no fibrous or homy skeleton, but are provided 
with siliceous or flinty spicules of a form which 
adapts them for boring into the shells of Mollusoa. 
And equally curious are the Hyalonemadas, or 
so-called ‘Glass-rope Zoophytes,’ which by some 
naturalists are placed in the order Zoantboria of the 
Ccelenterate sub-kingdom, and which consist each of a 
cup-Bba;)ed sponge-body (known as Carteria), attached 
to which is a beard of siliceous spicules, on which 
latter part peculiar polype-like animals are invariably 
found. The question is, whether the sponge or the 
polypes are parasitic; and the general opinion appears 
to be that the s;)onge Carteria manufactures the 
siliceous rope, whilst the polypes are the parasites. 
As regards the fossil aspects of Sponges tney form 
an exceedingly ancient group of organisms. The 
Homy Sponges have left, from the soft nature of 
their bodies, no traces as fossils. The Calcareous or 
Limy Sponges first occur in Silurian rocks, and 
attained their greatest development in the chalk 
rocks; whilst the Siliceous or ilinty forms are first 
met with in Mesozoic rocks, and are well represented 
in existing oceans. Archaeocyathus Mvnganensis ot 
the upper Cambrian system of Canada is one of the 
oldest Sponges, and Calalhium is an allied genus. 
The Siphonhe of the cretaceous system, and the Ven- 
triculites, also from the chalk, are the best-known 
mnera of mesozoio age. Shells apparently riddled 
by Boring Sponges uke Cliona occur in Siluriiin 
rocks. 03 the sponges esteemed in oommeroe the 
Turkey and West India sponra are the best known. 
The farmer variety indudlM ikt finest sponges, which 
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jura dlrtlngulibed the fiii«r natnra of tho horny 
matter, and the emaller eize of tho oeoola. 
aMtern parts of the Mediterranean Sea form the 
chief sonroes of supply of Turkey sponge^ the ex- 
porting ports being in Candia and Cyprus, Anatolia;^ 
•■fiff Grecian Archipelago genenuly. N^otably 
the sponges of Symis, a small island, are said to 
be of very superior qualify. The Syrian coast also 
supplies very fine specimens, and coarser varieties 
oome from the North African coasts and from the 
shores of Barbary, Algiers, and Tunis. Large coarse 
sponges of the ‘honey-comb’ texture, so well known, 
constitute the chief products of the Florida and Ba- 
hama sponge-beds. Sponges are most commonly 
obtained by diving, and the modem apparatus for 
diving are now coming into use in some places. 

SPONSORS, those who ‘promise and vow’ in the 
name of the baptized. They are also called god- 
parents (in old English godsibs or gossips; that is, 
god-relations) and sureties. (See (^d-fatheb and 
God-motheb.) To the remarks contained in that 
article we will only add, that when the person bap- 
tized is an adult the sponsor answers for his religious 
belief. Some suppose that sponsors came into use in 
the first centuries of Christianity, when the assurance 
of a Christian of known chara^r, that those who 
presented themselves for baptism were worthy of it, 
was considered requisite. This surety was also to 
answer for their further instruction. But Neander, 
in his G^eral History of the Christian Religion and 
Church, says that sponsors were probably introduced 
with the baptism oi infants, in order to make a pro- 
fession of the Christian faith in their name, and to 
guarantee their religious education. Tertullian, who 
opposed the baptism of infants, mentions the case of 
the sponsors as one of the objections, because they 
must take upon themselves an obligation which they 
may be prevented from fulfilling by death or the 
rinfulness of the god-child. The Roman and Greek 
Catholic church^ consider the relation of the sponsor 
to the god-child a kind of adoption, and therefore 
forbid marriage between them. Between the spon- 
sors theUiselves they do not allow marriage to take 
place. The Catholics sometimes take a sponsor for 
confirmation. 

SPONTANEOUS COMBUSTION. See Com- 
bustion (Spontaneous), 

SPONTANEOUS GENERATION. See Gen- 
eration (Spontaneous). 

SPONTOON (Italian, spuntone, pointed), the half 
pike carried by infantry officers from the end of the 
seventeenth to the end of the eighteenth century. 
They were used for signalling orders to the regiment; 
a spontoon pointing forward signified advance; point- 
ing badiL retreat; placed upright in the ground, a 
hwt; and so on. Their use was discontinued in the 
British army in 1787, and in the French about two 
or three years later. 

SPOONBILL (PlaJUdea Leucorodia), a genus of 
Wading Birds, included in the Heron family (Ardeidss) 
and in the sub-family Plataleinse. In this sub-family 
and genus (PUUalea) the bill is straight, flattened, 
and expand^ at its tip— the conformation of the bill 
giving to these birds their popular name. The upper 
mandible overhangs the lower one, and the bul is 
grooved on the upper surface, the groove commencing 
at the base of tiie bill. The second quills are the 
longest in the win^; and the tarsi possess scales, 
which are arranged in a reticulate or netted patterxL 
The toes axe connected at their bases by membranes. 
Hie Common White Spoonbill above designated is 
the familiar species. This bird, which attains an 
average length of about 80 indies, occurs rarely at 
the present time in England, but is found very 
generally dlrtributed over the Continent, and in 


Africa and Asia as welL In Holland it Is parti- 
cularly plentiful. The colour is a pore white, tinted 
with a very soft pink, the breast being yellow coloured, 
as also is the naked patdi of skin on we throat. The 
legs and feet are black, the eyes being red, and the 
bm — about 8 inches in length — ^being black and yellow 
at its expanded tip. A tuft or crest of feathers is 
seen on the posterior part of the head. The food 
consists of Molluscs, Crustacea, worms, Ac., which 
these birds pick up on the muddy flats and in the 
shallow waters of the sea-coasts in which they wade. 
They also appear occasionally to eat vegetable matters. 
The nest is generally found in open situations, the 
eggs numbering four, and being coloured of a grayish- 
white hue, spotted with brown. The Roseate Spoon- 
bill (P. Ajaja\ inhabiting South America, is another 
species of these birds, and is distinguished by its rose- 
coloured plumage and wings of a rich carmine hue. 
The Boat-bill Heron (Cancroma cochUaria) belongs 
to an allied genus of Waders, and possesses a large 
beak, which, in general conformation, has been com- 
pared to two boats placed together, the keel of the 
uppermost boat forming the ridge (A the upper man- 
dible. 

SPOON-WORM, the name applied to certain 
peculiar worm -like animals, the exact zoological 
position of which is very difficult to define. The 
most usual position which has been assigned to 
these forms is that of including them in a special 
order of the class Annelida — this order named 
Gephyrea or Sipunculoidea — being the lowest division 
of the Worm class. These anim^ are distinguished 
by the fact that the body may or may not be dis- 
tinctly segmented as in the true worms. No append- 
ages of the nature of ‘ foot-tubercles ’ exist, and no 
ambulacral or water-vascular system is developed. 
The nervous system, whilst, as in Annulosa, consist- 
ing of a ventral cord of nervous matter, does not 
present any ganglionic enlargements or ‘ nerve-knots ’ 
as in Ann^osa generally. The skin is soft, and does 
not secrete any calcareous or limy covering; and the 
sexes are distinct in the spoon-worms, the young 
undergoing a metamorphosis in the course of their 
development. Three chief groups of these forme 
were recognized by the late Professor Edward Forbes. 
The first group or Sipunculacea, represented by the 
well-known genus Sipuncvluty is distinguished by its 
members possessing a retractile probracis, which is 
provided with a circle of tentacles at its tip, the 
arms being situated at the base of the proboscis. 
The Sipunctdus Bernkardvs is a familiar form, found 
inhabiting the sand of most of the seas of Europe. 
Some species of this ^nus may attain a length of 
1 foot, whilst others do not exceed } inch in size. 
This species inhabits the cast-off shells of molluscs, 
and one species — ^the Edible Sipunculus — is said to 
be eaten by the Chinese. Forbes’ second group is 
that of the Friapulacea, represented by the genus 
Priapulus, which possesses a retractile proboscis, des- 
titute of tentacles, and having the arms situated af 
the end of an elongated tail or appendage. The 
body is obtusely shaped behind, and the tail is 
branched or pointed. F. caudattu is the familiar 
species, and is found in southern seas. The third 
and last division of the spoon-worms is that of the 
Thalassemacea, a group dutinguished by possessing 
a probosds terminating in a vexy large fleshy ap* 
pendage. No tentacles exist, and the anus opens at 
the hinder extremity of the body, which is of cylind- 
rical rounded form. ThaUutema Neptvni is a familiar 
species, and is sometimee distinctively named the 
* Spoon-worm ’ from the presence of the appendage of 
the proboscis. Two hook-like bristles exist b^ind 
the proboscis. This species, along with allied forma 
found on our coasts, is used as a bait by fishermen. 
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SPORADES^ the general name for nineteen 
islands in the Greoiaa Ardiipelago, lying to the east 
at the (>cladeo. The prindpal are Scio^ or Chios^ 
Samos, Co&IUiodes, Lesbos, and Patmos. (See the 
articles.) ilie name Sporades is derived from the 
Greek speirein, *to sow,’ indicating the scattered 
position of the islands. 

SPORADIC, the term applied to those diseases 
which occur in single and scattered oases, in opposi- 
tion to those which affect many persons at the same 
time. 


SPORES, the name applied in zoology to the 
TOrms of many of the lower animals, su^ as In- 
fusoria, which, together with plant spores, may be 
borne in immense quantities by the atmosphere. The 
presence and nature of these spores becomes a sub- 
ject of much interest to the biologist from the fact 
that their development in fluids in which decay- 
ing organic matter is contained has given rise to the 
question of spontaneous generation (see Generation, 
Spontaneous) or Heterogeny. The difficulty of trac- 
ing the full development and history of these minute 
germs has led to the formation and promulgation of 
many hypotheses explanatory of their development 
But it may be definitely stat^ that whether the fact 
of the spontaneous production of animals and plants 
be ever proved or not the decision of this point in 
either direction cannot affect the stable fact that the 
spores of the lower forms of life are present in immense 
quantities in ordinary atmospheric air — ^invisible in 
ordinary diffuse daylight, but readily perceptible when 
scientific appliances are brought to bear on their dis- 
covery. The subiect of spores in connection with 
their development nas also grown largely in importance 
since the promulgation of the * germ theory of disease,’ 
which professes to account for the origin, and more 
especially for the spread^ of contagious and epidemic 
diseases — such as small-pox, fevers, and the like — by 
the idea of their sporadic origin. In this view, whicn 
is strongly supported by biological research such 
diseases have an organic origin, and in their history 
and progress evince a strong natural likeness to the 
mwth and development of plant and animal life. 
Professor (Lord) Lister’s recognition of the 'germ 
theoiy of disease ’ in his practice of antiseptic surgery 
led lum to employ carbolic acid dressings after the 
performance of operations, and for the treatment of 
wounded surfaces, on the principle that the carbolic 
acid acts as an antiseptic in destroying the atmo- 
spheric germs of animal or plant life, which, gaining 
contact with the wounded or raw surface, are l^lieved 
to be the cause of suppuration and other conditions 
unfavourable to the healing process. 

SPORES, in botany, the minute grains in crypto- 
g^ous plants which perform the function of seeds, 
^ese germinating boffies do not contain an embryo, 
but consist merely of one or more cells variously 
combined together; hence they are called spores to 
distinguish them from the true seeds of the phanero- 
gamous or flowering plants. They are sm^l, often 
so minute as to be invisible to the naked eye. They 
frequentlv remain capable of germinating for many 
years, ana of enduring much drought without destruc- 
tion. They germinate either by elongation of some 
particular pi^, and subsequent cell-di vision, or by 
cell-division without any protrusion of a thread or 
membranous expansion. In the parent plant they 
are either scattered singly, or are united m a fruit- 
like envelope called the sporangium, or spore-case. 

SPORTS, Thi Book of. Ilie founders of the Re- 
formation in England, after abolishing most of the 
church fesdvala kept before that time, had made 
ifittle or no change as to the mode of observing those 
which had been retained. Sundays and holidays 
•tood mndi on the same footing, as days on whira 


no work except for good cause was to be performed^ 
the services at the wurbh to be attended, and any 
lawful amusement might be indulged in. A distino- 
tion, however, soon sprang up; an industrious people 
could spare time for very few holiday and the more 
devout party of the nation, while they slighted the 
church festivals as of human appointment^ prescribed 
a stricter observance of the Lora’s-day. But it was 
not tiU about 1695 that they began to {dace it very 
nearly on the footing of the Jeuosh Sabbath, inter- 
dicting not only the slightest action of worldly 
business, but even every sort of pastime and recrea- 
tion,— a system which, when promulgated, soon gained 
ground as suiting the humour of the Puritans, then 
rapidly rising into importance as a party in the nation. 
The conduct of some Puritan auworities in Lanca- 
shire, who persisted in illegally suppressing, instead 
of regulating, the customary recreauons of the people^ 
excited grave discontent, and increased the influence 
of the l^man Catholics by e repulsive aspect 

to the Reformed religion. This led in 1618 to the 
interference of James I., who issued a Declaration 
popularly known as the Book of S{>ortB, which waa 
to be read in the churches, permitting dancing 
archery. May-games, morrice-danoes, leaping, vault- 
ing, and other lawful games to be indulged in on 
Sunday after divine service; but prohibiting bear- 
baiting, bull-baiting, bowling, and interludes. No 
recusant or any one who hi^ not attended church 
service was allowed to take part in the games. The 
order to read this declaration was not enforced 
during the king’s reign, and the clergy seem to have 
generally abstained from reading it. But under the 
rule of Charles I. and Laud it was republished, and 
the reading of it was enforced with great severity. 
This excited among the Puritans an amount of indig- 
nation and opposition which contributed in no sm^ 
degree to the overthrow of the monarchy and the 
church. In 1644 the Long Parlisunent ordered all 
copies of it to be collected and publicly burned. 

SPOTISWOOD (or Spotswood), John, Arch- 
bishop of St. Andrews, bom in 1665 of an ancient 
family, in the parish of Mid-Calder, in the county of 
Mid'I^thian, studied at the University of Glasgow, 
and at the early age of eighteen became assistant to 
his father as parson of Calder. At his outset in life 
he professed Mmself a zealous supporter of the Pres- 
byterian party, and even seemed mclined to proceed 
faster than some of his more moderate colleagues 
were able to follow. He appears, however, to have 
soon changed his ground, and in 1601, when the 
Earl of Lennox was sent as ambassador to France, 
Spotiswood not only accompanied him as chaplain, 
but, according to Calderwo<^, so far forgot 
when in Paris that he ' made no scruple to go in to 
mass.’ On his return he was complained of to the 
General Assembly, but through the influence of the 
court escaped with merely a reprimand. He was 
now a favourite at court, and in 1603, when King 
J ames set out for England, was one of the five Scot- 
tish clergymen select^ to accompany him. In the 
course of the journey news arrived of the death 
the Archbishop of Glasgow, and Spotiswood was 
immediately appointed his successor, and in conse- 
quence returned to Scotland, but was not consecrated 
1610. The year before this transaction he had 
been appointed one of the extraordinary lords of 
session, but shortly after resigned the appointment 
on the erection of two courts of High-commission, of 
one of which he was appointed president. In October, 
1614, he caused John Ogilvie, a Jesuit i^est in 
Glas^w, to be apprehended for refusing to deny the 
temporal power of the pope, and took a leading part 
in his examination, which ended in the condemnatiaD 
and sKeenti o n of the nnf ortunate priest in the apring 
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of 1616. In 1616 be ezduuigsd Glugow for the 
metn^Uten see of St Andrews. In 1618 he pre- 
•ided at the General Aesembly that met at Perth, wd 
mooeeded in cariying the five points of ecdesiastioal 
dUoipline known ae the Perth Articles (see Pebth, 
The Five Aktioles of); but all hi* authority could 
not command obedience to them, though he con- 
tinued to enforce them before the High-oommisaion 
court for a number of years, depriving many min- 
isters of their livings for non-compliance. The 
favour which he had enjoyed imder £^ng James he 
continued to enjoy under his son Charles L, whom 
he crowned in the Abbey church of Holyrood in 1638; 
but his zeal appears to have outrun his discretion, 
and by his harsh procedure against Lord Balmerino, 
in whidi he was generally believed to have been 
influenced by feelings of private revenge, he contri- 
buted greatly to inflame the opposition to episcopal 
government, which now became general among all 
ranks, and ^ally led to its overthrow. In 1638, at 
the famous Assembly held at Glasgow, he was deposed, 
excommunicated, and declared ii^amous. He saved 
himself by flight, and took up his residence in London, 
where he died in 1639. He is now remembered 
chiefly as the author of a History of the Church of 
Scotl^d, commencing at 203 and continued to the 
end of the reign of James VI. The greater part of 
it relating to the transactions of Spotiswood’s own 
period is not without interest, but its statements are 
obviously partial, and therefore of little authority. 

spotted FE VE]^ the name of a form of typhus 
fever, and also of a quite different disease otherwise 
known as cerebro- spinal fever or black sickness. 
The latter fever is probably contagious, and cer- 
tainly occurs in an epidemic form. It is rare after 
forty years of age, and is not uncommon among young 
children. The symptoms are duo to inflammation 
of the membranes of the brain and the spinal mar- 
row. The disease may begin with feverishness, 
headache, pains in the back and limbs, and feelings 
of illness lasting for a few hours or a couple of days 
before anything serious is feared. Usually, however, 
the attack is sudden, coming on with collapse and 
insensibility or with severe shiverings, intense head- 
ache and dizziness, excessive pain in the back of the 
neck and along the spine, constant vomiting, pain 
in the stomach, and cramping of the muscles of 
the legs. The skin is over-sensitive, so that slight 
touches give rise to complaints of pain. One marked 
symptom is a stiffening of the muscles of the head 
and back, so that the patient’s head and neck are 
arched back. A rash of blebs appears on the lips. 
Purple spots come out about the second day, appear- 
ing first on the legs. The disease is extremely fatal. 
Energetic treatment at the outset may relieve the 
brain, and therefore there must be no delay in seek- 
ing skilled advice. Death may occur from collapse 
within a few hours, or from the first to the seventh 
day. If the attack begins with collapse, heat should 
Ixi applied to the limbs and over the heart, and small 
(juantities of stimulants should be administered. 
When this stage is over, the pains in the head and 
back are relieved by ice-bags on the back of the head 
and along the spine. To ^ults opium, and to chil- 
dren bromide o^iotassium, may also be administered. 

SPOUT-SHI&liL, or Pelican’s Foot { Apo^'rkdu 
Pes-PeUcani), a genus of Gasteropodou* Molluscs, 
belonging to the family Cerithid®, and to the Holo- 
Btomatous group of the class. This shell has its aper- 
ture produced into a spout-like process in front, and 
hence derives its popular name; whilst the general 
slw^, produced by its elongated spines, together 
with^ its whitish colour, have suggested the name 
* Pelican’s Foot Shell.’ The characters of the genus 
are found in the long spire of the shell, in the 


outer lip, and In the finger-like projeotions of the 
ahelL 

SPRAIN, or Strain, the partial displaoement or 
twisting of a joint with stretohing, and more or less 
injury to the articulating apparatus; the ligamentu^ 
tendons, and their shea^ ^ing all involv^ in the 
injury, while sometimes even small portions of the 
articulating processes of bones are separated. All 
joints are liable to this accident, but the wrist and 
ankle are most frequently the seat of this injury; 
their liability arising £rom their immobility, com- 
pared with such a joint as the shoulder, which is 
more liable to dislocation. A sprain is attended with 
violent pain, and the sufferer feels sick and faint. 
Swelling and discoloration rapidly take place from 
extravasation of blood into the sheaths of the tendons 
and the other surrounding tissues, in consequence of 
laceration of the smaller blood-vessels. Subsequently 
the swelling is kept up in consequence of the effusion 
of serum from the incited action which occurs. Thu* 
the joint is much deformed, and great care is r^uired 
in examining the parts to guard against mistakes 
and to gain an exact knowledge of the nature of the 
injury so as to ascertain decidedly and at once whether 
it be a simple sprain, or whether there be fracture or 
dislocation. If it is a simple sprain the part affected 
should be laid in an easy position on a pillow, and 
confined in that position by broad slips of bandage 
crossing the limb and pinned at each end to the 
sides of the pillow. The part should at first be 
fomented for an hour or two with cloths wrung out 
of warm water; afterwards it is to be wrapped in 
cloths wetted with a warm lotion, say of sugar of 
lead, 1 dram; opium, 1 dram; and l^iling water, 
1 quart. These cloths when applied should be covered 
with oiled silk or cotton to prevent evaporation. 
Absolute rest is the principal point to be attended to. 
To secure this, when there is much restlessness, it 
sometimes becomes necessary to use splints. Leech- 
ing or even general bleeding may become necessary, 
should inflammatory symptoms appear; but leeching 
in the first instance, with a view to remove what is 
termed the bruised blood, is absurd; the blood is 
absorbed into the surrounding cellular tissue, and 
cannot be removed by that means, but is gradually 
absorbed in the process of cure, when the variation 
of discoloration from black and blue to greenish and 
to yellow, &c., takes place. If the part be kept at 
rest from the first, and fomented as directed, the pain 
soon abates and the swelling gradually disappears; 
then gentle rubbing with soap and opium liniment 
may had recourse to, and the part should be lightly 
bandaged with a flannel roller. If inflammation sets 
ill, six, eight, or ten leeches may be applied around 
the joint, and if the patient is of full habit a few 
doses of purgative medicine should be given. The 
joint often remains weak and stiff for a length of 
time; then stimulating frictions will be found useful, 
together with the practice of pouring water on the 
part from a height; in doing t^ it is well to com- 
mence with warm water, and after a time gradually 
to reduce the temperature till the patient can bear it 
cold from the welL After each application the port 
must be well rubbed, as otherwise the part may 
become rheumatic; indeed, rheumatism is a very 
common occurrence in parts injured by sprains and 
firactures. Too great caution cannot be applied in 
bringing a joint which has been sprained into use, as 
many diseases of joints are brought on by mismanage- 
ment and too early ezerdse of the affected parts. 

SPRAT, ^ or Gabvh {Clupea SpraUnt), a well- 
known species of fishes of the Herring genus {CUiipea)^ 
which, like the latter form, occurs on the British coasts 
in vast shoals from July to February and March. 
The fishing chiefly oommenoes in November, and Is 
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carried on, like th«t of the Herring, by meana of large 
note. In some inetanoee the capture of sprats has 
been enormous, and far in excess of the demands of 
the British markets; and in these cases the fishes 
are sold to the farmers, and spread on the land as 
manure. The sprats were long thought to be merely 
the young of the herring and its allies; but the 
presence in the sprats of the sharply-notched edge 
of the belly is a character sufficient for their clear 
distinction from the young of the herrings, &c. Its 
general colour resembles that of the herring, but it 
is of invariably smaller size. The fiesh is very 
nutritious and palatable. The sprat fishery of the 
Frith of Forth is very extensive; and on the coasts 
of Essex, Kent, and Sussex in England it is pursued 
in an equally active manner. 

SPRAT-SUCKER {LtmtaUma spratti)^ a genus 
of Lower or Parasitic Crustaceans, l)elongiug to the 
LemoBadse (see Lern^), and so named from its 
habits of infesting the e3^es of sprats, which it com- 
pletely destroys, burrowing into their substance by 
means of its barbed head. 

SPREE, a river of Germany, which rises in the 
east of Saxony, on the north side of the Kiesengebirge, 
near New Salza; flows very circuitously n.n.w., passing 
the town of Lobau, enters the Prussian province of 
Brandenburg, passes the towns of Spremberg, Kott- 
bus, Liibben, where two branches, by which it had 
previously formed an island, called the Spree-Wald, 
again unite. lieyond Liibben it describes a semi- 
cinde which terminates in the Lake of Schmielung; 
then proceeds north past Beeskow and w.n.w. past 
Ftirstenwalde and Kopenick, traverses Berlin, and a 
little below Charlottenhurg joins the left bank of the 
Havel at Spandau, after a course of nearly 200 miles. 
It has no a^uent of any consequence. 'I'he Friedrich 
Wilhelm Canal connects it with the Odor a short dis- 
tance above Frankfurt. 

SPRING, one of the seasons of the year which, 
astronomically speaking, begins when the sun, in its 
ascent, crosses the equator, and ends when it reaches 
its highest position in the heavens at mid -day, that 
is to say, it lasts from the vernal equinox to the long- 
est day. In this country March, April, and May 
are reckoned the spring mouths of the year; but the 
variableness of the climate renders the i)eri^ of the 
real approach of spring a matter of great uncertainty. 
In the southern hemisphere the astronomical spring 
begins September 23, and ends December 21 ; thus 
it falls about the time of our autumn. Under the 
equator, and in general in the torrid zone, the sea- 
sons of the year are not divided in the same manner 
as in the temperate. They are distinguished into 
the dry and wet seasons. ^ Seahonb. 

SPRING, in mechanics, an elastic body, made of 
various materials, as steel, india-rubber, &c., and 
used for various purposes — diminishing concussion, 
as in carriages; for motive power, acting through 
the tendency of a coiled metallic spring to unwind 
itself, as in clocks and watches; or to communicate 
motion by sudden release from a state of tension, as 
the bow to the arrow, the gunspring to the cock, and 
many other instances; others are employed as regu- 
lators to control the movement of wheel-works, os 
riie balance or hair-spring of watches; to measure 
weight and other force, as in the spring-balance. 

SPRING, in navigation, implies a crack running 
transversely or obliquely through any part of a mast 
or yard, so as to render it uui^e to carry the usual 
quantity of sail thereon. Spring is also a rope 
passed out of a ship’s stem, and attached to a cable 
proceeding from h^ bow, when she lies at anchor. 
It is usnidly employed to faring the ship’s broadside, 
or battery of cannon, to bear upon some object, as 
smother ship^ a fortr^ && When a ship rides 


anchors which are only attached to one end she will 
move according to the direction of tiie wind or tide. 
Now, if a rope be extended from the other end to 
the same anchor, it is evident that, by slackening 
one of these ropes and keeping the other fas^ her 
side win lie more or less obliquely to the wind or 
tide, as occasion may require, so as to be opposed to 
any distant object to the ^ht or left. Smng is 
likewise a rope extending diagonally from tne stem 
of one ship to the head of another which lies abreast 
of her at a short distance, and is used to make one 
of the ships sheer off to a greater distance from the 
other. Springs of this kind are occasionally applied 
to a wharf or pier for the same purposes. To ipring a 
mast, yard, &c., is to crack it. 

SPRING, ill physical geography, see Sfrinqs. 

SPRING -BALANCE, an ins^ment in which 
the downward pressure of a body is balanced by the 
resistance of a spring or springs, and which by indi- 
cating the amount of distortion indicates the pres- 
sure. Inasmuch as the attraction of gravity (what 
is called gravity is really the resultant of gravity 
and centrifugal force), varies on different parts of 
the earth, lnung less at the eejuator than at the poles, 
a spring balance could not be constructed to answer 
the purposes of a beam and scales exactly; but such 
balances apjtear to serve useful purposes on account 
of their compactness and the facility with which 
approximate weighings may be made by their means. 
To render spring balances tolerably reliable there 
appears to be some improvement needed in the ma- 
chinery by which the larger instruments indicate 
the stretcli of the springs, an easy means of adjust- 
ing the instrument when, either from wear, or from 
nisting of the springs, or from a set in the springs, 
or from differences of temiierature, the index is out 
of adjustment. Various forms of luring balance are 
employed to measure forces. See Dynamometer. 

SPRING-BEE’J'LES (Elateridce), the name given 
to a group of Beetles or Coleoptera, belonging to the 
Pentamerous section of that order. They are so named 
from the springs they are enabled to take, when laid 
upon their backs, by means of the prostemum or front 
portion of the thorax being prolonged to form a spinous 
process, by the movements of which these insects are 
enabled to execute their active leaps. The body is 
horny in these beetles, the antennee being short and 
serrated, and the head retracted into the chest as far 
as the eyes. The limlx* are very short. The larvee 
of many of these beetles are wood-borers. 

SPRINGBOK (Antidorcas or Oazella Euchore)^ 
a well-known and elegant specicH of Antelope, deriv- 
ing its name from its habit of leaping when pursued 
or alarmed. This species is found in South Africa 
in the flat or table lands, often assembling in vast 
flocks, numbering several thousands in eadi herd. 
Occasionally these animals appear to make regular 
migratory journeys of indefinite kind, and in such 
cases are led by appointed leaders. The colour of 
the springbok is a rich brown on the back, the abdomen 
being white, whilst the sides are of a i^dish-brown 
hue, produced by the merging of the two chief colours. 
The croup is covered by long hairs, which become 
especially prominent when the animal leaps. The 
tear-bag or crumen is smalL The white colour of 
the beUy is continued up the back and rump in 
the form of a marked white stripe. The head is 
white, and possesses a streak of dark brown on each 
side, this streak passing from the base of the horns 
through the eye and to the comer or angle of the 
moutK The horns are ringed or annulate, are of black 
colour, and in the adult male are larger than in the 
female or young male. The horns in the young 
animals are not so markedly lyre-abaped as m the 
older fonns. The food chiefly oonsiati cl the shorter 
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S and hunted both by man and by lioxis, 
and other Carnivora. The flesh is highly 
palatable, and the bides are in request by the savage 
races of Africa as well as by civilized man for various 
useful purposes. The full-CTOwn anim al will weigh 
from 60 to 80 or 90 lbs. fiarrow mentions that on 
one occasion he saw from 10,000 to 15,000 of these 
antelopes near the fields of the Cape Colonists, whilst 
Gordon Oumming described a herd he witnessed as 
taking two hours to pass his point of observation in 
an ‘ unbroken, coinpact phalanx *. 

SPRINGFIELD, a city of Hampden county, 
Massachusetts, United States, beautifully situated 
among rich alluvial meadows, on the left bank of the 
Connectiout, here navigable and crossed by two 
bridges, and the centre of several railways, about 
20 miles north of Hartford, and 08 miles west-by- 
south from Boston. Main Street stretches nearly 
8 miles parallel to the river, though at some distance 
from it, and contains many elegant buildings. It 
is intersected at right angles by several other streets, 
and has also behind it, where the ground rises so 
as to command a view of the valley, several ranges 
of handsome residences. There is here the United 
States armoury or arsenal, finely situated on a height 
al>out i mile east of Main Street, and consisting of 
an imposing pile of brick buildings arranged round 
a square. Here from 250,000 to 275,000 stand of 
arms are stored, and from 120,000 to 150,000 are 
annually manufactured. The mills, foundries, and 
workshops connected with the armoury are the most 
important industrial establishments of the town, but 
the extensive water-power furnished by Mill River, 
which here joins the Connecticut, is also employed 
for various other purposes, as iron-works, machine- 
shorn, paper, cotton, and other mills. In the vicinity 
of tne railway station is a large manufactory of cars 
and other requisites of railways. Pop. (1900), 62,059. 

SPRINGFIELD, the capital of Illinois, United 
States, on the edge of a large and beautiful prairie 
on the Illinois, and on the railway to Naples, 96 miles 
N.N.R. of St. Louis. Its public edifices include a state- 
house, in the centre of the square; a beautiful court- 
house, state-bank, the high school and other first-class 
educational establishments, jail, market-house, the 
national monument to Abraham Lincoln, at one time 
a resident here, &c. Among the manufacturing 
establishments are flour and woollen mills and 
foundries; the trade also is extensive. The rich 
prairies in its neighbourhood contain large quantities 
of bituminous coal Pop. (1890), 24,963. 

SPRINGFIELD, a city, capital of Clarke county, 
Ohio, United States, on the east fork of Mud River, 
and at the ^'unction of several important lines of 
railway, 48 miles west by south of Columbus. It 
has sixteen churches, the Wittemberg Lutheran Col- 
lege and Theological Seminary; a handsome court- 
house and other public buildings; numerous mills 
and manufacturing establishments; and an extensive 
trade in grain, cattle, and hogs. Pop. (1890), 81,895. 

SPRINGS are outflows of water or other liquid 
from the earth. The invisible vapour which rises 
from the land and water ascends in the atmosphere 
till it is condensed by the cold into clouds, which 
restore it again to the earth in the form of rain, hail, 
and snow. Part of this moisture is re-absorb^ by 
the air, part supplies the wants of animiJ and vege- 
table life, a portion is carried off by the streams, and 
the remaining portion sinks through porous soils till 
it arrives at a stratum impervious to water, where it 
accumulates in subterranean lakes, frequently of 
great extent. In virtue of the law of gravity water 
ever tends to lower levels, and thus what gathers In 
the higher portions of the earth’s crust fin^ its way 


in process of time through rents and crevices^ and 
springing forth holds on its course to the vallei^ 
below. Where there are no impervious strata in 
the higher lands to interrupt its downward tenden< 7 ’ 
it often percolates to great depths, and far below the 
surface of the adjacent valleys; but sooner or later 
it is interrupted by some obstructing stratum, and 
there, in obe^ence to hydrostatic pressure, it bursts 
through the nearest outlet and rises to the surface 
with a force proportionate to the height and volume 
of the accumulated waters. In boring Artesian wells 
the water often rushes up with such impetuosity by 
the hydrostatic pressure as to form jets of 40 to 50 
feet high. In whatever manner water may gather 
below the earth’s surface and then find its way 
back through it, the outlets are all known as springs; 
and these springs occur at all levels, even below &e 
bed of the ocean, in many parts of which there exist 
springs of fresh water. 

It is usual to speak of springs as surface springs 
and deep springs, as perennial, intermittent, hot, cold, 
mineral, and so on. Surface springs are those which 
issue from su{)erficial beds of sand, gravel, and the 
like, and being immediately dependent for their sup- 
plies on the amount of rainfall are often very feeble 
or altogether dry in summer, though gushing out 
copiously during winter. Deep-seated springs, on 
the contrary, being less directly influenced by sum- 
mer’s droughts or winter’s rains, flow steadily at 
all times. Perennial springs, as the name implies, 
are those that flow on year after year without signs 
of abatement. They are evidently deep-seated, and 
many that were celebrated by the ancients flow as 
copiously now as they did thousands of years ago. 
Intermittent springs are those which differ peric^- 
cally in the amount of water they deliver, or which 
even cease entirely to flow for a time. This is 
explained by the supposition that there are cavities 
or basins under the earth filled from above and 
emptied by siphon-shaped outlets. These empty 
the basin as far as the nature of the siphon per- 
mits, then cease to flow untU the leg connected 
with the basin is again filled to its highest point 
(See Siphon.) If the siphon conducts the water to 
a great distance it may flow in dry weather and 
cease in wet The ebb and flow may also be regu- 
lated by the tide, as at Richmond, where the rise at 
high water is observed in the wells which flow from 
the sand strata on the banks of the Thames. Sur- 
face springs generally vary in temperature with the 
seasons; deep-seated ones, being beyond these influ- 
ences, are equable at all times. It may be stated in 
genex^ terms that in summer the crust of the earth, 
at small depths, is colder than at the surface; that 
during winter the crust at these depths is wanner 
than at the surface. At a certain depth the tem- 
perature of the crust becomes permanent and equal 
to the mean annual temperature of the air above. 
The depth at which this stratum of invariable tem- 
perature lies varies, of course, with the latitude. At 
the equator the effect of the seasons is impercept- 
ible at the depth of a foot below the surface; be- 
tween the parallels of 40** and 52** the temperature 
is invariable at a depth of from 50 to 60 feet; and 
in the high Arctic regions the soil is perpetually 
frozen 1 foot below the surface. Below this zone of 
season changes a regular increase in the temperature 
is observed, at the rate of I** of Fahrenheit for every 
50 or 60 feet of perpendicular descent. Sprinp 
whose sources are b«low the invariable stratum will 
gradually increase in heat, the deeper being the 
hottest Cold springs generally flow from willed 
mountain sources; hot or thermal springs^ on the con- 
trary, either ascend from vast depths or are situated 
in the vicinity of volcanic action. Thermal springs^ 
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In wme oases hot even beyond the boiling-point of 
water, occur abundantly and on an extensive scale in 
loelrad, the Asores, Central Asia* New Zealand, the 
wd other volcanic regions; they occur also 
m Bn^n, the Pjn^nees, Germany, and other conn- 
mes far removed from any centre of volcanic acti- 
vity. The temperature of hot springs is very con- 
•tot, and that of boiling springs has remained un- 
chan^d for ages; like ordinary springs hot springs 
aro either ^rennial or intermittent — perennial, like 
those of the Pyrenees, that have flowed without 
abatement since the time of the Romans; and inter- 
mittent, like the geysers of Iceland and the Rocky 
Mountains. Water, both hot and cold, dissolve and 
combines with many of the mineral substances it 
m^ts with in the earth, and comes to the surface as 
mineral or medicinal springs, holding in solutitm 
vanous cheniic^ ingredients; some, for example, are 
Mline, or contain salt; others chalybeate, or contain 
iron; others siliceous, or contain silica; some calcare- 
ous, or contain Ume; while others give off sulphurous 
vapours, or are impregnated with the salts of various 
minerals and metala Such are the sulphuretted 
waters of Hairogate, the brine springs of Cheshire, 
the borax springs of Tuscany, the travertine or lime- 
de{^iting waters of the Anio, the siliceous hot- 
springs of Iceland and the Azores, and thousands of 
others that occur in almost every country. To the 
same category also belong escapes of steam, hot mud, 
and the like, observed in volcanic districts; and also 
the^ discharges of gases, naphtha, petroleum, &c., 
which generally come to the surface in connection 
with water, ana are seemingly dependent on its {>er- 
cnlating and hydrostatic powers. See Artesian 
Wrlls, Geysers, Naphtha, Petroleum, Water | 
(Mineral), &c. 

SPRING-TAILS, the name given to a genus of 
Thysanurous or Lower Insects, of which the Podurm 
are the most familii^ examples. The insects included 
under this designation have mouths of a niasticatory 
or biting type, and are distinguished by possessing 
jointed appendages at the extremity of the abdomen. 
The PoduwB thus possess a forked tail, by the bend- 
ing and sudden extension of which they are enabled 
to effect great leaps, and from the presence of this 
appendage their familiar name of * spring- tails ' is 
derived. They are wingless insects; the head being 
distinct; the antenme short and four- jointed; the 
eyes simple, and numbering from six to eight on each 
side of the head; and the palpi short and composed 
of a single joint. The body in these insects and in 
the allied Lepismidse is covered by delicate scales 
and bristles. The scales are used as ‘test-objects’ 
to show the defining powers of microscopes in the 
definition of the delicate markings which the 8urfac!e 
of the scales exhibits. These insects are generally 
found in damp cellars, under leaves and moss, in 
snow and ice, and in other moist places. 

SPRING-TIDE, the periodical excess of the ele- 
vation and depression of the tide, which happens 
soon after the new and full moon. See Tideh. 

SPRIT, a small boom or polo which crosses the 
sail of a boat diagonally from the mast to the ujijjer 
aftmost comer, which it is used to extend and ele- 
vate. These sails are accordingly called ijn-it-mUt. 

A sail attached to a yard hanging under the bow- 
sprit was also formerly so called. 

SPRUCE {Abiet), The spruce-firs are evergreen 
trees, natives of Europe, Asia, and America, remark- 
able for their tall, ex^ct, pyramidal forms and pro- 
fusion of foliage. One or more species are useful, 
and the rest omamentaL In Britain they flower in 
May and June, and ripen their cones in the spring 
of the following year. A, exeelsa is the Norway 
Spmoe, indigenous to the north of Europe, and culti- 
V0L.X1IL 


vated in Britain sinoe 1548. There are several varie- 
ties of this spedes, including Clanbrasiliana* a low, 
compact, round bni^ seldom higher than 8 or 4 feet 
It is said to have been introduced into Great Britain 
by Lord Clanbrasil about the end of last century, 
llie Norway Spruce-fir is the loftiest of European 
trees, attaining the height of from 125 to 150 fee^ 
^th a straight upright trunk from 2 feet to 6 feet 
in diameter. The wood of the spruce is oonsideiod 
to l)e superior in hardness to that of any other trees 
of the pine and fir tribes. It is Ught and elastic, of 
a reddish or yellowish hue^ and less resinous than 
the wood of Pin us s i/lrentrU, the Scottish fir. llie 
principal product of this tree is the Burgundy pitch 
of the shops. A. DowjUim^ a native of the north- 
west coast of North America, was discovered by 
Menzies about 1797, and afterwards by Douglas, by 
whom it was introduced into Great Britain in 1826. 
Its leaves are flat, blunt, entire, pectinate^ sflveiy 
beneath; cones oblong, from 8 to 4 inches in length, 
and 14 te 1} in breadth. It is a loige conical tree, 
with a^ rugged, myish-brown bark, abounding in 
balsamic resin. In its native forests it rises nom 
100 to 180 feet, with trunks from 2 to 10 feet in 
diameter. A, Cephaftmica^ the Cephalonian Silver 
Spruce-fir, grows in its native country to a height of 
60 or more feet, with a trunk 9 or 10 feet in circum- 
ference, and numerous side branches, which, when 
young, give it the general appearance of an Arauca- 
ria. It was introdiKsed into this country in 1824 by 
General Charles J. Naj)ier, when governor of Cepha- 
Ionia. The Black or Double Spruce {A. nvfra) is very 
abundant in Lower Canada, Newfoundland, New 
Brunswick, Nova Scotia, Maine, and the upper parts 
of New Hampshire and Vennont. It grows to the 
height of 70 or 80 feet, with a trunk 1 or IJ foot in 
diameter; and as the summit has a regular pyramidal 
form a solitary tree makes a beautiful ap|)earanoe. 
The timber b distinguished for lightness, strength, 
and elasticity, and furnishes most of the spars used 
for vesseb in the United States. The Red Spruce is 
a mere variety of this timber, produced by a differ- 
ence in soil. It b chiefly with the young branches 
of this species that the wholesome drink called epmce- 
brer is prepared. The White or Single Spruce (A, 
alba) inhabits the same districts, and also forms great 
forests in the nr»rth and north-west of America. It 
seldom exceeds 50 feet in height and 12 or 10 inches 
in diameter at the base of the trunk. The wood b 
employed for the same purfjoses as the preceding. It 
is esteemed in Eur()j)e as an ornamental tree, and 
b frequently cultivated in parks and ganlens. The 
American Silver Fir (A. halmmea) is still less than 
the White Spruce, and rarely exceeds 40 feet in 
height. It b a beautiful tree, having the leaves 
longer than those of the Black Spruce, and silvery 
beneath. The cones are 4 or 5 inches in length, 
cylindrical, obtuse, and violaceous. The wo^ b 
light, but slightly resinous, and b little used. A 
few bottles of the turpentine are collected and sold 
under the improi>er name of halm of Gilead; and thb 
remedy has acquired some celebrity in certain stages 
of pulmonary consumption. The Hemlock Spruce 
{A. Canadensis) b readily distinguished by having 
the leaves distichous, or dbfxised in two ranks, ana 
the cones terminal It b a graceful tree, with timber 
(x>arse- grained and poor, 

SPRUCE-BEER, and Ebbenoe or Spruce. Es- 
sence of spruce b simply a decoction of the young 
green tops of the Black Spruce {Abies nigra) boil^ 
and eva^rated to the consbtence of a thick syrup. 
Spruce beer of good quality may be prepared as fol- 
lows: — Essence of spruce 4 pint, pimento and ginger 
(bruised) of each 5 oz., hem 4 lb., water 8 gallons; 
boil the whole for ten minutes, t^en a^ 01 moist 
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■ngar 12 Ibi. (or good treacle 14 lbs.), warm water 
11 gallons; mix well, and when lukewarm add a pint 
of yeast; after the liquid has fermented for about 
twenty-four hours it is ready for bottling. ^This 
beer is regarded as diuretic and antiscorbutic, is 
relished by many as an agreeable summer beverage, 
and often found useful during long voyages. The 
famous Dantzig black beer is made with the essence 
obtained from the buds of the Norway Spruce (J hies 
excclsa). 

SPUR, an instrument of various well-known shapes, 
having a rowel or small wheel with sharp points, 
worn on a horseman’s heel, and used for goading the 
horse. In the age of chivalry gold spurs were the 
distinguishing sign of knighthood, and it was the 
ambition of a youth to win bis spurs by some gallant 
deed. A knight, if convicted of cowardice or any 
dishonourable deed, had his spurs hacked off as a 
mark of degradation. The true knight’s spurs were 
at his burial laid in the tomb along with him. Spurs 
are now far less frequently employed than formerly, 
and even among the cavalry they are little used, 
unless in the heat of the charge on the enemy. 

SPURGE {Euphorbia)^ a genus of exogenous 
plants belonging to the natural order Euphorbiaceae 
(which see), with small monandrous, naked male 
flowers crowded round a naked female one, the whole 
placed in a calyx-like involucre. They are milky 
plants, mostly herbaceous, sometimes shrubby, and 
not unfrequently succulent and leafless. They are 
natives of warm and temperate climates; about 
twelve species are found in Britain; the succulent 
species are conflned to the hottest and driest parts 
of the world. The most important product of the 
genus is euphorbiiim, an acrid resinous drug obtained 
from certain succulent sf)ecies, as E. ojficinaruvi^ E, 
antiquorurrif and E. c.anaricnsis. (See Euphorbidm.) 
The Caper-spurge {E. lathyris) is occasionally met 
with in Britain ; its seeds yield an oil of the most 
violent purgative nature. The roots of E, Ipecacuanha^ 
E. Qerardiana, and E, Pithyusa are emetic. The 
juice of E, heptagona^ E. virosa and E. cereiformist 
African species, and E. cotinifolia^ a South American 
species, aifords the natives a mortal poison for their 
arrows. The milky juice of E. helioscopia^ an annual 
plant common in Britain, is used to destroy warts. 
E. cattimandoOf an Indian species, yields a kind of 
caoutchoua The sap of E. phosphorea shines with 
a phosphorescent light in warm nights in the forests 
of Brazil. Though generally acrid, and more or less 
poisonous, some species are edible; E, edulis forms a 
pot-herb, its acridity being dissipated by boiling. 

SPURGE-LAUREL. See Daphne. 

SPURGEON, Charles Haddon, a great English 
Nonconformist preacher, was bom at Kelvedon, 
Essex, 19th June, 1834, being the son and grandson 
of ministers of the Independent body. He went to 
a school at Colchester for some four years, and was 
afterwards at an educational institution at Maidstone. 
In 1849 he was appointed usher in a school at New- 
market, and soon after underwent the experience 
known as conversion. He now engaged in religious 
work at Cambridge and the neighbourhood, and 
became known locally as the * boy preacher.’ Having 
joined the Baptist b^y he accepted the pastorate of 
a small Baptist congregation at Waterbeach while 
he was only eighteen. His power as a preacher, 
young as he was, led to bis being called in 1854 to 
the pastorate of the Baptist chapel in New Park 
Street, Southwark, which, becoming too small for 
his audience, required him to engage Ex4ter Hall, 
the Surrey Music Hall, and ultimately to build, in | 
1861, the great Metropolitan Tabernacle, which | 
could accommodate 6000 persons. Here he preached 
and laboured for the rest of his life, his discouraes 


I attracting hearers from all parts of the world. Be- 
sides his ordinary ministrations, and the publication 
since 1855 of a weekly sermon, he founded the 
Pastors’ College, the Stockwell Orphanage, the Col- 
portage Association, a Book Fund, Supplementary 
Pastors* Aid Fundi, almshouses, school^ Ac. In 
1887 he severed his connection with the Baptist 
Union on what he called *the down grade* tendency 
of a party in the church, against which he desired 
the union as a body to take action. He had for 
some years been tormented by rheumatism and gout, 
and had been laid up several times previous to his 
death, an event which took place at Mentone in the 
south of France, January 2lBt, 1892. Earnestness, 
simplicity, directness, liveliness, and not infrequently 
a genuine touch of humour were the chief charac- 
teristics of his sermons. Sagacity, common sense, 
straightforwardness, hatred for sham and falsity were 
prominent traits of his character as a man. He was 
the author of numerous volumes, among which the 
best-known are The Saint and his Saviour (1867), 
John Ploughman’s Talk (1868), Feathers for Arrows 
(1870), The Treasury of David, a commentary on the 
Psalms extending to seven volumes (1865-80), Types 
and Emblems (1875), the Metropolitan Tali^macle 
and its Work (1876), Farm Sermons (1882), The 
Present I’ruth (1883), Storm Signals (1886), Salt 
Cellars (1 889) ; and he edited the monthly magazine 
Sword and Trowel. His Speeches at Home and 
Abroad, edited by G. H. Pike, were published in 
1878. 

SPURN HilAD, a promontory of England, form- 
ing the most southern extremity of the coast of 
Yorkshire, It is a long narrow headland resembling 
a sickle, with its convexity outwards towards the 
German Ocean, and its concavity inwards towards 
the Humber. It consists of a long shingly and sandy 
beach, on which the sea used to make constant in- 
roads, but this has been stopped by the construction 
of groynes. Two lighthouses have been erected 
upon it. 

SPURRED RYE. See Ergot. 

SPURKEY {Spergula)j a genus of plants of the 
natural order Caryophylle® ; though some botanists 
consider that it belongs to the Crassulacese, and 
others to the lllecebracese. It has a 5-parted calyx, 
5 undivided petals, 5 or 10 stamens, 5 styles, 8-celled 
5-valved, many-seeded capsule. This genus is found 
in fields and cultivated ground all over the globe. 
Gorn-spurrey or Yarr {S. arvensis) is an annual found 
wild, commonly in sandy districts in Britain and the 
greater part of Europe. It has weak spreading 
stems, soft narrow leaves, inconspicuous white flowers, 
and is covered all over with clammy hairs. The 
flowers grow in loose bunches, consisting of twelve 
to twenty flowers. This plant is sometimes used in 
the sandy parts of Germany, Russia, Holland, and 
other northern parts of Europe, for obtaining a rapid 
crop of succulent herbage; a large variety (5. maxima)^ 
in damp, cloudy, or rainy climates, on sharp sands, 
will sometimes form a crop 3 feet deep; but in hot 
or dry places it rapidly runs to seed, and is w^orthless. 

SPURZHEIM, Johann Friedrich Kaspar, Dr., 
a celebrated phrenologist, was bom near Treves, in 
1776, and received his medical education at Vienna, 
where he became acquainted with Dr. Gall, the 
founder of the system of phrenology. To this study 
Spurzheim became exceedingly partial; and he soon 
joined Dr. Gall in making inquiries into the anatomy 
of the brain. They quitt^ Vienna in 1805 to travel, 
and went in 1807 to Paris. From that period Dr. 
Spurzheim travelled and lectured in England, Soot- 
Ismd, and Ireland, and published Physiognomical Sys- 
tem of Drs. Gall and Spurzheim, Ac. ; an Exami^ 
tion of the Objections urged In EngUmd against tha 
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Doctriaei of Oall and Sporzhalm; OlwexTationi, &c. 

on Mental Derangements ; P^osophical Princi- 
ples of Phrenology; Outlines of Phrenology, &c. 
In August, 1832, he visited the United States of 
America^ and began his lectures in Boston, but death 
interrupted his labours on the 10th of November in 
the same year. See the article Phrsnoloot. 

SPY, in military affairs, a secret emissary sent 
Into the enemy’s territory or encampment to inspect 
their works, ascertain their strength or movements, 
and report thereon to the proper officer. Ilie em- 
ployment of spies by nations at war with each other 
18 quite recognized by international law as inter- 
preted by Grotius, Vattel, and Martens. * Moses 
made use of such,’ says the former, ‘and Joshua 
himself acted in that capacity.’ According to Vattel, 
if those whom a general employs make a voluntary 
tender of their services, or if they be neither subject 
to, nor in anywise connected with the enemy, he 
may unquestionably take advantage of their exer- 
tions without any violation of justice or honour. As 
the service is regarded as both dishonourable and 
dangerous, for it is the custom when a spy is caught 
to put him to an ignominious death, a general has 
no right to compel any person, whether a subject of 
his own or the enemy’s country, to undertake it, and 
the only way a general can procure spies is by 
tempting rewards, which are generally made very 
high to secure the fidelity of the emissary. The 
proper business of a spy is to obtain intelligence, 
and he must not be employed to take the lives of 
any of the enemy. An officer or soldier found within 
the enemy’s lines cannot be treated as a spy if he is 
clothed in his own uniform, but is dealt with either 
as a deserttir or jirisoner of war; but if wearing the 
enemy’s uniform or civil dress, he is liable to be 
hanged. It is of course undeniable that this office 
cannot be performed without some degree of treachery, 
and a man of honour would generally refuse to act 
as a spy, yet under certain circumstances little moral 
guilt attaches to the jterformance of it. Alfred the 
Great's visit to the Danish camp in the guise of a 
bard, to gain information which led to his cniwning 
victory, is not viewed as a disgraceful action ; neither 
is the man who, even for hire, steals into the enemy's 
camp to obtain intelligence to lie confounded wdth 
the infamous traitor who betrays bis country for a 
bribe. In all cases, however, the offender, if cap- 
tured, is liable by martial law to capital fiunishmcnt. 
In the British army spies are under the control of 
the quartermaster - general ; in the French of the 
chiefs of the staff. A cautious general should always 
carefully sift the refwrts given by spies, os these 
emissaries have frequently taken bribes from both 
parties for information of little or no value. 

SQUAD, in the army, a small body of troops 
assembled for drill, in8{jection, or other puriwses. A 
troop of cavalry or a company of infantry is usually 
divided into as many S(|uadB as there are sergeants 
or drill -instructors to train them. The awkw^ard 
squad is composed of those recruits who have not 
received sufficient training to take part in regimental 
drill 

SQUADKON, the principal division of a cavalry 
regiment. The numerical strength of a squadron 
has varied at different periods; at present it ranges 
in the British army from about 120 to 200 men. 
This body is subdivided into two troops, each com- 
manded by its captain, assisted by a lieutenant and 
a sub-lieutenant. Three or four squadrons form a 
regiment. When in line 1 yard in the length of the 
front is allotted for each man and horse; the space 
in line between every two squadrons is equal to one 
quarter of the extent occupied by each squadron. 
The strength of an army with respect to cavalry is 


usually expressed by the number of sauadrons in the 
field, as it is with respect to infantry by the number 
of battalions. — In the navy a squa^n Is a number 
of vessels employed on any particular service or 
station, under the command of a commodore or 
junior flag-officer. 

SQUAMATA, the name frequently applied to 
the Serpents, Lizards, Tortoises, and Tumes con- 
jointly, or those reptiles in which the body is covered 
■with scales or scale-like plates. This term is used 
in contradistinction to the name Loricata — a group 
of reptiles represented by the crocodiles and alligators 
(forming the order Ciwodilia), in which group bony 
plates or scutes are develoj)ed in addition to the 
homy plates or scales of the preceding group. See 
Rei*titja. 

SQUARE, in geometry, a quadrilateral figure, 
both equilateral and et^uiangular, or, in other words, 
a figure with four equal sides and equal angles, 
w'hich geometry proves must be right angles. It 
holds the first place among the parallelograms. The 
height and wddth of a square are equal ; all squares 
are geometrically similar, and the diagonal line, or 
the line through tw’o opposite angles, divides the 
square into two ecpiol and similar triangles. On 
account of its perfecit regtilarity, the stjuare is of 
great importance lH>th in pure and appbod mathe- 
matics. In the measurement of surface it is the 
form to which all others are reduced. From the rule 
for calculating the sujierficial contents of parallelo- 
grams in general (to multiply the base by the per- 
pendicular height!, and from the nature of the square, 
it apjHjn«w that it is ordy necessary to multiply one 
side by itself to have the area of the wjuare, because 
each of the sides may be considered oh the Imiho or 
as the }>erpendicular height. Urns a square the sides 
of W'hich measure 4 feet is equal to 1 fl square feet, 
that is, sixteen scjuares each 1 foot high and 1 foot 
long. 'I’lie area of coiintries is generally given in 
iK|uare miles. Somt^tiracs a great mistake is made 
by using s(|uare miles for miles square: 800 square 
miles is an area of 800 scjuaros, each of which mea- 
sures 1 mile in length ami breadth, whilst 800 miles 
square is a square each si<1e of which measures 
800 miles — hence the whole square contains 90,000 
s<piare miles. To square a figure (for example, a 
polygon) is to reduce the surface to a square by 
mathematical means. It has often been attempted 
to s(|uaro the circle, but this cannot be done. (See 
Cittci.E.) I’o obtain the square of a iiuml)er, the 
numlier is multi[)lied by itself; and to extract the 
8f|uare r(K)t of a numl>er is to find that magnitude 
which, multipli(jd by itself, gives the magnitude 
from which we have to extract the root. See Root. 

SQUARE, in military tactics, is the figure formed 
by infantry to resist most effectually an attack of 
cavalry in the oj)en field. It can lie formed in dif- 
ferent ways, and it was once customary to spend 
much time in drilling troops to execute all the varie- 
ties of squares and other figures having the same 
obje(A; but exj>erience has showm that the so-called 
solid square is the liest, on account of its movability 
and simplicity, as well as its power of resistance, 
though it is perhaps more exposed to the effects of 
artillery. ITie hollow square was much used by the 
British at Waterloo. A column being of a square 
shape, can be throwm into a solid square immediately 
by making the men face to each of the four sides. 
If a solid square is broken, the ports i^ain form 
squares by facing to the four sides. 

SQUARE, Magic. See Magic Square. 

SQUARE-RIGGED vessels are such as do not 
have their sails extended by stays, lateen, or lug-sail 
yards, or by gaffs and booms, the usual situation of 
which is nearly in a plane with the keel 
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SQUARE ROOT. See Root. 

SQUARE-SAIL is any sail extended to a yard 
suspended by the middl^ and hanging parall^ to 
the horizon, as distinguished from sii^ extended 
obliquely. 

SQUASH {Cucnrhiia melopepo\ a variety of the 
Gourd family. (See Gourd.) It has a large fruit, 
reddish, yellow, or yellowish-white within and with- 
out; of a round form, but often flattened at top and 
at l^ttom; occasionally warted. It is cultivated in 
America as an article of food, and is of great use 
in long voyages, as it keeps fresh for months, and 
may be made into pies like the pumpkin, or boiled 
and eaten with meat as a substitute for potatoes or 
turnips. 

squatters are persons who settle on public 
or new lands without any title. In Australia the 
sheep-farmers, who occupy the unsettled tracts of 
land as sheep-runs under lease from government at 
a nominal rent, are also called squatters. 

SQUID, the jK)pular name given to certain cuttle- 
fishes belonging to the Dibranchiate (or ‘ two-gilled *) 
group of the claw Cephalopoda, and included in severid 
genera, of which the most familiar is that of the 
Calamaries {Loligo). The family Teuthidaj, indeed, 
may be regarded as including the squids in greater 
part; this family being distinguished by the elongated 
tody, terminating by expansile fins; by the homy 
representing the internal shell of these forms, 
and which consists of a median shaft, with two lateral 
wings or projections. The fourth left arm in the 
males of the Common Squid (Loligo vulgai’is) is 
modified to form a hectocotglus or male reproductive 
organ. The last-mentioned form is one of the most 
familiar of British cuttle-fishes. It is frequently cast 
up on the shores after stomis, and may attain a 
length of from 12 to 18 inches. Its body exhibits 
generally a ruddy or pinkish hue, but it can alter its 
colour at will. The Little Squid (Scpiola Atlantica) 
is sometimes cast on the shores, and is of smaller 
size than the Common Loligo. The Flying Sejuids, 
belonging to the genus OmmastrepheSf are so named 
from their habit of leaping from the sea, sometimes 
to such a height as to land them upon the decks of 
vessels; whilst other forms belong to the genus 
OnychoteuthiSf the species of this latter genus having 
the suckers on their tentacles anned with claws. 
I’he squids are all of them Decapodous or * ten-armed ' 
cuttle-fishes, two of these arms or tentacles being 
elongated beyond the remaining eight, and possessing 
suckers at their extremities only. The suckers are 
in addition pedunculated^ that is, borne on short stalks; 
and an ink-sac or ink-bag is also developed in these 
forms. They are, like other cuttle-fishes, able to 
propel themselves swiftly over the surface of the sea 
by means of jets deau from the * funnel ’ situated in 
front of the body, the water ejected therefrom con- 
sisting of that which has been used in the breathing 
or respiration of the animals. 

SQUILL. The officinal squill (SdUu maritima) 
belongs to the natural order Liliaceae. It has six 
stamens and a single style; the calyx is wanting, and 
the corolla is deeply divided into six segments; the 
bulb is large, and similar in form and structure to 
that of the onion ; the stem upright, cylindrical, ter- 
minated by a long raceme of white flowers ; the leaves 
appear after the flowers, and are all radical, very 
large, oval- lanceolate, and fleshy. It grows on the 
sandy coasts of the Mediterranean. The bulb has a 
nauseous, bitter, and acrid taste, but is destitute of 
any perceptible odour. It is poisonous to several 
animals, and if much handled produces ulcers on the 
skin. In large doses it occasions vomiting, strangury, 
Inflammation of the stomach and bowels, &c.; but 
in smaU dofuw acts simply as an expectorant an d 


[ diuretia It has been much esteemed from anti<;uity, 
and its various preparations are still used in merlidne. 
SQUILLA See Shrimp. 

SQUINTING, or Strabismus (from L. straho, a 
squint-eyed person), a non -coincidence of the optic 
axes of the eyes upon an object, occasioned by a 
permanent lengthening of one of the lateral muscles 
of the ball of the eye, and a permanent shortening 
of its antagonist. This disorder may often be to a 
great extent overcome, especially in children, by 
blindfolding the sound eye, presuming one only to 
be affected. In very bad cases, especially those of 
squinting inwards, the deformity may be greatly 
relieved by a well-known surgical operation, which 
consists in dividing the shortened miiscle of the eye- 
ball. This is done by proper scissors without ex- 
ternally wounding the eyelid. 

SQIJIRREL (SciuruHy see plate at Rodentia, fig. 
1, 2), a genus of Rodentia, forming the type of sever^ 
distinct genera of the Sciuridas or Squirrel family. 
This family is distinguished by the incisors — largely 
developed, as in all Rodents — being smooth in front 
and orange-coloured. The molars are of complicated 
structure, and numl)er ten in the upper and eight 
in the lower jaw. The fore-feet have the thumbs 
rudimentary. No cheek -pouches exist in the true 
Squirrels, and the tail is of hairy or bushy nature. 
The genera Sciurus (including the ordinary Squirrels), 
Pteromys and SciuropUrm (including the species of 
Flying Squirrels), and Tamias^ or that represented 
by the Ground Squirrels, are the chief divisions of 
this family. Hie Common Squirrel (Sciurus Euny 
pams), the Gray Squirrel of North America (S. cine- 
reus)f the Long-eared Squirrel (S. macrotis), and the 
Black Squirrel (S. nvjer) are all well-known species 
of true Squirrels. No British animal is so well 
known, either as to its appearance or habits, as the 
Common Squirrel. Its active arboreal habits and 
sprightly appearance have done much to make the 
Squirrel the admitted type of frolicsomeness and 
sport. The colour of the fur is usually a rich ruddy 
brown on the upper parts, this colour merging into 
reddish or grayish white on the under portion of the 
body. The fur is liable to much variation in different 
seasons and climates, and in winter the coat may 
exhibit a general and somewhat unusually gray 
appearance. The food consists of nuts, acorns, seeds, 
&c., and these animals evince economic and frugal 
habits, the reputation for w^hich made the ants so 
famous, in that they accumulate during the autunm 
a store of provisions, which is deposited in the nooks 
and crannies of trees. The nest and dwelling-place 
consists of a spherical structure formed of intertwined 
woody fibres, leaves, and moss, and is generally 
placed in the fork of a bough, and in an inaccessible 
situation so far as other animals are concerned. The 
Squirrels exhibit a great attachment for their respec- 
tive nests, one pair generally occupying the same 
tree and nest for a lengthened peri(>L From three 
to four young are produced at a birth, usually in 
June, the young remaining in the parent nest until 
the following spring. When engaged in eating, these 
animals grasp the nut or other food in their fore- 
paws, sitting meanwhile on their haunches, and 
gnawing off, by aid of their powerful teeth, the hard 
outer coverings, and even peeling the kernel before 
eating it. The bushy tail of the Squirrel, besides 
serving, when folded round the body, to retain the 
heat, assists through its outspread haus in supporting 
the animal in its aerial flights, a function subMrved in 
other Squirrels by specif developments of the skin. 
North America being unquestionably the great area 
of distribution of these animals, we are prepared to 
find numerous and typical species included among 
the fauna of that continent. The Black Squirrel L 
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» t^oal Norih Amerioan ■pedes, bat appean to be 
rather local in its distribution. The fur, as indicated 
by the name, is of a de^ sable hue. Tlie length of 
this form is aboat 2 feet 10 inches, of this measure- 
ment the tail making about 18 inches, whilst its fur 
is exceedWly thick and bushy. The Red Squirrel 
{Scivrut ffudsonius) is another familiar American 
■pedes, which is very common in the Northern 
States. The ears are distinctly tufted; the colour 
is reddish-brown above, pde beneath, with a pretty 
distinct black line on each flank. It is smaller than 
the Gray ^uirrel The Gray Squirrel, alreadv 
mentioned, is also well known in the New Worli 
It is sometimes known as the Cat-squirrel, and is 
distinguished by its size and by the fur being less 
coarse in its texture. The length of the body is 
12 inches, and of the tail 14; the colour cinereous 
above and white beneath; the tail is less distichous 
than in the others, and striped vdth black. Another 
■pedes is the Fox -squirrel (5. rulpinus)^ which 
inhabits exclusively the pine forests of the ^uthem 
States of America, and is a large species. The body 
is 14 inches in length, and the tail 16. The colour 
is gray and black, or mottled, &c. 5. capistratua is 

a variety having the nose white. A species, some- 
times also known as the Gray Squirrel {S. Carolinen- 
$is)y is very common in most parts of the United 
States, especially in oak, hickory, and chestnut 
forests. Formerly it was so abundant in many dis- 
tricts as to become a scoutge to the inhabitants. It 
is remarkable for its beauty and activity, and when 
kept in confinement is exceedingly playful and mis- 
chievous. It is much smaller than the two preced- 
ing; the colour is usually fine bluish gray mixed 
with a slight tinge of orange, and the tail is edged 
with white. The three foregoing species often occur 
entirely black, and in this state have been de- 
scribed as distinct s{»ecies. S. quadrinttatna is a very 
small species, inhabiting the vicinity of the Rocky 
Mountains about the head- waters of the T Matte and 
Arkansas. The general colour is reddish above, 
mixed with black, and whitish beneath, with four 
broad white lines on the back. It has not l>een 
observed to ascend trees, but nestles in holes or on 
the edges of rocks, and the nest is composed of a 
most extraordinary quantity of different vegetable 
substances, sometimes sufficient to fill a cait. Its 
principal food seems to consist of the seeds of the 
pine. I'he Great-tailed Squirrel {S. macrurua) is the 
most common species on the Missouri It is a large 
species, of a ferruginous colour, and has the tail 
larger than the others. Of Asiatic sixscies a familiar 
form is the Long-eared Squirrel, already mentioned, 
which occurs in Borneo, and which derives its name 
from the extreme length of the tufts of hairs belong- 
ing to the ears, which are themselves of ordinary 
size. The ear-tufts are al)out 2 inches in length, of 
blackish-brown colour and erect structure. The back 
and outer aspect of the limbs is of a rich chestnut- 
brown hue, which on the flanks assumes a paler tint, 
and exhibits a dark longitudinal stripe running from 
the fore to the hind limbs. The inner aspect of the 
limbs is of a pale chestnut colour, the paws being 
black. The tail is very large and busby, and has its 
darker hues relieved by lightish-coloured hairs. The 
average length of this squirrel is about 2 feet, the 
tail maldng up about half of this measurement 
Another species, the Javan Squirrel or Jelerang 
i^urua htcolor or Java), is found in Java^ Cochin- 
eSdna^ and India. 

It may be noted that in some instances Squirrels 
have proved themselves great destroyers of cultivated 
crops. In the United States of America, for exam- 
ple, during the 18th century, one species {Sciurua mig- 
roAo/riua) caused immense loss in the state of Pennsyl- 


I vania; and owing to a reward of 8cL which waa 
offered for each squirrel that was killed 640,000 of 
these animals^ representing a total ram of £800Q, 
were killed in 1749. 

The genus Tamiaa includes the Ground or Earth 
Sauirrms, which are distinguished from the true Squir- 
rels by possessing chedc-pouchca, or cavities in which 
food may be temponurily stowed away. The feet are 
shorter than those of the true Squirrels, and the tail 
is shorter than the body. The mcies of this genus 
inhabit North America, and the Hackee or Chipping 
Squirrel (T. Lyateri) is a familiar species. It attams a 
length of about 11 inches, the tail being 4 inches long. 
Its colour is a brownish gray on the upper parts, light- 
ened with orange or light brown on the forehead and 
hind -quarters. The l^k and sides are striped lon- 
gitudinally with black and yellowish markings, and 
thn>at and belly are white. These animals 
inhabit shallow burrows, which they excavate in 
quiet situations. The nest exists at the extremity' 
of the burrow, which is often long and tortuous, and 
in the nests these sriuirrels remain In a state of torpor 
during the winter months. Ilio food consists of 
nuts, grains of corn, seeds, &c. The young, which 
are protluced in May, number four or flve, and a 
second litter mav l)e bom in the following August. 
The stoat (which see) is a decided enemy of this 
squirrel, and frequently makes inrosds upon the 
burrows, killing the inhabitants and devastating 
their alMKles. 

The genus Pteromya includes several species of 
‘Hying’ S<juirrel8. This genus is distinguished by 
the skin of the body being extended along the 
sides, in the form of a patagium (which see^ or 
flying membrane, and l)etweon the fore and nind 
limbs. M'his skin-membrane acts as a kind of para- 
chute in supporting these animals in their leaps from 
tree to tree, but its possession does not confer U}x>n 
these forms, as will readily be seen, any true powers 
of flight. The Pteromya pterawdata or Taguan 
Flying Squirrel, inhabiting India, is a good example 
of this genus. I’ho average length of this form is 
about 3 feet, inclusive of the tail, which measures 
about 20 inches. The patagium is well developed 
in this form, and is of thin stnicturo, being chestnut 
on its upper and white on the under surface. The 
back is d/irk brown, the general body-colour being a 
chestnut, whilst the tail exhibits hues varying from 
grayish-black to a very dark hue. The patagium is 
edged with gray. The nearly-allied genus Sciurop- 
terus also includes forms known as Flying Squirrels. 
In this genus a patagium is also developed; the tail 
is short and flattened, and the molar teeth are tuber- 
culate in stmeture. These forms inhabit India, 
Polynesia, North-eastern Europe, Siberia, and North 
America. The Sdaroptcrua roluceUa, or Assapan 
of America, is a familiar species. 

Amongst animals which receive the name of 
Squirrels, but wliich have no relationship with the 
Relents just described, may be mentioned the Sugar 
or Petaurus Squirrel {Petaurua Sciurua), a Marsupial 
Mammal, included among the Flying Phalangers 
(which see), and also possessing a patagium or flying 
membrane. The tail is not prehensile in this form, 
this species averaging 16 inches in lei^h, the tail, 
measuring 8 inches, being included. I^ese animitla 
occur in Australia and New Guinea. 

SQUIRREL-MONKEY, the name given to certain 
Platyrhine Monkeys belonmng to the genus CaUithrix, 
This genus is distinguished by the straight incisor or 
front teeth, and by the short canines. The tail is 
slender and rounded These monkeys inhabit Brazil, 
and derive their popular name from their resem- 
blance in general appearance and size to ^e familiar 
sqnirrela A well-l^wn species is tiie 0, Sciureua 
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or Salmiii, which ii oolonred grayish olive, the under 
•urface being gray; the ears white, and the tail 
tipped with black. The Collared Oallithrix (0. tor- 
quatiu) is distinguished by possessing a dark band 
of colour around the neck. These monkeys are of 
an intelligent disposition and of amiable temper. 
They may exhibit great attachment to their keepers, 
and are highly appreciative of kindness and gentle 
treatment. 

SRINAGAR, Serinaoue, or Cashmere, the 
capital of Cashmere, chiefly on the right bank, but 
pa^y also on the left bank of the .Thilaui, here about 
100 yards wide, crossed by seven rustic wooden 
bridges, upwards of 5000 feet above sea-level. It 
extends about 2 miles along the river, which, with 
its windings, and the numerous vessels plying ujxm 
it, has a very lucturesciue appearance; is surrounded 
by walls and ram{>arts of no great strength, and 
defended by an ill -constructed fort, situated on a 
height so commanding that it might easily be made 
impregnable; and consists for the most part of a 
mere labyrinth of narrow dirty lanes and very in- 
different houses of unbumed bricks and tinilxir, gener- 
ally of two or three stories, but often dilapidated and 
almost ruinous. Some detached houses of a better 
class, surrounded by a wall and gardens, communicate 
by a canal with a beautiful lake immediately east of 
the town. Few of the public buildings deserve much 
notice. One of the ohlest is a t<imb of an octagonal 
form, built of brick, with walls from 7 feet to 8 feet 
thicl^ and surmounted by a dome deficient in beauty 
but remarkable for strength and solidity. A more 
celebrated edifice is the Jama Musjid or great 
moB<|ue, of such extraordinary dimensions that the 
natives represent it as capable of containing 60,000 
persons. It is built of stone below and brick above, 
is surrounded and partly supported by mass! vtj womlen 
pillars, and tenninates in a nide dome and spire, also 
wooden. Another mosque, entirely of timber, is in 
a very singular style of architecture, somewhat 
resembling the Chinese. Srinagar has manufactures 
of shawls, pa)>er, leather, firearms, otto of roses, &c. 
Pop. in 1891, 118,460; in 1901, 122,618. 

Sl'ABAT MATER, a celebrated Latin Church 
song, in terzines, which is sung in the Catholic 
Church, particularly on the festival of the Seven 
Borrows of Mary, and generally during the services in 
Lent. Some consider one of the })ope8 (John XXII. 
or one of the Gregories) as its author ; but, according 
to the most probable opinion, it w as written by the 
Minorite Jacobus de lienedictis, generally called 
Jaooj>oue di Todi, who lived in the thirteenth century, 
a learned jurist, whom the death of his wife induced 
to enter, in 1268, the order of St. Francis, and to 
give himself up to the severest penances, which ter- 
minated in insanity. He died in 1806. The words 
have received several changes. The best composers 
of church music have employed their talents ujKm it. 
The best compositions are those of I’alestrina (for 
eight voices), written on his death-bed, of Pergolesi 
(for two voices, with an accompaniment), and 
Astorga. Among the later composers of this beau- 
tiful piece are Haydn, Rossini, and Dvofak. The 
Stabat Mater is one of those Latin hymns of the 
early church which breathe a truly poetical and 
sacred enthusiasm. We give it at length, as we 
have done the Lies Irce. 

Stabat mater dolorosa, 

Juxta crucem lacrymosa, 

Dum i>eudebat ^ius ; 

CujuB animam gemeutem, 

Oontristatam el doleiitem 
Pertraiudvit gladius. 

0 1 quani tristU et aflUota 
Fuit ilia beuedicta 
Hatar UniganitL 


ham moBrebat at dolebat 
Ct tremebat, com ridabat 
Nati poanas inolytL 

nil eat homo qni non flasai 
hristi matrem si vidaret. 

In tauto su))i>liciot 
Quis ]to8set non oontriatarl, 

Piam matrem oontemplaxi 
Doleutem oum filio. 

Pro peccatis siue gentis 
Videt Jeeum in tormeutia, 

Et flagellis aubditum ; 

Vidit Buum duicem iiatum 
Morieutem, desolatum, 

Dum emiait Bjiintum. 

Eia mater, fons amoria 1 
Me Bentire vim duloria 
Fau, ut tecum lugeam. 

Fac ut ardeat cor meum 
In amando Christum Deum 
Ut iiii oonipiuceam. 

Bancta mater I istud agaa, 

Cruuifixi fige pb^aa 
Cordi nidu valide. 

Tui nati vulnerati, 

Tam dignati pro me )>atly 
Poeiiaa mecum divide. 

Fac me vere tecum flere, 

Cruuiflxo coiidolere. 

Donee ego vixero. 

Juxta cnicem tecimi stara, 

Te liiienter sociare, 

In planctu deHidero. 

Virgo virgiuum pneolara! 

Mlhi jam non buh amara, 

Fac me l^^cum plangere ; 

Fab ut ]K>rtem Cliriati mortem, 

PamioniB ejus sortem, 

Et plagHB reoolere. 

Fac me plagis vulnerari, 

Gruce Lao inebriari, 

Ob amorem filii. 

InllammatuB et accensua, 

Per te, virgo I aim defeusus 
In did judiciL 

Fac me cruce cuBtodiri, 

Morte ChriHti pitemunirl, 

Confoven gratia. 

Quando oor))us morietur, 

Fac ut animat douetur 
Paradisi gloria. 

STABILITY, ability to stand. Equilibrium Is 
described as of three kinds, having reference to the 
position of the centre of gravity of a body — viz,, 
stable, unstable, and neutral. Stability is said to be 
secured when, if in overturning a liody round any of 
its points of support, its centre of gravity will be 
raised during the first part of the motion. A point 
may be noticed in connection with the stability of 
structures, such as tall chimneys or steeples. Sup- 
pose two ^imneys of exac;tly the same proportions, 
but that one is twice as large in every dimension as 
the other; the force tending to overturn these chim- 
neys is the wind. The force of the wind is proportional 
to the surface, and is four times as much in the large 
chimney as in the small one; but the resisting force 
is proportional to the weight, which is eight times 
as great for the large chimney as for the smaU. 
When we keep sufficiently within the limit of weight 
at which the material would crush, stability, such as 
we have illustrated by the case of the two chimneys, 
ap|)ears to increase in the ratio of the cube to the 
square of the fraction made by dividing a linear 
dimension of the larger by the coiTes(K)nding dimen- 
sion of the smaller in proportional structures. One 
of the most marked characteristics of Gothic archi- 
tecture is the skill with which large structures, built 
of comparaUvely small stones, have been designed so 
that there is no misplaced weight. 

STACCATO. ^ Mubio, page 888| wHh az- 
ample. 
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STADEf » town of Prnsaia, in tbe proirinoe of 
Hanover, capital of a district of same name, on the 
Schwinge, about 4 miles above its confluence with the 
Elbe, 21 miles west of Hamburg. It is a place of 
some antiquity, has several churches, a gymnasium, 
normal seminary, house of correction, fta, and pos- 
sesses some shipping and trade. Pop. (1895), 10,058. — 
The Stade dues (Stader Elbzoll) were a toll charged 
on all cargoes shipped to Hamburg. Up till 1691 
these dues could not be considered extortionate, but 
they were gradually increased by the Hanoverian 
government till they brought in a revenue of £40,000; 
&e cargoes being taxed ^ per cent, ad valorem. This 
obnoxious toll was at last taken off in 1861, Hanover 
receiving an annual compensation of £30,000, one 
third of which was contributed by Great Britain, 
another by Hamburg, and the remaining third con- 



to the Elbe. 

STADIUM, a Greek measure of length, equal to 
600 Greek or 625 Roman feet ; that is, it contained 
606 feet 9 inches English measurement. This stan- 
dard prevailed throughout Greece, and was called 
the Olympic Stadium, as it was tbe exact length of 
the stadium or foot-race course at Olympia, measured 
between the pillars at each end of the course. A 
day’s journey by land was reckoned at 200 or 
180 stadia, or for an army 150 stadia. The stadium 
at Olympia was used not only for the foot-race, but 
also for all the other contests which were grailually 
added to the games, except the horse-races, which 
took place in the hippodrome, similar in shape to the 
stadium, but larger. The name stadium was also 
applied to all other places throughout Greece wher- 
ever games were celebrated. The stadium was an 
oblong area terminated at one end by a straight line, 
at the other by a semicircle, the breadth <}f the 
stadium forming its base. Ihjund this area, the rows 
of seats rising al>ove each other stepwise, were placed 
for the spectators. 

STADTHOL I )ER (Dutch stadhowicr, lieutenant), 
in the republic of the United Netherlands, the com- 
mander-in-chief of the military forces. The title 
was derived from the period when Spain and Bur- 
gundy had dominion in that country. Tlie United 
Netherlands were then under a governor-general, and 
the separate provinces had particular governors. 
Soon after several of the towns of Holland had 
revolted against the tyranny of the Duke of Alva, 
the lieutenant of Philip, king of Spun, they chose 
for their governor William, prince of Orange, swear- 
ing allegiance to him as the king’s stadhouder, thus 
implying that it was against the duke and not 
against their king they 1^ revolted. In 1581 the 
authority of Philip was entirely shaken off, and the 
provinces of Holland and Zealand were on the fxnnt 
of formally investing William of Orange with ttie 
supreme authority, when he was assassinated in 
1584. The states-geueral then declared the Earl of 
Leicester (who was sent with a body of troops by 
Elizabeth, queen of England, to ud them against the 
Spaniards) stadtholder. The states of Holland and 
Zealand, however, had conferred the government of 
their provinces on Prince Maurice, second son of the 
murdered Prince of Orange; and he was the first 
stadtholder who had been appointed by the separate 
provinces. When Leicester resigned the stadt- 
Aolderate, Maurice was chosen, in 1590, stadtholder 
of Gueld^, Utrecht, and OverijsseL He was suc- 
ceeded by his brothel Frederick Henry and his son 
William IL in the government of the five above- 
mentioned provinces. William Louis, count of 
Nassau, a son of the Count of Nassau-DUlenburg, 
the younger brother of William I,, was stadtholder 


of Frieslaoid, and aftowards of He was 

succeeded in Friesland, after his death, by his brotiMr 
Ernest Casimir, count of Nassan-Diets ; but Gron- 
ingen, and the provinoe of Drentiie^ elected Prince 
Maurice, so that he was now governor of six pro- 
vinces. After his decease, Count Ernest Cssmilr 
was also elected by Groninmm and -Brenthe. 
i next stadtholder in Frieslana and Groningen was his 
son Henry Casimir ; and after his decease, Frederick 
Henry, prince of Orange, attempted to unite the 
stadtholderate of these provinces with that of HoUand, 
Zealand, Utrecht, Overijssel, and Guelders, which he 
already enjoyed. But he only acquired GroningeD, 
to which his son William II. succeeded. In Fries- 
land, William Frederick, brother of Count Henry 
Casimir, was mode stadtholder; and, on the early 
death of William II., prince of Orange, he was like- 
wise elected stadtholder of Groningen. The govern- 
ment of both these provinces thenceforward devolved 
on the male posterity of William Frederick. In the 
five remaining provinces — Guelders, Holland, Zea- 
: land, Utrecht, and Overijssel — after the death of 
I William II., the stadtholderate ceased. By his dk- 
I putes with the states of Holland he had madb himself 
i many enemies ; and, by the artifices of John de Witt, 
grand jwusionary of Holland, his son William IIL was 
excluded from the stadtholderate by the act (ff exdn- 
sion agreed to by tlie province of Holland, in a treaty 
with Cromwell in 1654, and in 1667 by the perpetual 
edict, as it was calleii But, in 1 672, when Louis XIV. 
attacked the United Netherlands, the magistrates of 
tlie Dutch cities were forced, by popular insurrections, 
to re{)eal the per})etual edict, and to declare William 
III., prince of Orange, stadtholder. The same 
scene was acted over again in Zealand, Guelders, 
ITtrecbt, and Overijssel ; and in these five provinces 
tbe stadtholdership was declared to be hereditary in 
the male line of William III. He retained his 
authority after he was made king of England, in 
1688. But, as he died without children in 1702, the 
place was vacant for many years. In 1722 William 
Charles Henry Friso (a son of John William Friso, 
prince of Nassau and Orange, and stadtholder of 
Friesland and Groningen) was elected stadtholder by 
the province of Guelders. Holland, Zealand, Utrecht 
and Overijssel retained their former government till 
1747, when France invaded the lauds of the generalty. 
The states of Zealand and Holland were now com- 
|)elled, by a general insurrection, to appoint the 
above-named prince, William Charles Henry Friso, 
stadtholder, and Friesland and Overijssel soon fol- 
lowed the example. William IV. was thus the first 
stadtholder of all tbe seven provinces. The dignity 
was declared hei-editory both in the male and female 
lines ; but kings and elecbtra, and all persons out of 
the pale of the Reformed Church, were excluded, 
whcither male or female. In case the stadtholderate 
should devolve ujton a minor, the mother was to pre- 
side, under the title of gorerneee, as long as she 
remained a widow and a resident of the states; and, 
in case of war, she was to have the privilege of 
nominating a general to the states. If the mother 
were al>Heut, or not living, the states were to have 
the right of electing a guardian. On the death of 
William IV. he was succeeded by his son William 
V., then three years old, under the guardianship of 
his mother, a ^nghter of George II. of England, 
who, on the day of her husband’s death, assnm^ the 
office of governess. She died in 1759, and Louk^ 
prince of Brunswick, who bad been from 1750 field- 
marshal-general in the Dutch service, was chosen 
guardian of the young prmoe ; and, in 1766, at the 
age of eighteen years, William took npon hiinaelf the 
ducbarge of his office. 

The anthority of the stadtholder was not the smbw 
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in all the provincee ; for he waa appointed by each 
provinoe aeparately, and received them more or 
fewer privuegee. With the general stadtholderate 
waa connected the dignity oi captain-general and 
admiral of the state ; and hia authority consisted In 
the exercise of sundry high privileges ^th regard to 
the affairs of government and the military and naval 
forces. He presided, by virtue of his ofl5ce, over the 
states-general and provincial assemblies, and had an 
important influence on the legislation. As captain- 

g eneral, he was commander-in-chief of the troops, 
ut be could not undertake any campaign, or other 
military enterprise, without the consent of the states- 
general, and they often sent commissioners to the 
army, whose assent was requisite to every movement. 
As high-admiral he commanded the naval force of 
the state. The power of the stadtholder in many 
respects amounted to sovereignty, and was made 
stiU greater in 1747 by the institution of the general 
hereditary stadtholdership. In the war Iwtween 
France and Britain in 1778, in which the republic of 
the Netherlands became involved, the people grew 
dissatisfied with William Y., and stripped him of his 
authority in the Hague, suspending him also from his 
office as captain-general. Having married a niece of 
Frederick the Great, however, he recovered the 
rights and privileges which bad been taken from him 
by the aid of Prussian troops. In 1788 the stadt- 
holderate, with all its rights, was declared to be an 
essential |)art of the government of each province 
and of the whole republic of the Netherlands. The 
stadtholder took advantage to the utmost of the 
power thus put into his bands, and declared the 
Drightest ornaments of the opposite party, the patriots 
(so called), incapable of holding any office. These 
measures induced many to leave the country, and 
filled those that remained with dissatisfaction. At 
the period of the revolution, France profited by this 
state of things. It declared war, not against the 
republic, but against the stadtholder; and, in 1794, 
after a slight resistance, Holland was occupied by 
the French under Pichegru, and the hereditary dig- 
nity of general stadtholder was abolished for ever. 
By the decree of the imperial deputation in 1803, the 
hereditary stadtholder received indemnification in 
Germany; but, by the war of 1806 and 1807, he lost 
it again, and lived as a private man till 1813, when 
he was recalled, and by a decree of the congress of 
Vienna received the title of king. See Netheb- 

LANDS. .. 

STAEL-HOLSTEIN, Anne Louise Germaine 
Necker, Baroness db, a celebrated French authoress, 
was bom at Paris, 22d April, 1766. She was the 
only child of Necker, the eminent Swiss banker, and 
afterwards minister of finance to Louis XYI. Her 
early education under the direction of her mother, a 
woman of a pedantic and puritanical character, was 
severe and systematic. The inflexible discipline of her 
mother was, however, fortunately counteracted by the 
indulgent tenderness of her father, for whom she then 
and ever cherished an extreme affection and a respect 
bordering upon idolatry. Necker’s house was the 
resort of the most distinguished men of the capital; 
every week on a certain day were assembled in the 
ictlon of Madame Necker the most eminent scholars 
of the day, as Marmontel, Eaynal, Grimm, Thomas, 
&c. The encouragement to converse which the young 
girl received in this society, and the various excite- 
ments which it furnished to her faculties, had an 
important influence on the formation of her mind. 
To these she owed that rare conversational power for 
which she was so remarkable, with an inclination to 
ingenious, brilliant, and striking theories, which 
Mpears in her earlier works. When her father’s 
Ompte-rendu was published in 1781 she wrote him 


I an anonymous letter on the subject which he reoog- 
I nized by the style of thought to be hers. In^ hw 
fifteenth year she made abstracts from Montesquieu^s 
Spirit of Laws, accompanied with remarks; and at 
t^ time BayinJ wished to insert in his Histoire des 
deux Indes some pages she had written on the revo- 
cation of the edict of Nantes. Her earliest produo- 
dons were Sophia, a comedy, written in 1786, and 
two tragedies, Lady Jane Grey and Montmorencw. 
Her Lettres sur les Ouvrages et le Garacthre de J. J. 
Kousseau, which were printed in 1788, first attracted 
the public notice. In 1786 she was married to the 
Baron de Stael- Holstein, Swedish ambassador at the 
French court, a man much older than herself, whose 
suit was favoured by Madame Necker' s desire that 
her daughter should marry a Protestant. 

The breaking out of the revolution (1789) neces- 
sarily exercised a powerful influence both on her 
min d and fate. The first period of her father’s ser- 
vice in the ministry (1777-81) brought his family 
into connection with the great world and public 
affairs. Her father’s banishment in 1787, and his 
triumphant return in 1788, deeply affected her; at 
last the storm l)ocame too fierce for him, and he was 
obliged to retire from public life. During Kobes- 
pierre’s ascendancy she exerted herself to save the 
victims, and published a powerful and eloquent 
Defence of the Queen. After the insurrection of 
August 10, she delayed her departure from day to 
day, unwilling to provide merely for her own safety 
while so many of her friends were in danger. On 
September 2 she attempted to leave Paris, and escaped 
the popular fury only by rare good fortune. She 
arrived safely at her father’s house at Coppet in 
Switzerland, which now became the refuge of the 
unhappy fugitives from the tyranny which preyed 
upon fVance. When Sweden recognized the French 
republic, her husband was again sent as ambas- 
sador to Paris, whither she ^so returned in 1796. 
The quiet which was restored with the govern- 
ment of the directory gave her an opportunity of 
effecting the recall of some of the emigrants. Barras 
became her friend; and she acquired so much in- 
fluence that, on Talleyrand’s return from America 
in 1796, she obtained, through Barras, his appoint- 
ment to the ministry of foreign affairs. To this 
^riod also belong two politick pamphlets, Sur la 
Paix and Sur la Paix intt^rieure, which contain her 
views respecting the situation of France in 1796, and 
express the remarkable opinion that France could 
arrive at limited monarchy only through military 
despotism. In 1796 appeared her work De 1’ Influence 
des Passions sur le Bonheur des Individus et des 
Nations, which, though characterized by deep thought 
and enlightened views, does not contain any complete 
ex^sition of the subject. 

Her connection with her husband, whose tastes 
were different, and whose talents were inferior to her 
own, had been from the first marked by coldness; 
and when she became desirous of securing the pro- 
prty of their children from the effects of his lavish 
habits, a separation took place; but his infirmities 
rendering the services of his friends necessary to him, 
she again joined him. He died in 1802, while on 
the way, in company with her, to her father’s resi- 
dence. The man who exercised so fatal an influence 
upon the rest of her life — Bonaparte — she had seen 
for the first time in 1797, on his return to Paris^ 
after the peace of Campo-Formio. His brilliant 
reputation excited her admiration, but this senti- 
ment soon gave way to fear and aversion. The 
danger which threatened Switzerland led her back 
to Coppet; but when G^eva was incorporated with 
France she hastened back to Paris^ to cause her 
father’s name to be struck from the Hst of emigrants. 
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BoDApute Tiritod Nedker before bli panaM over the 
Great St. Bernard, and made a favourable ImpreaaiQn 
mn him during a long interview, in which he spoke 
of his future pli^ But some obs^ations of Neoker 
in his Demilres Vues de Politique et des Finances 
(1802) offended the first consul, who had no wish to 
see his plans prematurely announced, and therefore 
caused the work to be attacked in the journals. By 
his direction the Consul Lebrun wrote a sharp letter 
to Necker, advising him not to meddle any more 
with public affairs. 

Madame de Stael was banished to a distance of 
40 leagues from Paris, under pretence that she had 
riven her father false information of the state of 
IVance. During her banishment she lived with her 
father at Coppet, but spent much time in travelling. 
Her literary reputation was meanwhile increased by 
her De la Littdrature considi^rde dans sea Rapports 
avec les Institutions sociales (two vols. Paris, 1802), 
and her Delphine (1802). I'he former work attracted 
many assailants, among whom Fontanes was the ablest 
and acutest. She had, indeed, overestimated the in- 
fluence of literature upon the character and happiness 
of men, and pronounced too confidently upon its his- 
tory and prospects. Her romance Delphine contained 
a faithful picture of herself as she was in her youth — 
a creature separated from the multitude by genius and 
sensibility, and struggling against the restraints of 
custom and her sex. Mad. de Staiil found herself 
obliged to defend the moral tendency of Delphine, 
but did not succeed. In 1803 she made a visit to 
Germany, and lived for about a year in Weimar and 
Berlin, when her father s sickness recalled her to 
Switzerland, but he died before she reached homo. 
His death rendered her religious feelings more lively, 
and in this state of mind she wrote an account of his 
domestic life (prefixed to the Manuscrits do M. 
Keeker publit^s par sa Fille, 1805). Mad. de Stael 
paid a visit to Italy in 1805. The fruit of her journey 
to Italy was Corinne ou ITtalie (1807), which com- 
bines in a happy manner the charms of romance with 
a faithful picture of Italy. Her Corinne was finished 
in France, and no sooner was it published than she 
was ordered to quit this country, upon which she re- 
turned to Coppet, then passed the winter of 1807-8 at 
Vienna, and returned to Copi)et again. Here she wrote 
Essais dramatiques, and finished (1809) her work on 
Germany (De 1’ Allemagne). She then went to France 


from office. Sarronnded by a happy domeetio 
circle, esteemed and oooited by the most emin e n t mm 

a short aSeenoe^ till her deatL^ntil her last sickness 
she was employed on her Mdmolres et Considerations 
sur les pimoipaux Evdnements do la Revolution 
Frangaise (Paris, 1819, three vols.) The completion 
of this work was interrupted by her death, which 
took place 14th July, 1817. By her will it was made 
known that in 1812 she had been married a second 
time to a M. de Rocca, a young officer of huzzars, 
who, suffering from wounds received in Spain, had 
quitted the service, and come to reside at Geneva, 
where she became acquainted with himu 

STAFF (from the staff formerly borne by officers 
in high command), in military affairs, means gener- 
ally the officers whose command extends over several 
bodies of troops, of which each has its particular 
officers. The following is the staff of the British 
army : — The commander-in-chief, his aides-de-camp, 
private secretary, military secretary, and assistants; 
the adjutant-general of the forces, together with the 
deputy, assistant, and deputy-assistant adjutants- 
general; the inspector -general of recruiting; the 
adjutants-general of the artillery and engineers, with 
the assistant and deputy -assistant adjutants-general; 
the quartermaster-general, his assistant and deputy- 
assistant; the deputy-quartermaster in the intelli- 
gence department, and his assistant; the director 
of the topographical branch and his assistants; 
the director-general of military education and his 
secretary; the inspector-general of artillery and his 
aide-de-camp; the inspector - general of auxiliary 
forces and the assistant adjutant-general ; the chap- 
lain-general ; the director-general of the medical 
department, the surgeon-general, and deputy sur- 
geous-generol. The members of the })erHonal staff 
(the aides-de-camp and military secretaries of the 
respective general ofiicers) are generally appointed 
by the generals whom they serve, and their appoint- 
ments expire when those generals cease to command. 
Officers for the staff (exclusive of the |)erBonal staff) 
must either pass through the staff college or undergo 
the final examination set for particular department, 
except those who have proved their competence for 
I the post by having already acted as staff -officers 
I with troops in the field. Officers of the engineers 
are also exempted from these rules. Each regiment 


to get it printed, but before it could be published the 
printed copies were seized by the police, and she was 
ordered to quit France. It first appeared entire at 
London in 1^3. This work has been justly criticized 
as containing many erroneous views, but it gave the 
French the first intimation of the intellectual develop- 
ment of Germany. 

Returning to Coppet from France, Mad. de Stael 
was subjected to new tiersecutions, and was forbidden 
to go farther from her residence than 2 leagues. 
But in the spring of 1812 she esca;)ed, and passing 
through Vienna to Moscow, on the approach of the 
French army went to St. Petersburg, and soon after, 
in the autumn of 1812, to Stockholm. From Stock- 
holm she went to England, where she was received 
with the most flattering attention. Here, as already 
mentioned, was published her work on Germany, as 
well as her Reflexions sur le Suicide, and Zulma et 
trois Nouvelles. After a long exile, the sufferings of 
which she has described in her Dix Annies d’Exil, she 
Umded at Calais in 1814. On the return of Kapo- 
leoin in 1815 she retired to Coppet ; but when Louis 
XVIII. again took his seat on the t^ne she retumcHl 
to Paris, and was received with great distinction. 
After the restoration she received nmn the govern- 
ment public stock to the amount of 2,000,000 fr., due 
to her father by the treasury at the time of his dis- 


has besides a staff of its own, consisting of the adju- 
tant, quartermaster, and their assistants or militwy 
secretaries. 

STAI'F, in music, the five parallel lines, and their 
intermediate spaces ou which the notes, sharps, flats, 
and other musical characters are placed. See Musio. 

STAFF, Bishop’s. See Crosier. 

STAFF A, a small island of the Hebrides, belong- 
ing to Argyleshire, celebrated for its basaltic pillars 
and its natural caverns, particularly the cave of 
Fingal, 7 miles north of Iona, 5 west of Mull. It is 
of an oval form, 1^ mile in circuit, presenting an 
uneven table-land, terminating nearly all round by 
cliffs of variable height. The island is composed of 
a fundamental ledge of rocks of conglomerated trap 
or tufa, to which succeeds a grayish-black, hard, and 
compact columnar basalt, which again is covered by 
a mass of shapeless basalt, with small columns inter- 
spersed through it. The cliffs and the arches and 
floorings of the caves strongly resemble architectural 
designs, and have been described in terms proper to 
worb} of art. The greatest elevation is 144 feet. 
The surface is covered by a rich soil and luxuriant 
grass, affording excellent pasture for a herd of black 
cattle; but there is no house on the island. A con- 
siderable portion of the precipitous face of Staffa ia 
in a columnar form; the highest point of this face la 



282 


STAFF-COLLEaE— STAFFOED. 


112 feet above high-water mark. The coast is in- 
dented with numerous romantic caverns, of which the 
most remarkable is Fingal’s, or the Great Cave, the 
opening into which is a magnificent archway, 66 feet 
high at mean tide, supporting a massive entablature 
of 30 feet additional, and receding for 227 feet 
inwards, the entire front, as well as the great cavern- 
ous sides, bein^ composed of countless complicated 
ranges of contiguous columns, lieautifully jointed, 
and of symmetrical though somewhat varied forms. 
A deeply- channelled fissure, parallel to the sides, 
extends along the whole length of the ceiling, which 
is ornamented by jiendent clusters of columns 
whitened with calcareous stalagmite. As the sea 
never entirely ebbs from this cave, it forms its con- 
stant flooring, along which in calm weather a lioat 
may fie push^. The water at the entrance is 18 feet 
deej), at the inner extremity aViout 9 feet. The 
average diameter of the basaltic columns throughout 
the island is about 2 feet, but they often extend to 
3 feet and even 4 feet. Their general forms are 
pentagonal and hexagonal, Init the number of sides 
is sometimes increased to seven and nine, and they 
are rarely found rhomlH)idal or triangular. In posi- 
tion they are sometimes tsrect, sometimes obli(|ue, 
and not unfrequently horizontal, while thtiy are often 
curved, and variously jointed and implicattjd. There 
are several other caves along the coast of the island, 
of which the most noteworthy is called Clam-shell 
Cave, from the jxjculiar curve in wdiicdi the basaltic 
columns recline, giving it somewhat the appearance 
of a pecten-sbell. It is 30 feet in height, 1 6 to 18 feet 
broad, and 130 feet long, its lateral (limensions gra- 
dually contracting as it recedes from the opening. 
The Boat Cave and M‘Kinnon’s or the Cormorant’s 
Cave are two others of less extent and beauty. 

STAFF-COLLEGE, the school of instruction for 
officers who wish to be put upon the staff of the 
British army. The institution, which is at Camber- 
ley, about 2 miles from Sandhurst, was founded in 
18r>8. The candidate must l)e under thirty-five 
years of age, must have been in active service for 
five years, must produce a certifitsate as to charac^ter 
and efficiency from his commanding officer, a certi- 
ficate of good health and fitness for active duties 
from a milibiry surgeon, and a certificate of having 
passed the examination for the rank of caj^tain. The 
compulsory subjects of examination are matliematics, 
field fortification, topography, tactics, military law, 
army administration, and (mtJ foreign language 
(French, German, Russian, Hindustani); while get)- 
gniphy, military history, higher mathematics, and 
two or more of the above languages are optional. 
The marks obtained in any subject are not counted 
unless fifty per cent of the total have been earned. 
The course lasts two years, and at the end of the 
first year examinations are held in the different 
branches, students being then expected to obtain 
sixty per cent of the possible marks. Each student 
is given four weeks in the second year to travel 
abroad, his exiKiiises being paid. 

STAFFORD, a central county of England, 
bounded on the north-west by Cheshire, on the 
north-east by Derbyshire, on the south-east by War- 
wickshire, on the south by Worcestershire, and on 
the west by Shropshire, whilst a small j^art in the 
east marches with Leicester; greatest length from 
north to south, 55 miles; central bi’eadth, 35 miles; 
area, 7 44,918 acres, or 1164 square miles. The surface 
in the north consists chiefly of wild moorlands, rising 
in several parts more than 1000 feet above sea-level, 
and formed of long ridges, which terminate what is 
called the Pennine Chain of England, and are sepa- 
rated from each other by deep valleys, sloping more 
or less gradually towards the Trent. The midland 


and southern parts of the comity are mnch less ele- 
vated, consisting for the most part of level and fertile 
lands diversified by gentle eminences, though occa- 
sionally rising into loftier heights, as in Turner’s 
Hill, the highest peak of which exceeds 900 feet. 
By far the finest part of the county is the valley of 
the Trent, which traverses it from the north-west to 
the south-east, and both by its main stream and its 
numerous tributaries has l^en made available for a 
chain of canals, which give the county the benefit of 
direct water communication with the Mersey, Hum- 
ber, Severn, and Thames. The geological formation 
most largely developed is the new red sandstone, 
which occui)ies the whole of the central part of the 
county, but in the north and south gives place to 
I two valuable coal-fields — the one in the north called 
the Potteries coal-field, from the number of potteries 
which have been established upon it, and the other 
in the south, oftcjn called the Dudley coal-field, and 
celebrated alike for coal and iron. About 14,000,000 
tons of coal are raised annually, and over 1,000,000 
tons of iron ort;, the latter chiefly in the north. 
From beneath the north coal-field the coarse sand- 
stone called millstone-grit crops out and covers a 
considerable district; the south coal-field, particu- 
larly in the neighbourhood of Dudley, rests on 
mountain limestone. About three-fourths of the 
whole surface is arable; but much of the soil is of a 
cold, clayey nature, fit only for oats, which accord- 
ingly form by much the; largest of the cereal crops. 
In most 2 >ftrts a seitisfactory system of culture is 
pursued, and 2 >roper rotations are olwserved. This 
is jiarticularly the case in the south, where the best 
land occiirs, and friable loams, of a gravelly, sandy, 
or calcareous nature, admit of the cultivation of 
wheat. A i;onsideral)le area is also under barley, this 
l)eing tlie third, as regards area, of the grain crojjs. 
Along the banks of the streams are many rich mea- 
dows, natural or artificial, and grazing forms a very 
imi)ortant branch of rural economy. About four- 
fifths of the total area of the county is under 
crops, rotation grasses, and i)ermanent pasture. More 
than 400,000 acres are in permanent pasture, and 
alx)ut 40,000 are under woods and plantations. Tlie 
manufac.tures, chiefly of china and earthenware in 
the north and of iron in the south, are so important 
that these districts are in the front rank of their 
resiHictive branches in the kingdom. The former, 
occuj)ying the extensive and })opulous district of the 
Potteries (where are Stoke, Hanley, Burslem, &c.), 
ow'es much of its })rosperity to the enterprise and 
ingenuity of the late Josiah Wedgwood; the latter, 
winch includes part of tlie ‘Black Country’, carries 
on the iron manufacture in all its branches, from the 
mining and smelting of the ore to its conversion 
into malleable iron and steel, and then into various 
kinds of ironmongery. The beer of Burton is known 
all over the world. Staffordshire has the benefit 
not only of the chain of canals already mentioned, 
but of a large railway development, the London and 
North-Western traversing it in a north-westerly 
direction, and sending out various branches, which 
connect it with the N(»rth Staffordshire, Great 
Western, and Midland lines. The principal towns 
are Stafford (the capital), Wolverhampton, Walsall, 
Hanley, West Bromwich, Burton-upon-Trent, Bur- 
slem, Longton, Wednesbury, Stoke - upon - Trent, 
Newcastle-under-Lyme, Lichfield, Tamworth, Ut- 
toxeter, Bilston, Brierley Hill, Leek, Rugeley, Tun- 
stall, Cheadle, Cannock, and Sedgeley. The county 
includes seven parliamentary divisions, namely, 
Burton, Handsworth, Kingswinford, Leek, Lichfield, 
North - Western, and Western. Pop. in 1891, 
1,083,408; in 1901, 1,234,382. 

STAFFORD, a mmiicipal and parliamentary bor- 
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<mgh and market town, capital of the above county, 
pleasantly situated on the river Sow, and on the 
main line of the London and North-Western Rail- 
way, with branch lines radiating from it It is in 
general well-built consisting of two principal and 
several minor streets. The environs are pleasant and 
studded with handsome mansions and \dllaa. The 
principal buildings and objects of interest are the 
Established churches, one of them (St. Mary’s) a 
large and fine old cruciform structure, restored in 
1844-47, with an octagonal tower, several richly- 
decorated windows, and many ancient and modern 
monuments; another (St. Chad’s) a fine specimen of 
Norman architecture, also recently reatoi-ed ; places 
of worship for various Dissenting bodies; a well-en- 
dowed free grammar and other schools; a county- 
hall, guild-h^l, borough-hall, a county-jail and house 
of correction, an infirmary, a lunatic asylum, a free 
library, a museum, county technical instruction 
buildings, and a theatre. The principal manufac- 
ture is that of boots and shoes, for which there are 
several extensive factories; there are also large tan- 
neries, engineering and electrical works. Stafford 
is an ancient place, having been of importance liefore 
the Conquest. By the Redistribution Act of ISS.'i 
it sends one member to Parliament instead of two 
as formerly. Pop. (1891), 20,270; (1901), 20,894. 

STAG. See Drkb. 

STAG-BEETLE {Lucanui eenms), a well-known 
genus of Coleoptera or Beetles, forming the largest of 
our British species. The Stag-beetle belongs Ut the 
family Lucanido:, and to the Lainellicoru tribe of the 
Beetle order, in which tribe the tips of the auteiinm 
or feelers are formed of flattened plate-like structures. 
The genus Lucanua itself is recognized by the man- 
dibles or larger jaws in the males Injing of great 
relative size, and resemble stags’ horns somewhat in 
shape, the familiar name of this l>eetle l.>eing derived i 
from the conformation of these jaws. The mandibles 
of the females are short, of smaller size, and curved; 
and the club or tenninal part of the feelers is four- 
jointed. These beetles are vegetable feeders, and 
subsist upon the tender leaves and other parts of 
plants. The larvm are found in trees, into the sub- 
stance of which they burrow. 

STAGGERS, the name given by veterinarians to 
a peculiar disease in sheep, recognized, as injj>lied by 
the name, by the staggering gait of these animals. 
The disease, curio\wly enough, has been clearly as- 
certained to be caused by the presence within the 
brain of the sheep of the cystic form {Ccenut’ua), or 
immature embryo of a particular species of tajsj-worm 
(Tctnia Cwnurus)^ which, iu its mature and perfect 
state, inhabits the intestines of the dog. As explained 
in the article Tape- worm, these parasites, iu the 
course of their development, perform a complicated 
cycle, and appear to re<^uire the presence of two hosts 
in order to attain maturity. Rudolphi originally 
described the Ccenurus, which he found in the brain 
of the sheep; and as commonly seen, it exists in 
various sizes, varying from that of a }>ea to that of 
a pigeon’s egg; but occasionally when largely devel- 
oped the Cwnurus may attain a length of a foot, 
and may extend from the brain into the spinal canal. 
It appears as a bladder-like structure, containing a 
pale fiuid of albuminous nature, and exhibiting sn^l I 
projections on its outer surface. Each of these little 
projections is in reality the head or acolex of a minute 
tape-worm, which has grown by a process of budding 
from the vesicle itself, and which is thereto connected 
by a narrow stalk or neck, divided transversely into I 
joints, which are in fact the joints or segments of the ^ 
future tape-worms. Each little head or soolex is j 
armed with a double circle of hooks, and with four ! 
■noken^ and by means of these structures the future 


1 worm, if fully developed, will adhere to the wall of 
i the intestine of the d<^. The CcBnums-v^cle itself 
I is composed of cellular layers numbering six or eight, 
i and crystalline bodies may occur as the result inro- 
bably of pathological change within the contained 
fluid. The presence of these Coenuri in the sheep's 
brain thus give rise to a whirling, unsteady, stagger^ 
lUg gait, often accompanied by convulsive or epilep- 
tiform convulsions. The means used for giving relief 
to the animal consist in puncturing or trophining the 
head over the diseased part, the situation of which 
may be diagnosed from the variation in the symptoms 
pnxiuwd by the different situations of the parasites. 
But the cure is at the best only of temporary dura- 
tion, and the animals generally die of stupor or ex- 
haustion. Thu skull of the sheep in a bad case may 
exhibit a thinued-out appearance, produced by the ab- 
st>rj»tion of the Iwny matter; which process of absorp- 
tion may, in some coses, proceed to actual perforation 
of the skull. Thus sheep fed with the mature joints 
or eggs of the Tasnia Coenunta of the dog became 
attiicte«l in their brains with Comuri, or the immature 
forms of that tape-worm; whilst conversely, by feeding 
a dog with Oo‘uuri from the brain of the sheep, we 
find that in the dog the immature Cmnuri develop 
into the mature ta))e-worm. 'I'hus, in the sheep, the 
Comuri can never attain to any development beyond 
that stage; whilst, in the dog, the tape- worm invari- 
ably exists in its perfect form only. Sheep derive 
these pests from the eggs of the tai)e-worm of the 
dog gaining admittance to their digestive systems; 
the eggs, when introduced into the stomach of the 
sheep, developing into embryos which bore their way 
through the tissues to the brain, and there develop 
into (kenuri or Scolices. 

STAG HO UN J ), a breed of dogs now compara- 
tively rare in Britain, and not bred at the present 
day in the same numliers as in past times. The 
bloodhound and grayhound are believed to be the 
progenitors of this breed, which unites, in great 
measure, the courage and iKtrseverance of the one, 
with the swiftness of the other. I’he chose of the 
stag declined after George III.’s death, and the breed 
of old English staghoimds is now almost obsolete. 
1’he modem staghound is usually represented by a 
large variety of the foxhound; this variety probably 
having in its turn sprung from tlie interbreeding of 
the foxhound with the staghound breed. Those dogs 
are possessed of great powers of endurance, and have 
been known to pursue a stag without intermisaion 
for upwards of 50 miles. 

8’1'AHL, Gbokg Ernst, a (rcrman physician and 
chemist, Imra at AnHf)ach in 1600, studied at Jena 
under Wedelius, anti in 1687 became physician to 
the l>uke of Saxe- Weimar. In 1H91 he was chosen 
second j^rofessor of medicine at Halle, and rendered 
his name famous over all Germany by his academical 
preletiiions and his publications. He was in 1700 
elected a memlier of the Academia Curiosorum Naturce. 
His fame procured him the apfK>mtment of physician 
to the King of Prussia in 1716; and, going to Berlin, 
he died there in 1734. Stahl was one of the most 
illustrious medical philofio])her8 of his age : his name 
marks the commencement of a new era in chemistry. 
He was the author of the doctrine which explains 
the principal chemical phenomena by the agency of 
phlogiston; and though his system was in a great 
measure overturned by the discoveries of Priestley, 
Lavoisier, and others, it nevertheless displays power- 
fully the genius of the inventor. This theory main- 
tained its ground for more than half a century, and was 
received and supported by some of the most eminent 
men which Europe had pr^uced. He was also the pro- 
poser of a theory of medicine founded on the princi- 
ple of the dependence of the state of the body on ths 
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mind, in ooniequenoe of which ho affirmed that eveiT 
action of the miucles ie a voluntary effort of the min^ 
whether attended with ooneciousness or not. E[ib 
p^dpal works are Experimenta et Observationefl 
Chymicffi et Physicie (1781, 8vo); Dieputationes 
Medic® (twovols. 4to); Theoria Medica vera (1787); 
Fondamenta Chymi® dogmatic® et experimentalia 
(three vola. 4to). 

STAIB, Lord. See Dalbtmple, James and 
John. 

SI'AIES are constructions of horizontal planes 
raised one above another, forming steps, and affording 
the means of communication between the different 
stories of a building. We find no mention of stairs 
in the treatise of architecture written by Vitruvius; 
and the traces of ancient stairs still preserved show 
them to have been narrow, and often with steps about 
1 foot in height. Originally the stairs were placed 
from story to story in straight flights like lidders. 
They were erected on the exterior of the building, 
and to shelter them when so placed great projection 
was given to the roofs. To save the extent of space 
required by straight flights the stairs were made to 
turn u|>on themselves in a spiral form, and were 
inclosed in turrets. A central axis or newel reaching 
from the ground to the roof served to support the inner 
ends of the steps, and the outer ends were let into 
the walls or suj)ported on notched boards attached 
to the walls. At a later period the stairs came to be 
inclosed within the building itself, and for a long 
time preserved the spiral form which the former 
situation had necessitated. In modem architecture 
the apartment in which the stair is placed is called 
the staircase; the horizontal part of the step is called 
the tready the vertical part the riser. When the risers 
are parallel with each other the stairs are of course 
straighif and the steps are called jliers; when they 
wind round a solid or open newel they are termed 
winders. The wide step introduced as a resting- 
place in the ascent is called a landing, and so much 
of the stair as is included between two landings is 
called a jligtU, It is a general maxim that the 
greater the breadth of the tread the less should be 
the height of the riser, and, conversely, the less the 
breadth of the tread the greater should be the height 
of the riser. Experience has shown that a step of 12 
inches wide and 5^ inches high may be taken as a 
standard. 

STALACTITES are formed by the filtration of 
water containing calcareous particles through pores 
or fissures in the roofs of those caverns which are 
frequent in limestone. The water, having perco- 
lated through the roofs, remains suspended in drops. 
Evaporation commences at the exterior of the drop, 
and the calcareous particles are deposited on the roof 
of the cavern in the form of a little ring, which 
extends by degrees till a small tube is pi^uced. 
The bore of this tube is in most cases diminished by 
successive deposits till it becomes entirely closed, and 
the stalactite then increases by concentric layers ap- 
plied to the exterior. Thus cylinders or cones are 
produced, and sometimes so enlarged that they unite 
with each other. While the stalactite is forming a 
part of the water drops from it on the floor of the 
cavern or trickles down the sides, and thus produces 
those calcareous concretions called stalagmUes, When 
large they are sometimes called alahaster. On the 
floor they often form lor^ masses, sometimes rising 
till they meet the stalactites pendent from the roo^ 
and extending in all directions. A great variety of 
imitative forms are pi*oduced; hence a lively imag^a- 
tion will perceive in these caverns representations of 
the most diverse objects, especially by artificial light. 
The colour of stalactites is seldom pure white; it 
more frequently presents shades of yd^w, red, or 


brown. Among the more remarkable foreign locali- 
ties of stalactites are the (xrotto of Antiparos, in the 
Grecian Archipelago; Baumann’s Cave, &the Hartz; 
Pool's Hole, in Derbyshire; the caves of La Balme, in 
Savoy; and of Auxelle, in Franohe Comtd 

STALK-EYED CKUSTACEA, the name given 
to those groups of the Crustacean class which have 
their eyes supported on stalks or peduncles, whilst 
the body is inclosed in a carapace or shell, pnkecting 
the united head and chest. The Stalk-eyed Crus- 
tacea are represented by the orders Stomapoda and 
Decapoda; the former represented by the Locust and 
Opossum Shrim{>s (see Shrimp), and the latter by 
the Crabs, Hermit-crabs, Lobsters, true Shrimps, &a 

STALL. See Prebend. 

STALL-FEEDING, a mode of rearing fat stock 
by keeping each animal tied up separately in a byre 
or shed and supplying them at stated hours each day 
with the necessary quantity of food. The advantages 
of this system are that much less food is wasted and 
much more manure is obtained. Its disadvantages are 
that more labour is required for cutting and carrying 
the food from the field to the byres and that the flesh 
of the animals from want of exercise wants the rich 
flavour of that of stock pastured at large. To remedy 
this defect it has hitherto been the custom in some 
parts of the country at least to fatten them in open 
yards, with sheds of a size to accommodate two or three 
animals, and to feed them with turnips and straw alone. 
Other modes have been recommended, of which wo 
may mention the two following: — Keeping the cattle 
individual^ in boxes of from 9 to 12 feet square; 
boxes combine to a large extent the advantages of 
the stall and the yard, as their inmates are safe from 
cold and disturbance, have room for moderate exer- 
cise, require less attendance than those in stalls, and 
less litter than those in yards, while the manure made 
in them being protected from the weather, and retain- 
ing the urine, is superior to that produced in the other 
plans. The second plan consists in roofing over the 
entire yard so as to protect effectually the cattle, food, 
and manure from the vicissitudes of the weather, and 
in tying up the cattle for each meal and loosening 
them when it is dispatched, by which means they 
feed undisturbed and get sufficient exercise. The 
system hitherto followed of giving cattle as many 
sliced turnips as they could eat, though it has pro- 
duced excellent fat cattle, is yet defective in several 
important respects. The digestive organs of the ox 
being formed with a manifest adaptation to his living 
upon very bulky and but moderately nutritious food, 
such as grass or hay, it is indispensable to his com- 
fort that his capacious paunch be constantly full; 
hence it happens that when fed with substances of 
a much more nutritious quality than these he must 
have his fill before he will go to rest and proceed 
with his rumination and digestion. But although he 
can eat nearly as much bulk of the richer food as of 
the other his power of assimilation is not correspond- 
ingly expansive, and therefore if this law of his 
constitution is violated not only must a serious waste 
of food ensue but usually continued diarrhoea and 
sometimes more serious diseases set in. Several 
plans have been adopted for obviating this evU. 
One is to limit the tumip-feed until the cattle are 
fain to appease their appetite by eating straw much 
more largely than they would otherwise do. But 
there is some difficulty in getting cattle to eat straw 
in sufficient quantity by simply offering it to them 
dry; and hence a plan has b^n adopted of reducing 
it to chaff by the straw cutter, mixing with this chaff 
small quantities of bruised linseed, bean or other 
meal and salt, and then by infusion in boiling water 
or steaming in a close vessel to inooiporate these 
I ingredients, impart to the straw a flavour grateful 
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to bovine pidfttea, and so induce a willing oonramp- 
tion of thii cheap and bulky substance in su^ 
quantity as makes 1 ton of roots equal in fattening 
power to 2 tons when used in the common method. 

STALYBBIDGE, a municipal and parliamentary 
borough of England, in the counties of Lancaster and 
Chester, 7^ mUes east of Manchester, on declivities 
on both banks of the Tama The principal public 
buildings include the town -hall, free libniry, post- 
office, St. George’s church, an octagonal building, 
and several churches and chapels for various Dis- 
senting bodies. Spinning cotton yams and weaving 
calicoes are the principal manufactures carried on 
here. Some of the establishments are very extensive, 
employing from 1000 to 1400 persona each. There 
are also iron-foundries, and machine and mill-wTight 
shops. Stalybridge is well auj>plicd with railway 
oommunicaton ; the Great Central Hail way and the 
London and North-Western have a joint station. 
Stalybridge has returned a member to the House 
of Commons since 1867, and has been a municipal 
borough since 18.^7. As a town its histoiy dates 
only from alx>ut 1776. Pop. of pari. bor. in 1891, 
44,135; in 1901, 46,558. 

STAMBOUL. See Constantinople. 

STAMENS, in botany, the fertilizing organs situ- 
ated in the flowers of phanerogamous plants. The 
stamen is generally composed of three parts : 1, the 
anther^ a kind of membranous bag, having a double 
internal cavity formed of two cells in contact with 
each other; 2, the pollen^ a sulwtance commonly 
formed of small vesicular grains, which contain the 
parts necessary for fecundation; 3, the a 

thread-like ap{>eudage, by which the anther is fre- 
quently sup[K)rted. Of these three parts, however, 
two oi^y are essential, the anther and the pollen. 
The filament is merely an accessory part of the 
stamen, and is often wanting, the anther being then 
directly attached to the body on which it is inserted 
without the intervention of a filament, in which case 
the stamen is said to be ifessUe. The essence and 
perfection of the stamen consists in the presence of 
the anther; but in order that this organ may be fitted 
for the periormance of the functions allotted to it 
by nature, it must not only contain pollen, but must 
also upen, that the pollen may cr)me in contact with 
the stigma ; otherwise fecundation coidd not take 
place. I’hu stamens vary in number in the different 
families of plants. Some plants have only one 
stamen, as the Hippuris, or mare's tail ; others have 
two, as veronica; others three, as the grasses; and 
so on till we come to many hundreds. I heir normal 
position is below the inner whorl or the pistil, as in 
ranunculus, and when so placed they are said to be 
hypoijijnoui (Greek, Aypo, under, and a wife) ; 
sometimes they become united to the petals, as in 
veronica, and are epipetaloun (Greek, epi^ upon, and 
petalorif a leaf) ; when the stamens are inserted on 
the calyx, that is, become united to it to a greater 
or less height alxive the pistil, then they become 
lateral as in regard to it, and are pfrix/ynous (Greek, 
peri, around), as in the flower of the almond ; when 
inserted up<m the ovary, as in the orchis tril>e, they 
are ejnyynous. The stamens, though very ditferent in 
their shape and structure from the petals, exhibit, how- 
ever, strong indications of being nearly allied to them, 
and the two seem in some cases, as in the flower of the 
Nymphea alha or white water-lily, to run naturally 
into each other, the inner petals being partly stamens, 
or the outer stamens being partly petals. But in 
many flowers, particularly the polypetalous, the sta- 
mens are entirely convertible into distinct petals, 
and are often so converted either in part or in whole. 
In the former case the flower is said to be double, 
In the latter it is said to be full But this singular 


oonvenion of itamena Into petals Is regarded by 
botanists as altogether an abmration from the laws 
of vegetable economy, and oooars bnt seldom ezoept 
in consequence of culture. The anemone, ranunonlni^ 
rose, camellia, and tulip, when cultivated in our 
gardens, afford examples of the flowers of this de- 
scription. The anther is generally attached to the 
tip of the filament, but sometimes the latter is mro- 
longed above the insertion of the anther. The 
stamens are in general free and unconnected with 
each other, but in certain cases they are more or less 
united by the filaments, which form a tube. When 
the filaments are all connected together, either by 
the sides or at the base, as in the mallow, they are 
said to be mojiaiielphoug (Greek, monos, one, and 
adelphos, brother); when they are united into two 
distinct bundles, as in the common pea, they are 
diwitlphous (Greek, dis, twice) ; when united into 
three or more bundles they are polyadelphous (Greek, 
polys, many). The anther is generally formed of two 
membranous bags attached to each other by their 
sides, joining or united by an interposed body. Each 
of these bags or cells is unite<l internally into two 
I parts by a partition, and the cells open at the period 
I of fecundation to allow the pollen to escape. Some- 
j times the anther consists of only one cell, as in the 
hazel, mallow, and pine ; more rarely there are four 
cells. Each of the cells has on one side a longi- 
tudinal groove where the opening takes place. Some- 
times the pollen escapes by pores or slits in the 
summit of the anther, as in the heaths, the potato, 
&C. ; in other cases tlioir pores are furnished with 
movable valves, as in the barberry, laurel, Ac. The 
(H)llen or substance contained in the cells of the 
anther generally [>rosent8 the appearance of a powder 
composed of extremely minute grains ; sometimes it 
is in solid masses of greater or less size, as in the 
orchideai, and is termorl the pullinium or |)ollen-mas8 
(see Pollen). See Botant. 

STAMFORD, a municipal borough of England, 
partly in Northampton and partly in Lincolnshire, 
on the navigable Welland. It is an ancient ana 
irregularly built town, the houses being generally 
of freestone, covered with slate. It contains six 
parish churches and two or three other places of 
worship. All-Saints’ Church is an ancient and hand- 
some structure with a lofty embattled tower and 
octagonal crocketed spire ; St. Mary's (erected at the 
end of the thirteenth century on the sit(^ of one 
dating from the Conquest) exhibits some fine spoci- 
mens of early English architecture, and St John the 
liaptist’s ulating from the middle of the fifteenth 
century) bus a tine wooden roof and screen. The other 
public buildings are a town -hall, com exchange, 
assembly-rooms, club-house, several endowed and 
other schools, Ac., and there are several charitable 
establishments, including a general infirmary for the 
district. There are manufactures of agricultural im- 
plements, and a large malting business is also carried 
on. The Midland Railway runs through the town, and 
it is connected with the (ireat Northern and London 
and North-Western Railways by branch lines. By 
the act of 1885 it ceased to have a separate represen- 
tation and was merged in the two counties. Pop. 
in 1881, 8773; in 1891, 8368; in 1901, 8229. 

STAMFORD, a post-l>orough and township of 
Fairfield county, Connecticut, United States, near 
the mouth of the Mill River, 36 miles north-east of 
New York, with which it is connected by raiL It 
contains eight or ten fine churches, and many of the 
other buildings are elegant. It is much resorted to 
during the summer months as a watering-place by 
the wealthier classes of New York. It has woollen 
and iron manufactures, and a small coasting trade, 
which is facilitated by a canal extending from the 
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boronffh to the bay, which lets up from Tiong Island 
Soond Pop. (1880), 11,297; (1890), 16,700. 

STAMMERING. See Speech. 

STAMPS, Stamp-duties. Stamps are impresaionB 
made upon paper or parchment by the government 
or its officers for the purpose of revenue. They 
always state the price of the particular stamp, and 
sometimes specify the nature of the document itself 
on which they are im))ressed. If the instrument is 
written on paper, the stamp is impressed in relief on 
the j)aj>er itself; if on parchment, the impression is 
attached to it. Stamped paper seems to have been 
first legally introduced by the Dutch United Pro- 
vinces in 1624, and its use was gradually adopted 
by other governments. Stamp-duties were first 
imposed in England in the reign of William and 
Mary (5 William and Mary, cap. xxi.), and included 
a variety of duties levied on grants from government, 
diplomas, contracts, probates of wills, and letters of 
administration; and upon all writs, proceedings, and 
records in courts of law and equity. Two years 
later conveyances, deeds, and leases were subjected 
to the stamp-duty, and by a series of acts in the suc- 
ceeding reigns every document recording a transac- 
tion l^tween two individuals had to be stamped 
before it could be given in evidence. By 38 Geo. III. 
cap. Ixxviii. a stamj)-duty was imposed on news- 
papers, but was abolished in 1856. Legacies are 
largely taxed by means of stamped receipts. Stamj* 
are also used as a convenient way of imposing a tax 
upon particular classes of persons: thus articles of 
apprenticeship and of clerkship to a solicitor are 
suuject to duty, as are admissions of any person to 
practise in any court; to the degree of barrister- 
at-law; as solicitor, writer, or proctor in any court; 
as a notary jmblic; as a fellow of the Colleges of 
Physicians in England, Scotland, and Ireland; as 
burgess of any corporate town, &c. Stamp-duty is 
also imposed on grants by letters-patent of the Iionotir 
or dignity of a duke, marquis, earl, viscount, baron, 
and baronet; on warrants of precedence to take rank 
among the nobility under the sign-manual; on mili- 
tary and naval commissions, &c. In order to protect 
the revenue, the stamp acts usually impose a j)enalty 
upon any fraudulent evasion of their provisions, and 
formerly an instrument unstamped or impro])erly 
stamfwd could not be given in evidence, but provi- 
sion has now been made in many cases for the 
admission in e^^dence of such documents, on pay- 
ment of the stamp-duty and jKJnalty to the proper 
officer of the court. It may be remarked that the 
endeavour of England to impose stamp-duties on her 
transatlantic colonies in 1765 was among the efficient 
oauses of the revolution which led to the independ- 
ence of the United States. The income derived by the 
British government in 1900-01 from stamp-duties 
amounted to about £7,800,000. 

STAN DAKD. See Flag. 

STANDARD, Battle op the, in English and 
Scottish history, a battle in which David I. of Scot- 
land, who had esjwused the cause of Maud ag.ainst 
Stephen, was signally defeated by the English under 
the Bishop of Durham. It was fought in the neigh- 
bourhood of Northallerton, in Yorkshire, on the 
22d of August, 1138, and it got its name from the 
fact that the English forces were gathered round a 
tall cross mounted on a car, and surrounded by the 
banners of St. Cuthbert, St. Wilfred, and St John 
of Beverley. A peace was concluded l)etween the 
two countries in Uie follow ing year, David acknow- 
ledging the claims of Stephen to the throne of Eng- 

STANDARD OF MONEY. See Ooinino and 

CURBENCY. 

STANDING ORDERS, permaaent r^pilations 


for the conduct of business in the two houses of 
Parliament. They have been gradually formed since 
1685. In the House of Commons there were no 
standing orders for public bills till 1854, when a 
body of regulations of this nature was framed and 
printed by order of the Honse. Sometimes standing 
orders are suspended. In the House of Lords no 
standing order can be made or dispensed with on 
the same day on which the motion with such object 
is made, or until the House has l>een summoned to 
consider it. The rescinding of a standing order is 
called vacating it in the House of Lords, and repeal- 
ing it in the House of Commons. An edition of the 
standing orders of both Houses is published every 
year. 

STANDING STONES. In our article on sculp- 
tured standing stones some account of one class of 
the ancient remains that form the subject of this 
article will bo found, and the present article will 
accordingly be confined to unsculptured standing 
stones. Such stones are found not only in all parts 
of Europe, but also in some countries of the East 
and even in the New World, and nowhere are they 
more common than in Great Britain. Sometimes 
they stand singly, sometimes in groups. Single 
standing stones of this nature are to be found in 
every parish of Scotland, and the most of them show 
no marks of having been prepared in any way. They 
have simply been set up as they were with the lower 
end imbedded in the earth, and they are thus of all 
shapes and skes. The two principal objects of these 
single standing stones appear to have been to serve 
as boundary-marks and as memorials of some kind 
or other, most frequently in the latter case as sepul- 
chral monuments. The designation *hare stanes,* 
common in this country for single standing stones, 
is explained by some as meaning boundary-stones; 
and the places bearing names apparently derived 
from ‘Cambus stone’ are conjectured to have acquired 
their names from some stone placed at the l)end 
(Gaelic, cam) of a river or some other natural feature 
of that form, and marking the boundary between 
the lands of different owners. Of the use of standing 
stones to serve as memorials, several examples are 
recorded in the Old 'I'estainent. The earliest instance 
is that in whidi J acob sets up a pillar of stone to be 
a witness of the covenant between him and Laban 
(Gen. xxxi. 45). The standing stones in Scotland 
bearing the name of ‘ Cat-staiies ’ are supposed to be 
memorials of battle, cath being a Celtic word for 
battle. Tanist-stones were those at which a new 
king or chief was tilected. Such was the Lia F ail, 
or ‘stone of destiny’, on which at their coronation 
the kings of St;otland sat (see Cokonation) ; and 
such the })illar in Shechem, where Abimelech was 
made king (Judges ix, 6). A number of these single 
standing stones are perforated, and there are various 
traditions connecting these with pagan rites and 
superstitions. One of these stands in the centre of 
a circle of standing stones at Applecross, in the west 
of Ross-shire. Another, called the Clachcharra, or 
stone of vengeance, may be seen at Onich, near B^a- 
chulish, Argyleshire. A more celebrated one than 
either stands near the ring of Brogar, in the Island 
of Pomona, in Orkney. It is called the stone of 
Odin. Reference is made by Sir Walter Scott in 
the Pirate to the superstitious veneration in which 
it was held by the natives. In the novel mentioned 
he makes one of the characters allude to the practice 
of lovers plighting their troth by joining their hands 
througli the hole in this stone as * the most sacred 
of northern rites yet practised* among the natives of 
those islands. 

The groups of standing stones that exist in voriooi 
parts of Great Britain, as well as in some ports of tha 
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Oontineat, «re of mnoh greater interest, and have 
been the snbjeot of mndi more speculation than the 
eingle standing stones. The most remarkable and 
best preserved of these groups are those of Avebury 
and Stonehenge in Wiltshire; that of Camac in 
Brittany; that of CaHmiish, near Loch Hoag, in 
Lewis, in the Hebrides; and the circles of Brogar 
and Stennis in Pomona in Orkney. Kemains of 
ancient groups less perfect than those just mentioned 
are common, and may be seen, among other places, 
at Fitlochrie in Perthshire, and near Largo Bay in 
Fifeshire (the ‘standing stones of Lundin’). These 
groups are sometimes in the form of a circle, and 
sometimes in other forms, as in that of a cross \^ith 
a circle at the intersection of the branches. In their 

C ect state some of these groups covered a very 
e area, and oven yet that of Camac extends over 
8 miles in length. Many of the unhewn stones now 
standing alone probably formed at one time parts 
of groups, which have been to so great an extent 
destroyed that the connection of these solitary stones 
with them can no longer be olwcrved, or which have 
been altogether destroyed, with the exception of the 
single stones that mark their site. Wliat the pur|>ose 
of these groups of standing stones was is not known. 
The general opiniim of antiquaries formerly con- 
nected them wdth the Druidical worship of the Celts, 
but this theory is now for the most part given up, 
along with many other old theories of the Druiils. 
In some cases there are facts tending to show that 
the groups were designed to have an astronomical 
significance of some sort — that they were perhaps 
connected with the worship of the heavcmly bodies. 
This is exemplified in the grouj» of Calleniish. ‘J'his 
group is in the form of a cross, with a double line of 
stones, forming an avenue stret(rhing from the place 
of intersection to the north, while the other arms 
consist of single lines of stones stretching east, west, 
and 8<juth. At the place of intersection is a circle 
of stones, and in the centre of this circle a stone 
nearly 17 feet in height; and when a pt-.-son stands 
at the extremity of the southern arm of the cross, 
and looks along the to]* of the stones fonning that 
arm to the t^»p of tliis central one, he He<J8 the polo- 
star almost exactly in a line with the row of summits 
along which he is looking. See Avebuuy, Cahnao, 
Stennih, and Stonkhen(;e. 

STANHOPE, the name of a noble English family, 
to which three peerages iKjlong — those of Chesterfield 
(dating as the barony of Stanhoj)€ from IfilG, and 
as the earldom of ('hesterfield frf)m 1G28); Stanhope 
(barony, 1717; earldom, 1718), and Harrington 
(barony, 1729; earldom, 1742). James, first Earl 
Stanhope, l^elonged to a younger lini; of the Chester- 
field branch of the Stanhoja; family, and was lx>m 
in Paris in 1C73. He entered the army, and served 
as brigadier-general under the Earl of l*eterborough 
at the capture of Barcelona in 1705. In 1708 he 
was appointed commander-in-chief of the British 
forces in Spain, and in the same year he took I*ort 
Mahon, and thus made himself master of the Island 
of Minorca. After the accession of George I. he 
devoted himself to politics, and l)ecame the favourite 
minister of that monarch, to whom he owed his 
titles of baron and earl. He died in 1 721 . — Charles, 
the third earl, grandson of the preceding, bom in 
1753, is celebrated chiefly as an inventor and a 

F itron of science. As a member of the House of 
eers be exhibited very advanced views, hailing with 
pleasure the dawn of the French revolution, and j 
openly avowing republican sentiments. Parliamen- 
tary reform, the abolition of negro slavery, the 
freedom of the press, and the independence of juries 
were the principal things advocat^ by him in his 
wiitinga. His chief inventions were an arithmetical 


machine; a new piinting-preaa, which bears his name; 
a monodiord for tuning musical inatmments, and a 
vessel to sail against wind and tide. He was twiee 
married — ^first to Lady Hester Pitt, daughter of the 
great Earl of Chatha^ and by her he became the 
father of the celebrated Lady Hester Stanhope. 
The fifth Earl Stanhope (1805-76), the grandson 
of the last noticed, is celebrated in literature as the 
author of a History of England from the Peace of 
Utrecht to the Peace of Versailles (1713—88), and 
of some other works ; and he was the founder of the 
Stanhofie Prir.e for an historical essay in connection 
with Oxford University. 

STANHOPE, Lady Hester Lucy, an English 
lady, daughter of the third earl Stanhope (see 
al)ove), famous for her singular mode of life. She 
was bom in Ijondon in 1776, and in 1806, on the 
death of her uncle, William IMtt, over whose do- 
mestic establishment she had presided, received a 
pension. In 1810 she left England, and after travel- 
ling over various parts of the East, determined to 
settle in Syria, where she resided for the rest of her 
life, living latterly about 8 miles from Sidon, at a 
villa of her own construction, called D’Joun. It is 
situated on a solitary mountain, remote from any 
village. Dr. Madden, who went to see her in 1827, 
ga\e the following account of his visit: — ‘Everything 
without was wild and barbarous, and all within con- 
fessed the hand of taste. I was led from the court 
into a little garden, at the extremity of which there 
was a sort of kiosk, consisting of two rooms — a sitting 
room and a bed-rcK)m — furnished, in the European 
stylo, with chairs and tables. The room into which 
I was ushered was in the Arab style; and at the 
farther comer I pc>rceived a tall figure, in the male 
attire of the country, which was Lady Hester herself. 
Ffjr seven hours there never was a pause in the con- 
versation. liVory subject connected with Oriental 
learning was disetussed, and every ol«ervation of her 
ladyslii[)'R evinced a degree (A genius that astonished 
me, and was couched iu such fonuble and energetic 
language as to irnj)reBH me with the idea that I was 
conversing with a woman of no ordinary intellect. 
I'h© peruiiarity of her opinions in no wise detracted 
from the general profundity of her reflections; and, 
though I could not assent to many of her notions 
regarding astral influence and astrological science, I 
had no reason to alt(?r my opinion of her exalted 
talents, though they were unfijrtunately directed to 
very B}>eculative studies. Nothing is more difficult 
than to ascertain the jK>int where eccentricity termi- 
nates and insanity begins; at all events, I am sure 
that whatever may l)e the eccentricity of Lady 
Hester Btaidioj>e, her mind is unimpairei^ and that 
few women can boost of more real genius, and none 
of more active Ixjnevolenco.’ Lady Hester showed 
Dr. Madden a horse which she said was of the race 
of iSolomon’s favourite steed, saddled by the hand of 
God (there was an indentation in the back, resem- 
bling a 1'urkish saddle). The rich presents whidh 
I she made to the I'urkish pashas gave her a great 
influence over them for a time; but at the time of 
Dr. Madden’s visit, this was greatly diminished. 
The Bedouins, however, or wild Arabs, whom her 
wisdom and kindness had won, still continued to look 
up to her, not r>nly as a benefactor, but as a being 
of a snperior order. Her belief in magic and astro- 
logy, and her contempt for danger, may also have 
contributed to extend her influence. She died June 
23, 1839. Among her visitors were Lamartine 
(1832) and Kinglake (1835). See the latter’s Eothen. 
Her physician, Dr. Meryon, wrote Memoirs of Lady 
Hester Stanhope (1846, three vola.). 

STANHOPE, Philip Dormer. See Chester- 
field. 
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STANISLAU, or Stanislaw, ft town in Aiwtria^ 
Gftlida^ 74 miles S.S.E. of Lemberg. It is fortified, 
and has various district courts, a Homan Catholic 
church, and several United Greek Catholic churches, 
a gymnasium, and other schools, and an important 
general trade. Pop. (1890), 22,230; (1900), 29,628. 

STANISLAW, or Stanislaus L, King of Poland, 
afterwards Duke of Lorraine and Bar, was bom at 
Lembezg, in 1 677. His family name was Lescczynski, 
and his father held the important post of grand 
treasurer to the crown. He very early di8{3ayed 
indications of an amiable and estimable character, 
and at the age of twenty-two was intrusted with an 
embassy to the Ottoman court. In 1704, being then 
woywode of Posnania, and general of Great Poland, 
he was deputed by the assembly of the states at 
Warsaw to wait upon Charles XII. of Sweden, who 
had invaded the kingdom with the view of dethron- 
ing Augustus of Saxony. (See Augustus II.) In 
a conference with the Swedish monarch, he so rapidly 
acquired his esteem, tiiat Charles immediately re- 
solved to raise him to the throne of Poland, which 
he effected at an election held in the presence of the 
Swedish general in July, 1704. He was, however, 
soon after driven from Warsaw by his rival Augus- 
tus; but another change brought him back to that 
capital, where he was crowned, with his wife, in 
October, 1706; and the next year Augustus was 
compelled formally to abdicate. (See Charles XII.) 
The fatal defeat of his patron, Charles XII., at 
Pultava, in 1709, again obliged him to retreat into 
Sweden, where he endeavoured to join Charles XII., 
at Bender, in disguise; but, being detected, he was 
held captive in that town until 1714. Being then 
suffered to depart, he repaired to Deux-Ponts, where 
he was joined by his family, and remained until the 
death of Charles XIL, in 1719, when the court of 
France afforded him a retreat at Weissenburg, in 
Alsace. He remained in obsciirity until 1726, when 
his daughter, the Princess Mary, was unexpectedly 
selected as a wife by Louis XV., king of France. 
On the death of Augustus, in 1788, an attempt was 
made by the French court to rejdace Stanialaw on 
the throne of Poland ; but, although he had a party 
who supported him and proclaimed him king, his 
competitor, the electoral Prince of Saxony, being 
aided by the Emperors of Germany and Hussia, he 
was obliged to retire. (See Poland and Augustus 
III.) He endured this, like every other reverse of 
fortune, with great resignation, and, at the peace of 
1736, formally abdicated his claim to the Kingdom 
of Poland, on condition of retaining the title of king, 
and being put in possession for life of the Duchies of 
Lorraine and Bar. Thenceforward he lived as the 
sovereira of a small country, which he rendered 
happy by the exercise of virtues which acquired him 
the appellation of ^Stanislaus the Beneficent.’ He 
not only relieved his people from excessive imposts, 
but, by strict economy, was able to found many use- 
ful charitable establishments, and to patronize the 
arts and sciences. He was himself fond of literature, 
and wrote some treatises on pliilosophy, morals and 
politics, which were published imder the title of 
(Euvres du Philosophe bienfaisant (four vols. 8vo, 
1766). He died in 1766. 

STANISLAW II. {StanislauB AuguituB)^ the last 
King of Poland, was the son of Count Stanislaw 
Poniatowski, and was bom at Wolczyn in Lithuania, 
on January, 1732. In 1762 he first appeared as a 
deputy in the Polish diet, where he soon attracted 
attention by his oratorical gifts, as well as by his 
handsome figure. The king, Augustus HI., sent him 
on a mission to the Empress Elizabeth at St Peters- 
burg, and on this occasion he acquired the peculiar 
favour of the grand Princess (afterwards Empress) 


Catharine. After the death of Augnstns, the Influ- 
ence of C^arine secured the election of her favourite 
as his successor (Sept 1764), and he was crowned 
at Warsaw on the 26tti of November, 1764. Although 
a man of excellent ability and highly cultured, and 
of a noble disposition, he was yet unable to do any- 
thing for the good of his country, because he had 
not the strength of character necessary to keep in 
check the license of the nobles, and to withdmw 
himself from Hussian influence. By most of his 
fellow-countrymen he soon came to be regarded as a 
mere creature of Hussia. The discontented nobility 
therefore met in confederation at Bar to project 
measures against the king (1768), and having declared 
the throne vacant, some of their number, on the 
night of the 3d November, 1771, seized Stanislaw in 
Warsaw, and carried him to a wood in which they 
concealed him. But he soon managed to make his 
escape. When he found himself alone on one occasion 
with one of the conspirators, he so overpowered his 
guard by the might of his eloquence, that the latter 
set him at liberty. In 1772, when the first partition 
of Poland was made, Stanislaw in vain protested 
against it, and he found himself obliged to put him- 
self even more than formerly imder Hussian influence. 
By the acceptance of the constitution of May 8d, 
1791, he regained the esteem of his people, and he 
then seemed resolved to bid defiance to Russia, but 
soon after, being discouraged by the altered senti- 
ments of Prussia and the menaces of Russia, he 
joined the confederation of Targowicz, and thus raised 
the indignation of the most patriotic of his subjects 
gainst him, and that without effecting his object of 
reconciling Poland with Russia. His resistance to 
the second partition of Poland had only this conse- 
quence, that after the capture of Warsaw the Em- 
press Catharine caused him to be brought to Grodno, 
where he was compelled to sign the treaty for the 
third partition of Poland, and on the 26th of Novem- 
ber, 1796, also to sign his own abdication. After 
the death of Catharine, Paul I. brought him to St. 
Petersburg, where he lived for the rest of his life on 
a pension allowed him by the emperor, and died on 
the 12th of February, 1798. See the M^moires 
secrets et inddits de Stanislas (Leipzig, 1862). 

STANNARIES, Court of, a court of special and 
limited jurisdiction for the tin mines of Devonshire 
and Cornwall. Stannary courts were constituted in 
virtue of a privilege granted to the tinners in those 
counties to have all cases, in which they were parties, 
tried before their own courts, in order that they might 
not be drawn from their business, which is profitable 
to the public. The vice-war<len of the duchy of Corn- 
wall is the judge before whom cases belonging to 
this court are tried in the first instance, and ^m his 
decision there was formerly an appeal to the lord- 
warden, but by the Judicature Act of 1878 his juris- 
diction is transferred to the Court of Ap^aL 

STANOVOI, or Yablonoi ; a mountain-chain in 
the north-east of Asia, which, breaking off from the 
ranges in the north of Mongolia, proceeds first B.N.E., 
forming tiie boundary between Siberia and Man- 
chooria, then n.n.e., almost skirting theseaof Okhotsk, 
and is continued, though with gr^ually diminishing 
height and part^ interruptions, to the shores of 
Behring’s Strait. The whole length of the chain has 
been estimated at not less than 8000 miles. The 
southern part of the chain, which is that which is 
more properly called Yablonoi, commences in the 
south of Lake Baikal, with the peak of Sochondo 
(8260 feet high), and then proceeds north between 
the basins of the Lena and the Amoor, until it 
reaches the neighbourhood of Udskoi, near the sea 
of Okhotsk. The elevation of the northern portions 
of this part of the chain is considerably less than 
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(hat of the eoathem portiom. At wbns parte the 
range ha8» indeed, more of the character of a plateau 
than of a range of moontaina. The northern part 
of the whole chain is the chain of the Stanovoi 
mountainB proper, which reaches its highest elevation, 
about. 5000 feet, to the west of Aian, on the sea of 
Okhotsk. In the extreme north-east a remarkable 
range detaches itself from the Stanovoi range, and 
prooseds south through the centre of the peninsula 
of Kamchatka. It may be considered as forming 
one of the links of a vast chain of volcanoes. The 
Stanovoi range, taken as a whole, is more remarkable 
for its length than for its height. Below the parallel 
of 60° the summits are covered with snow only during 
part of the year, and up to the parallel of 55° are gen- 
erally clothed with dense forests. Between 55° and 63° 
trees begin to become rare, and are seldom met with, 
except in very Btunte<l forms, in higher latitudes. The 
Stanovoi mountains give rise to a great number of 
important streams. Of these few of great magni- 
tude descend from the south and east side of the 
chain except the Amoor and the Anadir; the north 
and west side furnishes either the source or the prin- 
cipal feeders of the Yenisei, Lena, ludighirka, and 
Kolima. The whole chain appears to be rich in 
metallic deposits, including gold, copper, and iron, 
Ac. The most valuable yet found is in the district 
of Nertchinsk, forming the east part of the Russian 
government of Irkutsk, where, in addition to large 
quantities of gold, many precious gems also are 
obtained. 

STANZA (Italian); a strophe or number of verses 
so connected with each other by metre and rhyme as 
to form one of the regular divisions of a {>ooui. In 
Italian the word is used in a sfiecial sense to denote 
that form of stanza commonly called the otlam Hma, 
The most celebrated stanza of English invention is 
the Spenserian. See Ottava Rima, and SrKNSER. 

STANZE. See Raphael and Vatican. 

STAPELIA, a geniis of plants belonging to the 
natural order Asclepiadacefe. It comprises plants 
of a singular appearance, with fleshy, angular, knr>tty 
stems, and without leaves, and altogether reminding 
one of the cactus tribe. I’he flowers are large an«j 
beautiful, of various colours often variegated. All 
the species have a disagreeable fetid odour resembling 
that of putrifying animal matters, whence they are 
commonly known os carrion- flowers. Most of them 
are natives of the Caf>e of GockI Hope. Among the 
principal sjxicies are Stapelia yrandifiora^ with large 
flowers of a deep purple colour; Sfapelia hirsuta, alw» 
with large flowers, but of a yellowish c(»lour streaked 
with brown; Stapdia varieyatcL, the flowers of which 
have transverse furrows, and are of a yellowish colour 
with brownish -red spots. B<ime of the si>ecie8 are 
used as food by the Hottentots, and the people of 
Cape Colony al^ use them in the form of a pickle. 
They were first introduced into the gardens at Kew 
at the end of the 18th century. They thrive best in a 
sandy loam mixed with old lime or brick rubbish. 
If planted in a richer soil they thrive better for a 
time and produce larger flowers, but are very apt to 
rot off, particularly if watered too freely. They are 
readily j)ropagated by cuttings. These should be 
laid to dry in the stove till &ey begin to shrivel, 
and if planted in this state in pots, they will root in 
a very short time. 

STAPLE; a public market, whither merchants 
are obliged to can^ their goods for sale. Formerly, 
merchants, in various countries, were obliged to carry 
their wool, cloth, lead, and other commodities to 
particular places, in order to utter the same by whole- 
sale. In England, the commodities mentioned, from 
the fsot of their being the commonest exports, came 
to be called the staple commodities, s&d this name 
VoL. XIIL 


I was especially given to wool, In early timei England's 
I leading e^^rt There seems to have been a donUe 
object in fixing on certain places as staples, first to 
consult the convenience of foreign merchants, and 
second, to facilitate the collection of the oustoo^' 
duties. MerchanU of the staple was the denomination 
of the most ancient commercial society of England, 
from their exporting the staple wares of the Idn^om. 
It is said to have originated in 1248. By an act of 
the twenty-seventh year of the reign of Edward IIL, 
known as the statute of staple^ various towns in 
England, Wales, and Ireland were fixed upon as 
staples. The law admluistered at the staples was 
not the same with that which was in force for the 
rest of tlie country, but was the commercial law or 
law merchant (See Commercial Law). The oouxt 
by which it was administered was of great antiquity, 
and consisted of a mayor and two constables, electM 
by the merchants attending the staple, bol^ native 
and foreign, and of two ^ien merchants. There 
were also six mediators connected with the court, 
whose duty was to intervene in (piestions between 
buyers and sellers. The chief continental staples 
were those of the Netherlands. 

STAR, a luminous discrete body existing outside 
the solar system. Stars are self-luminous bodies, 
resembling the sun. 'J'o distinguish stars from 
planets stars have been called fixed stars. Our most 
definite information about stars is due to spectrum 
analysis, for this has enabled us to say confidently 
that in the atmospheres of these far-distant orbs 
matter exists which is identical with matter existing 
on the earth. We propose to discuss the application 
of s{)octniin analysis to distant sources of light in 
the article Sun, See Constellation, Fixed Stars, 
Sidereal System. 

STAR, Falling or Shooting. See Mrtbob and 
Meteoric Stones. 

STAR, Poi^AH (Order of the), a Swedish order, 
the origin of which is unknown. It is bestowed 
specially on those who have distinguished them- 
selves in a civil capacity. Its motto is, 'Nescit 
occasum.' 

STARAIA-RITSSA, a town in Russia, in the 
government of Novgorod, and 40 miles south of the 
town of Novgorod, on the IVdister. It has an 
iinjierial j)alace, a military colony, important salt- 
works, and a considerable trade in salt, flax, linseed- 
oii, wood, and lime. Pop. (1803), 15,580. 

STAR- APPLE {Chrysophyllum Oainito)^ a plant 
belonging to the natural order Sapotacose, a native 
of the West Indies. It grows on a moderately-sized 
spreading tree, with slender flexile branches. There 
are more than one s{)ecieH, or at least more than one 
variety of the fruit. I’be star-ajjple, properly so 
called, Ijears fruit resembling a large apj)le, wmch, 
in the inside, is divided into ten cells, each containing 
a black seed surrounded by a gelatinous pulp. The 
milky juice, lK>th of the tree and the fruit before it 
is ripe, is remarkably astringent, but when the fruit 
ripens it is sweet and very pleasant to the taste. 

STARBOARJ); the right side of a ship when the 
eye is directed forward. 

STARCH. I’bis name is given to a white sub- 
stance which is found in every plant at some period 
of its life-history. Starch is specially abundant in 
wheat, potatoes, arrow-root, and other similar plants; 
it occurs in the albumen of the seeds, in the cotyle- 
dons of the embryo, in the pith, the bulbs, stems, Ac. 
This substance appears to be formed in plants In 
greatest quantity when there is a large supply of 
nutriment, and we find that it disappears when the 
nutriment becomes deficient. The amount of starch 
in various alimentaiy substawoss is exhibited In the 
following table: — 
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ItMMOf SnbitaiiM. 
Harloot-bMui flanr, . 

Wh«ftt>floiir, 

By^ifloar, 

Oat*, 

Barley-flour, ....... 

BarJ^, 

Maize, 

Maize-flour, 

Fotatoee (atr-dried), 


■toreb in IflO Pull. 
... W96 

... 67tofl7 
... 64 to 61 
... 80to40 
... 64 

... 88to4S 
... 65 to 66 
... 77 to 78 
... 16 to 28 


Starch is prepared from potatoes, wheat, rice, 
ftc. In potatoes the starch granules are inclosed 
in cells, the walls of which must be broken before 
the starch is obtained in a form suited for use. In 
order to effect this breaking of the cell walls the 
potatoes are placed in a grinding cylinder, fur- 
nished with saw-teeth 9 inches or so in length, which 
revolves 600 or 700 times per minute. In this ma- 
chine the potatoes are ground to a pulp, which is 
then caused to puss over gratings, where it is sub- 
jected to the repeated action of a stream of water. 
The starch granges are thus separated by the water, 
from which they settle down in the form of a fine 
white powder. This powder is collected and dried, 
either by being spread in thin layers over a porous 
surface, or by the action of centrifugal machines. 
Starch is prepared from wheat by soaking the wheat 
in water, pressing it under roUers until soft, and 
allowing the white, milky fluid to stand for several 
days, when fermentation sets in, and the gum con- 
tain^ in the wheat is gradually oxidized, and removed 
by washing with water. 

The residual starch is now separated by pressure 
from any husk or gum which it may yet contain, and 
is then washed through a fine sieve, and finally (Med. 
Bice starch is produced by subjecting the rice to the 
action of very dilute soda lye, whereby it is softened; 
after washing, grinding between rollers, and again 
washing on a sieve, the starch is separated from the 
husk, gum, &c., and after drying is manufactured 
into any required form. 

Starch is a soft, white, shining powder; under the 
microscope it is seen to consist of a nutnl^r of gran- 
ules, each of which is formed of a series of envelopes 
<x>ncentrically arranged round a common nucleus; 
inasmuch as these layers or envelopes are of variable 
thickness they cause the granule to assume more or 
less an ovoid form. The Sameter of starch granules 
varies, according to Payen, from *002 to *185 milli- 
metres; the diameter of wheat-starch granules being 
about '05, while that of potato-starch granules aver- 
ages ‘18 millimetres. Starch has a specific gravity of 
1 ‘5; it is without taste, smell, or action on test-papers. 
Starch dried at ordinary temperatures always retains 
an amount of water varying from 12 to 18 per cent.; 
but by drying in a vacuum at 100'" it may be obtained 
perfectly free from water. Starch is insoluble in 
cold water, alcohol, and ether; but if it be boiled 
with water the starch granules are swollen and broken 
up, so that on cooling, a stiff, gelatinous mass called 
BtOTch-poLstt is produced; on largely diluting this paste 
with water the swollen granules for the most part 
subside, but a considerable quantity of starch remains 
in solution. By boiling starch mixed with a quan- 
tity of water, under pressure, at a temperature of 
about 150", it is mostly dissolved, and on filtering 
the liquid and allowing it to (m>o 1 small granules of 
starch are deposited, which are slightly soluble in 
cold water, and are at once dissolved by water heated 
to 70° C. This modific^ation of starch is known as 
soluble starch. By the ac^on of dilute acids stazch is 
gradually converted into dextrine (which see), and 
then into glucose. Starch may be detected by boil- 
ing with water, (sooling, and adding tincture of iodine, 
when a splencBd deep blue colour is produced; thia 
oolcmr is desteoyed by heat^ or by snbstanoes 


as alcohol, ether, fta, which Resolve and so remove 
the iodine. ^ 

Nitric add acts on starch in different ways, accord- 
ing to the strength of the add used and the tempera- 
turn. Cold concentrated nitric add forms a substi- 
tution product, in which one hydrogen atom of the 
starch is rephu^ by the group N Og. A mixture of 
concentrated nitric and s^phuric adds gives rise to 
the formation of a dinitro-substitution product, in 
which two atoms of hydrogen are replaced by the 
group N Os twice. From these and other facts the 
formula GoHioO* is deduced for starch. Hot nitric 
add converts starch into oxalic, malic, and acetic 
adds. 

STAR-CHAMBER (camera steUata), a room in 
the old House of Lords, so called from its odling 
being adorned with gilt stars, or, according to some, 
because it was originally the place of deposit of the 
Jewish stars (atarra) or covenants. Tbe despotic 
tribunal, which sat here, was also called the atar- 
chamher. This tribunal was either created or re- 
modelled by Henry VII. Those who hold that it 
was merely remodelled by that monarch think that 
its original is foimd in the king’s ordinary council 
(concilium <yrdinarium) as distinguished from the 
privy council (concilium priiatum). It was under 
the direction of the chancier, and had jurisdiction 
of forgery, perjury, riots, maintenance, fraud, libel 
and conspiracy, and in general of every misdemean- 
our, especially those of public importance, for which 
the law had provided no sufficient punishment. It 
was this criminal jurisdiction (its civil having gone 
into disuse) that made it so powerful and odious 
an auxiliary of a despotic administration. Its process 
was summary, and often iniquitous, and the punish- 
ment which it inflicted, often arbitrary and cruel 
It became particularly violent in the reign of Charles 
L; and it was abolii^ed by the Long Parliament in 
1G41 along with the no less hateful High-commission 
Court, which had been established in 1584 to exer- 
cise the same jurisdiction in ecclesiastical matters as 
the Star-cham^r did in other matters. Its fall was 
an important step in the progress of English liberty. 

STAR-FISHES, the name collectively applied to 
at least two well-marked orders of the class Echino- 
dermata, these orders being respectively named 
Asteroidea and Ophiuroidea. In the first of these 
orders the Common Star-fishes are included, the 
latter group embracing those forms known popularly 
as * Brittle-stars ’ and * Sand-stars.* In the Aster- 
oidea or True Star-fishes the body is star-shaped or 
may exhibit a five-sided or pentagonal form. A 
central disc forms the body proper, and from this 
disc five or more ^arms* radiate. These arms in the 
true Star-fishes contain prolongations of the stomach 
and viscera, and this latter feature forms a distin- 
guishing characteristic of these animals. The skin 
is strengthened by deposits of limy or calcareous 
matter, and is itself of coriaceous or leathery ooxisist- 
ence. The mouth, which is placed on the lower or 
inferior extremity of the body, is not povided with 
teeth as in the nearly-allied Sea-urchins or Echini, 
and an anal opening or vent either exists on the 
dorsal surface of the body, or is entirely wanting. 
The so-called akeleton of the Star-fishes consists of 
numbers of limy plates termed oaaicula, which are 
united together by the leathery skin, and form a 
kind of pliant internal armour, which at once serves 
to support as well as to strengthen the softer and 
incloB^ parts. In the arm or ray of a star-fidb the 
skeleton is seen to be composed, firstly, of a double 
series of plates named ambulaoral oasides^ which form 
the floor of the ray, and which are united by their 
extremities and form a noove^named the awMdacrdt 
groove^ in whidi the a/nSmlaora or little tubular fast, 
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to be presently sUaded Icl sire sitoitod. At their 
outer rides the smbolsorBl osridee srtioalftte with 
other Umy pieces, nsmed adamhulaeral plaU$f end 
these Utter sre in tom connected to the pistes form- 
ing the genersl support of the srms. The outer sur- 
fs^ in the Star-fishes exhibits those peculiar little 
organisms named Pedieellaria, suppoM by some 
authorities to be parasitic in their nature, and by 
others to represent modified spines. (See Pbdiosl- 
LABIA.) In their internal organisation the asteroids 
exhibit a digestive system consisting of the central 
mouth, and of a Urge stomach which sends a pair of 
sac-like pouches into each ray. An intestine may 
be present or not, and (as in the ^nera Luidict, 
AttropecteUf Ac.) no anus exist The heart is repre- 
sented in these anixnala by two circular blood-vessels, 
connected by a tubular structure; one of the circular 
vessels encirding the ^llet, whilst the other surrounds 
the intestine. From the circular vessels others radiate 
to supply the various parts of the body. No spedal- 
ized breathing-organs exist, but it is highly probable 
that the membrane or mesentery which lUes and 
supports the viscera of the body, and which is richly 
provided with cilia or vibratile fiUments, may sub- 
serve respiration. Water may be admitted to the 
i^neral body-cavity by means of ciliated tul)es open- 
mg on the outer surface of the body, this fluid being 
used in respiration. The nervous system in the Star- 
fishes is arranged in a radial manner like the other 
systems of the body, and consists of a gangliated 
cord of nervous matter surrounding the mouth, and 
giving off five chief filaments, one of which passes to 
supply each ray. Organs of sense are represented 
by eyes or ocelli, consisting of pi^ient spots situated 
at the tips of the rays, and which may exercise a 
visual function. These structures are often covered 
by movable spines, constituting the so-called eydida 
of these forms. The ambulacrcu or locomotive system 
of the Star-fishes forms a characteristic feature of these 
animals, as of all other Echinodermata. This system 
consists primarily of rows of contractile tubular feet, 
named ambulacra, which are provided with suckers 
at their extremities, and which are situated in rows 
in the ambulacral grooves, already describoil as exist- 
ing on the under surface of the rays in the Star- 
fishes. These feet may be well seen by placing a 
living star-fish in a clear glass vessel, and watching 
it crawl up the sides of its abode. Each groove thus 
tapers towards the extremity of its ray, and along 
the floor of the groove, and externally to the amhu- 
lacixU ossicles, a main tube or ambulacral vessel con- 
veying water to the tube-feet is situated. At the 
attached end of each little tube-foot where it springs 
from the ambulacral vessel, a little contractile sac 
exists, and the ambulacral vessels themselves origi- 
nate from a central vessel surrounding the mouth. 
Water is admitted from without to the central vessel, 
through a tube termed the sand-canal, which opens 
externally on the dorsal or upper surface of the star- 
fish in one or more perforated plates which may 
readily be distinguished in all Star-fishes, and to 
which the name of madreporiform plates is given. 
Ilie perforated structure of these plates is acUipted 
for admitting water, and excluding at the same time 
particles of sand and extraneous matters. When the 
star-fishes move about, they do so by inflating the 
tnbe-feet with water conveyed to them by the 
ambulacral vessels, the effect of this fluid being to 
render the tube-feet stiff and tense, so that ueir 
suckers can readily be protruded and applied to any 
surface to which the creatures wish to i^ere. Re- 
traction d the feet is effected by the water being 
sent back into the vessels by the contraction of the 
feet» whilst some observers maintain that the fluid 
may escape externally from the feet through the 


perforatioii or aperture in the sudmrs. The repro* 
auctive organs exist in the form of pairs of bra n ch i n g 
tubes seen in each ray. The young undergo a meta- 
morphosis, and the perfect form is developed from 
only a part of the larva or embryo in some oases. 
The embryo of the Star-fishes, unlike that of the Sea- 
urchins, does not develop any oontinuous internal 
skeleton. As in other Echinodermata, the young 
form appears of a bilateral or two-sided form and is 
thus unuke the radial shape of the adult. In some 
oasM the young larva was formerly described under 
such names as Bipinnaria, &o., and was thought to 
be an entirely different animal from the Star-fish. 
The form of the body in the Star-fishes varies very 
much. The shape of the Common Five-rayed Stw 
or Cross Pish {I/raster rubens) is very familiar to every 
seaside visitor; the central disc being small and the 
rays elongated like other star-fishes, the common 
species is able to reproduce lost or injured parts, and 
star-fishes may be frequently met with showing new 
or budding arms in all stages of development. The 
genus Asterias includes several very familiar species 
(for example, A. aurantiacea, &a), and is known by 
having a star-shaped symmetrical body, with two 
rows of tube-feet in each groove. Oribella is another 
well-known genus, with five rays covered with spiny 
tubercles, and with the grooves edged with spines. 
Cribella oculata, the Eyed Oribella, is a well-known 
form, with blunt ray^ and an indefinitely-shaped 
disc. Tlie genus Asterina has the body covered with 
short spines on both surfaces, and of discoid shape, 
the rays being connected together by membrane. 
A. gibbosa, the Gibbous Starlet, is a famUiar species. 
The Solcuters, or * Sun Stars,’ are so named from the 
large round body disc with their numerous short 
rays (twelve to fifteen in number), covered with tufts 
of spines. Sol aster papjtosa, the Common Sun -star, 
is a familiar species. In the genus Ooniaster, or that 
of the ‘Cushion-stars,’ in which the regular star shape 
of the body is replaced by a pentagonal disc, the 
form of the disc and rays is best seen on the lower 
surface of the body. The Knotty Cushion-star {Ooni- 
aster equestris) possesses the rays thick and rounded, 
and the body of a general conical form. In Palmipes, 
of which genus P. membranaceus, or the Bird’s Foot 
Sea-star is a familiar species, the body is flattened, 
is of thin structure, and is covered with small tufts 
I of spines. It is interesting to note that the food of 
I most star-fishes consists of animal matter, such as 
whelks, crabs, and allied forms. The Star-fishes were 
long supposed to open such bivalves as mussels and 
oysters by inserting one of their rays between the 
shells. But apart from the obvious impossibility of 
the procedure, this theory of the attack on the well- 
protected mollusc is imtenable. It is probable from 
observations, which may be repeated by every sea- 
side visitor, that the Star-fishes attack these and other 
molluscs, by everting their stomachs, and irritating 
or killing the animri by the acrid secretion of the 
everted viscus, the secretion being smeared over the 
shell o()ening, in which case the mollusc is forced to 
unclose its viJves, or is altogether at the mercy of 
the star-fish. 

The second order of Star-fishes — that of the Ophiu- 
roidea — includes those forms in which the stomarii 
and other viscera are confined to the central body 
disc, which is sharply defined from the arms or rays, 
the latter being mere appendages to the body In 
case, and not forming actual parts of it as in the true 
Star-fishes. In the Brittle-stars and Sand-stars we 
therefore find the body to consist of a disc or rounded 
structure, destitute of pedicellariss, but covered with 
scales, plates, or gnmnles, whlLrt the arms are 
indos^ in four rows of limy plates, tiie si^ platee 
carrying spines. The mouth is funiiahed with n 
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dental apparatus, and also with tentacnlitf filaments. 
No anal aperture exists, effete matters being ejected 
from the stomach by the mouth; and no diverticula or 
appendages are borne by the stomach, as in the true 
Star-fishes. The arms in the Ophiuroidea constitute 
the locomotive organs, these appendages being rapdly 
and easily moved about. An ambulacral system 
undoubtedly exists in the Ophiuroidea, but whether or 
not it is in communication with the exterior of the 
body is a matter of doubt. The feet are not at any- 
rate provided with suckers as in the true Star-fishes, 
and they do not originate from contractile sacs or 
vesicles as in the latter forms. The embryos in the 
Ophiuroidea are provided with an endoskeleton, and 
the body of the future form is developed at an early 
period from the pseud-emhryo as the larva is named. 
This group of Star-fishes may be conveniently divided 
into two divisions. The Ophiuroidea thus possess 
Uve arms, which are invariably of simple structure, 
and the genital fissures number two or four. To this 
grou^ belong the well-known genera Ophiura and 
OphtocomoL, The former includes the 0. texturata^ 
or Common Sand-star, dredged often in great num- 
bers in sandy localities, and the 0. aihidou, or White 
Sand-star. In this genus the rays are scaly, and 
have large shield-like plates at their origin. The 
or Brittle-stars — of which genus 0. negUcta^ 
the Gray Brittle-star, and 0. roaida, the Common 
Brittle-star, are familiar species — are very curious 
forms, deriving their popular name from their habit 
of breaking off their arms on the slightest touch or 
contact. Luidia is another well-known genus, of 
which Zr. fragUisaima is a familiar example. The 
second group of the Ophiuroidea is that of the Astero- 
phydicB, in which the genital openings number ten, 
and the arms may be simple, but are more usually 
branched. In the genus Attcrophyton^ represented by 
A» Bcviatum^ the Shetland Argus or Medusa Head- 
star, the arms divide in two near their bases; each 
division exhibiting a subdivision into very many 
smaller branches which intertwine in the most com- 
plicated manner. A, veri'ucoaum of the Indian Ocean 
is another species, whilst A. arboreacens inhabits the 
Mediterranean Sea. These latter forms are some- 
times included in the group Euryalina, The Kosy 
Feather Star {Comatvla {Antedon) rosacea) is not a 
true star-fish, but belongs to the order Crinoidea, or 
that of the Fncrinites and Lily Stars. It s{»ends the 
oarly part of its life in a rooted and stalked condition, 
but breaks away from its stalk and appears latterly 
as a free star-fish, possessing ten arms fringed with 
processes or cirri, and which the animal uses to creep 
about with. The True Star-fishes or Asteroidea are 
first represented in a fossil state in the Lower Silurian 
Kooks, the chief genera being Pala^aster, Stenaster, 
Palaeocoma, and Palaeodiscus. In the Oolitic series 
they are also abundant (Uraster, Luidia^ &;c.); in the 
chalk Oreaster and Stelijoater are the best known 
genera; and in the Eocene formations the living 
genera Ooniaater and Astropecten are represented in 
A fossil state. The Ophiuroids first appear in the 
Upper Silurian rooks {Protaster Sedgwickii). In the 
Triassic rocks the Aapidura loricata (Goldfuss) occin«; 
and in Cretaceous, as well as Tertiary strata, the 
Brittle and Sand Stars are tolerably well repre- 
eented. OphioUpiSf Ophiocoma^ Ophioderma, and 
Acroura are familiar genera from Mesozoic rocks. 

STAKGAKl) (Nku-), a town in Prussia, in the 
province of Pomerania, in the government, and 
21 miles E.8.B. of the town of Stettin, in a pleasant 
and fertile district, on the left bank of the Ihna, 
which is here navigable. It consists of the town 
{m>per, and of two suburbs. Besides churches it has 
an ancient town-house, a gymnasium, nursery for 
fruit-trees^ and an orphan asylum ; is the seat of a 


court of law and several public ofi&ce^ and baa 
manufactures of leather, woollen and linen doth, 
hosiery, hats, soap, and tobacco. Pop. (1900), 26,868. 

STAB-GAZEK {Anablepa tetropMhtdmtui)^ a Tele* 
ostean fish included in the family Gypiinodontids, a 
group nearly allied to the Carp family (Oyprinids). 
This genus is distinguished by the presence cff teeth 
in its palate, by the head being ^ttened between 
the eyes, and by the nostrils being of tubular con- 
formation. But the character of distinctive import- 
ance in these fishes is that afforded by the appar- 
ently divided eyes; each eye presenting the appear- 
ance of being divided into two distinct organs. This 
appearance, however, is produced merely by the pre- 
sence of an opaque band dividing the cornea of each 
eye in a transverse manner ; the iris (see Ete) also 
sending out two projecting parts which unite beneath 
the band dividing the cornea. The lens of the eye, 
which in these fishes is of very prominent form, is 
pear-shaped ; its broad extremity l^ing situated under 
the large segment or half of the cornea. The Star- 
gazer is found in the rivers of Surinam. It produces 
its young alive, and is therefore an ovo- viviparous 
fish. Two other allied species are known to zoolo- 
gists. 

The name Sky-gazer or Star-gazer is also given to a 
different genus of Teleostean Fishes from the pre- 
ceding — ^namely, the genus Uranoacopvsy of which 
genus the U. acdber is a well-known form. This 
species inhabits the Mediterranean, and derives its 
scientific name from the position of the eyes, which 
are set on the uj)per aspect of the head, instead of at 
the sides, as is generally the case in fishes. This fish 
lives in deep waters, and is said to angle for smaller 
fishes by means of a slender filament or harhuLe 
attached to the mouth. The flesh is palatable, and 
is eaten on the Mediterranean coasts. 

STABLING {Stumua)f a genus of Insessorial 
Birds, belonging to the family Stumidse, of the Coni- 
rostral section of the order. This family is known 
by the compressed bill, the long and pointed wings, 
and the short tail. The tarsi are stout, and covered 
in front with broad scales. The toes are also elon- 
gated and strong, the hinder toe being largely de- 
veloped. llie nostrils are placed in membranous 
grooves. The sub-family StuminaB includes the 
Starling genus itself and the Pastors. The Starlings 
are known as a genus by the sharp straight bill, by 
the second quill of the wings being the longest, the 
first quill being rudimentary. The groove of the 
nostrils is conical and feathered. The Common 
Starling {Sturnua vuLgariSy Obnitiiologt, PI. III., 
fig. 9) is a well-known British bird, which is com- 
monly seen congregated together in large fiocks, par- 
ticularly in marshy districts. The general colour is 
a dark or blackish green, tinted with purple hues, 
and with metallic lustres. The shoulders are brown 
or buff, the wing- coverts being edged with pale 
brown, and the general plumage spotted with buff. 
The breast feathers are elongated and pointed; the 
beak is coloured yellow. In the second year of life 
the characteristic colours consist of the adult colours 
just described, these, however, being of generally 
lighter hue, whilst the genersd surface is marked 
with light-coloured spots. The first year's birds are 
coloured brown or brownish gray. The females are 
less brilliantly coloured than the males. The nest 
is loosely constructed, and is generally found in some 
ruined wall or castle, or in a hollow tree. The eg^ 
numbering five, are coloured of a very pale blue. The 
young are tended by both parents, and when full 
grown aid in swelling the numbers of the lar^ fiocka. 
The food consists of insects, and these bir^ haunt 
domestic a-niTnala apparently for the purpose of secur- 
ing the insects that prey upon them. They tims 



STAB-NOSED HOLB-STABYATION. 


293 


perch on the bebla ol cattle in search of the insect 
Iitfvn that burrow in the skin; and from sheep these 
birds may be seen to steal wool for the purpose of 
lining the nest Molluscs, ¥rorms, and rentable 
matters may also form part of the Starling’s dietary; 
and not unArequently these birds have been known to 
strip whole sl^bberies of their leaves. The Com- 
mon Starling occurs throughout Europe, in Africa 
from the north to the Cape of Good Hope, and in east- 
ern Asia and Japan. These birds apv>ear to migrate 
southwards in autumn, about the end of September, 
or sooner in some cases. They are viewed with great 
favour in many districts, and may be taught to 
speak, to mimic sounds with great distinctness, and 
to whistle tunes. An allied species is the Stnrnui 
unicoior, which seems to l?e peculiar to Sardinia. 
The Boee-coloured I’astor {P. roscus) of Asia and 
Africa, and which migrates to Europe, is another 
allied genus. The Ked-winged Starling (A</e/dius 
phaenineus) belongs to the nearly related sub-family 
Agelaina. The bill is flattened at the base; the 
wings have their second and third quills longest ; and 
the tail is long and rounded. This bird is American 
in its distribution, and commits much havoc in the 
fields of young Indian-com. The male is coloured 
glossy black, with the wing-coverts niddish-brown 
and scarlet. I’he female is coloured black, the 
feathers being edged with light brown. The chin is 
light brown with reddish hues; and two light stripes 
dotted with black extend over the eyes from the 
nostrils, and from the lower jaw across the head. 
The average length of the male is 9 and of the female 
7 inches. ’I’he nest is built amongst grass and reeds, 
and the eggs, numl>ering five, are a pale- blue colour. 
The male seeks to distract intruders from the nest 
by feigning lameness and by uttering shrill cries. 
S’rAK-NOSKI) MULE. See Molk, 

S’J'ARODOUB, a town in llussia, in the govern- 
ment of Czeniigov, and 97 miles north-east of 
Czemigov. It has manufactures of leather and 
copper- ware; a V)ell-foundry; and an act've trade 
with St Peterslmrg and Riga in hemp, hemp-oil. 
tallow, mats, com, brandy, honey, and wax. l*t»p. 
(18941, 25,517. 

STAR OF BETHLEHEM (Omithr^alum urn- 
bellatum; natural order Liliaceai). ’lids plant is 
sometimes called ehnm o clink, from the circuniHtunce 
of the flow'ers o{>eiiing at about that time in tbe 
morning. The root is a bulb ; the leaves are linear, 
and all radical ; the stern 6 or 8 inches high and ter- 
minated by a cfjrymb of six or eight white and star- 
like flowers: these last are very evanescent, and 
close four or five hours after expansion. The plant 
grows wild in Europe, and is much cultivated in 
gardens for ornament 

S'rAIl OF INDIA, an order of knighthood insti- 
tuted in 1861, and enlarge<l in 1806. It is usually 
conferred on distinguished Intlian subjects of the 
queen, or military, naval, or civil officer's who have 
rendered im|>ortant services to the Indian Empire. 
The complete designation of the order is ‘ The most 
exalte<l order of the Star of India.’ It consists, when 
it has its full complement of the. sovereign, a grand- 
master (G.M.S.I.b who is always the viceroy and 
governor-general of India for the time being, twenty- 
five knights grand commanders (G.O.S.I.), fifty 
knights commanders (K.C.S.I.), and a hundred com- 
panions (C.S.I.), l>esides extra and honorary knights 
grand commanders, and knights commanders. The 
insignia of the order are a collar, badge, and star. 
The collar consists of a double chain of gold, bearing 
the heraldic rose of England, two pabn branches 
cnjssed and tied with a ribbon, and a lotus-fiower 
repeated several times in succession, with an impe- 
rial crown at tbe lower part of the collar. All tbe 


! ornaments are of eoamened gold. The badge is 
suspended from the imperial orown In the collar, and 
oondsts of a five-pointed atar, with an oval medal- 
lion attached, having for the centre an onyx cameo 
profile bust of Queen Victoria, and for the border a 
strip of blue enamel, on which la written in gold 
letters the motto of the order, * Heaven’s light our 
guide.’ The investment badge is similar to that 
suspended from the collar, but has the star, the 
setting of the cameo, and the motto all of diamonds. 
It is worn pendent from a sky-blue ribbon writh a 
w^hite stripe near either edge. The star of the order 
is a five-()ointed star of diamonds set in an irradi- 
ated field of gold, surrounded by an azure belt 
bearing in diamonds the motto of the order, and 
having all round it wavy rays of gold. 

STAROSTS, in Boland, th(«e noblemen who wen 
reckoned among the dignitaries of the land (digni- 
tarii ttiTarum), and who received a castle or landed 
estate from the cntwn domains {mmsa regia). The 
stariNsty was granted only for the life of the occu- 
pant, on whose death, however, the king was obliged 
to grant it anew. Some of the starosts had civil and 
criminal jurisdiction over a certain district {ffrod)^ 
others (tentuarii) merely enjoyed the revenues of the 
starosty. 

S'rAUVATION, the name applied In physiology 
to the eirects produced by inanition or tlie want of 
proper food and nutriment The phenomena of 
starvation pre.sent subjects of great interest to the 
medical practituuier from their obvious bearing upon 
phenomena induced through the inability to take 
nourishment occasioned by some diseases. As studied 
by a French experimentalist, M, Chossat (Gaz. M^d. 
de Baris, Octolxir, 1813), the Bym))t()nis which in- 
tervene in starvation are at Jlr»t marked by a very 
rapid diniinution in the weight of the laxly; this 
tlecreose, however, Ixicoming of more gradual kind 
as the ;>eri(>d of death approtuthos. A striking uni- 
formity is fotind l)etweeii the time or ;)eriod at which 
death rc'sults from stars aiion and the loss of weight 
experienced. Thus (Jhossat found that in different 
warm-blooded animals death resulted when the body 
had lost aUmt 40 )>er cent., or two-fifths of its origin^ 
and uonual weight. Great variations undoubtedly 
existed in the (Jxtremes of Chossat’s oases; the cir- 
cumstances which seem most powerfully to have 
affected these results being the amount of fat con- 
tained in the l>ody prior Uj the commencement of the 
starvation {siricxl. 'J'he animals which had most 
fat stored up lost weight ({uickest, and at the fame 
time lived longest. A well-known case of starvation 
is recorded, in which a fat pig, through a landslip at 
Dover, was buried alive in its sty for 160 days. 
Being then dug out, the animal was found to weigh 
only 40 Hjs., its original weight l^eing 160 lbs. It 
ha(l thus lost 75 per cent, of its weight; and the 
fact of its prolonged existimce must be held to be 
due h> its being maintained through the absorption 
of its fat. Analogous instances to this are seen in 
tbe natural [phenomena of hybernation; where, as in 
the case of the Bears and other forms, the fat accum- 
ulated in summer is absorbed during their winter- 
sleep and torpor. Chossat found ^at in iiTiiTTiii.lf 
undergoing starvation the symptrtms observed during 
the first half or two-thirds of the period are those 
of calmness and quietness; the temy)erature (to be 
presently noted) then becoming elevated, restlessnees 
and agitation prevails; and when life is terminated 
by the rapid fall of the tem{>erature stupor super- 
venes. Ike extremities become cold and weak, and 
are finally unable to support tbe weight of the body; 
whilst the pupils of the eyes became dilated ; and 
occasionally at death convulsive twitchings may ba 
present, llie excrement or fcecal matters are 
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In onaatitj after thoae whioh are yoided aa tbe 
reanlt of we food last partaken of; and consist 
chiedv of greenish matters probably derived from 
the bmary secretions. At death the fsBoes become 
watery, and are found in addition to contain saline 
matters. The body loses weight at different rates 
in its different parts. They may be divided into 
those parts which lose more, and those which at 
death lose less than 40 per cent, of their original 
substance. Thus those which lose leai are the mus- 
cular coat of stomach (which loses 89*7 per cent.); the 
pharynx and cesophagus (84*2); skin (33*3); kidneys 
(31*9); lungs^ &c. (22*2); skeleton (16*7); eyes (10*0); 
and nervous system (1*9). The parts which lose 
more than 40 per cent, are the fats (93*3); hlood 
(75*0); (71*4); j)ancreas (64*1); liver (52*0); 

heart (44*8); intestines (42*4); and locomotive mus- 
cles (42*3). Thus it will be seen that the fatty 
matters are almost entirely removed by starvation; 
and the blood loses three-fourths of its original 
amount. It is probable that the total nutritive 
powers of the body during starvation go to nourish 
the nervous tissues, the loss of which is seen to be 
very small from the foregoing table; whilst, as will 
be duly considered, the true mode of death from 
starvation appears to be death from want of heat ; 
the body being preserved alive, notwithstanding the 
want of fresh nutiitive material, by the combustion 
or absorption of the fatty matters it contains, 
Chossat also found that proportionally to the more 
active nutrition and waste in young animals, such 
died sooner from starvation than older forms; and 
he also determined the equally important fact that 
if young animals especially are supplied with an 
insujicient amount of food, they succumb as they 
were actually starved; the process of starvation 
being of necessity more gradual in the latter in- 
stance. The mere variations in the temperature 
observed by Chossat, and already alluded to, formed 
more prominent points of note in his observations 
than the actual decrease of heat. It fluctuated 
or varied doily, in some cases, some 5° and 6° Fahr. 
instead of 1^ and 2° Fahr., as observed in the nor- 
mal and healthy state of the body. In the human 
subject the symptoms of starvation have been closely 
studied by physiologists, with the effect of deter- 
mining a stated order in their appearance and effects. 
The preliminary hunger appears to be accompanied 
In the first instance by severe pain in the stomach 
and epigastric region generally. The thirst becomes 
intense, and although undoubtedly in man the want 
of water induces death at a much earlier period than 
where drink is attainable by lower forms (for ex- 
ample birds), the want of water may in reality make 
comparatively little difference in the invasion of the 
fatal period. Sleeplessness appears to be early mani- 
fested ; the severe pain at first felt in the stomach 
gradually ceasing. A characteristic feeling of sink- 
ing and weakness is described as occurring in the 
epigastric region; the thirst still continuing to an 
agonizing degree. The face assumes meanwhile an 
anxious, pale, and cachectic expression; the eyes are 
wild and staring; and the whole countenance, to- 
gether with the entire body, participate in tlie rapid 
general emaciation which appears. The body latterly 
exhales a fmtid odour ; the breath and lung secre- 
tions become also strong smelling; and the skin is 
said to become covered wdth a brown secretion — these 
results, doubtless, arising from the decomposition and 
organic decay of the tissues. The gait totters; the 
mind becomes Impaired, delirium or convulsions may 
ensue, and death occurs, with or without the accom- 
paniment of diarrhcea. The •post-mortem examination 
In cases of starvation reveads a state of anmniifl. or 
bloodlessness in all parts of the body save in the brain. 


which AJ^pears to the last to receive a due snpplv ol 
blood. The fat is entirely awanting; and the vanons 
organs and tissues have undergone a marked diminu- 
tion in bulk. The coats of the small tntesttne are 
seen to be exceedingly thin, this appearance being 
almost characteristic of death by starvation. The 
gall-bladder generally contains much bile, and the 
body goes more rapidly to decay than after death 
from ordinary causes. 

The subject of starvation, as has already been 
remarked, relates itself in a very marked and impor- 
tant manner to the questions of abstinence in diet, 
and mediately through the latter point to that of 
abstinence from various or particulsff kinds of food. 
Thus a sudden and unfavourable change in the diet- 
ary of prisoners or paupers may induce, in virtue 
of the new food containing a low percentage of cer- 
tain nutritive matters, symptoms analogous to those 
of starvation. This fact was well exemplified in the 
case of the convicts at Millbank Prison in 1823, 
when out of 860 prisoners 437 were seized with symp- 
toms of diarrhcea, dysentery, diminution of flesh and 
strength, delirium and mania, &c., in consequence 
of their rations being unwarrantably and suddenly 
reduced below the average and necessary amount. At 
times the convicts were similarly seized from pro- 
longed insufficiency of diet; the surrounding con- 
ditions of air, light, and heat being as of old when 
health prevailed along with a proper dietary. Want 
of nutriment produces, as a noted effect, an inca- 
pacity for the digestion of whatever amount is sup- 
plied. This result is probably due to nervous 
causes; and primarily perhaps to the want of stimu- 
lation of the appetite through the insufficient secre- 
tion of the gastric juice. 

Several interesting cases are on record which assist 
us in forming an idea of the extent to which human 
life may be prolonged without food. Where the 
temperature of the body is maintained in tolerable 
efficiency, life may be prolonged for very long 
periods without food ; a state of syncope prevailing 
— as in several noted cases of so called apparerU 
death. Decrease of temperature, in short, is the chief 
condition on which the actual termination of life in 
cases of starvation depends. And conversely, it was 
found by Chossat that in the case of animals whose 
death seemed imminent from starvation, restoration 
took place primarily by the application of artificial 
beat. They thus manifested activity, and were able 
afterwards to partake of food. Whilst in other 
cases, in which food was taken and insufficient atten- 
tion paid to the temperature of the body, death re- 
sulted. From eight to ten days is stated as the usual 
period during which human life can be supported 
without food or drink. If water be given this period 
may be greatly exceeded, and where a moist condi- 
tion of the atmosphere exists life may for the some 
reason Do prolonged. A case is recorded in whioh 
some worl^en were dug out alive after fourteen 
days* confinement in a cold damp vault; and another 
is mentioned in which a miner was extricated alive 
after being shut up in a mine for twenty-three days, 
during the first ten of which he subsisted on a little 
dirty water. He died, however, three days after 
bis release. Life has been prolonged for sixty days 
in a person suffering from religious mania^ who 
abstained from food, and supported his existence by 
sucking an orang^e. In some remarkable cases of 
nervous hysteria and other diseased conditions no 
food may be taken, and yet the body may be per- 
fectly sustained. The system is disposed to or be- 
comes inured to the abstinence, just as under other 
conditions it exhibits a want of susceptibility to the 
ordinary effects of certain medicines, Ac. All other 
cases — such as those of * fasting girls *— -of reported 
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loUl abitiiifliiM from food (Myenl of which haye 
onded fatilly from Uie patient being allowed to be 
watched by nunee) are to be regarded with great 
ioepicion a e pro bably cases of common imposition. 

STASSFuBTHlTlL Staasfurth, near Magdeburg^ 
is lamed for its immense beds of salt and other alka- 
line minerals. Among these there is one which is 
peculiar to this locality, to which the name of Stass- 
furthite is given. This mineral consists of chloride 
and borate of magnesium, containing, on an average, 
11 per cent of magnesium chloride, 87*5 per cent, 
of magnesium borate, and T5 per cent, of water. 

STATEN ISLAND, an island belonging to South 
America, off the sonth-east coast of Tierra-del-Fuego, 
extending 88 miles E.N.S. to w.B.w. between Cape St 
John and Cape St Bartholomew, and separated from 
the mainland by the Strait of Le Maire. Its surface 
is extremely mountainous and rugged, some of the 
summits rising to the height of 3000 feet, and usu- 
ally retaining a covering of snow. It is densely 
covered with evergreens, beeches (the Antarctic 
beech) and other shrubs and plants, the vegetation of 
which is greatly promoted by the humidity of the 
climate. Few days pass without rain, and the low 
ground is in many places so swampy and boggy as 
to form a perfect quagmire. The temperature, 
though usually low, varies little throughout the year, 
and thunder and lightning are scarcely known. It 
contains several go^ harbours, but all more or less 
difficult of access, from the force with w’hich the 
tides set across their moutlis. The most eligible 
harbour for shelter is Port-Cook on the north-east 
coast. 

STATEN ISLAND, an island included in Greater 
New York, some 11 miles to the south-west of the 
city proper, or Manhattan lH)rough. It is sejmrated 
from Long Island by tlic Narrow.s, wliich form the 
entrance to New York harbour, and from New Jensey 
by Staten Island Sound, alK)ut mile broad. It con- 
stitutes the borough of liichinond, and is the most 
southern land belonging to New York. Its length 
is 14 miles, and its greatest l)rea(]tb 8 miles. It 
contains numerous villages, and many elegant country 
seats; and has constant coniinunication with New 
York by steam ferry-Vx>ats. I’op. (1890), 51,093. 
For further particulars see New Y<i&K. 

STATES or Estates, in politics sections of a 
community having common [lolitical privileges. In 
all European countries w^hich have not absolute 
rulers, there were, after the introduction of re})re- 
sentative government at first only tw(i states in this 
sense of the term, the nobility and clergy. Gradu- 
ally as the burgesses or inhabitants of tow xis acquired 
litical rights they formed a third estate, celebrated 
French history under the name of the tiert itat. 
In Great Britain the nobility and the higher clergy 
have become merged into one estate (although still 
nominally tw'o), and in other countries the peasantry 
have been added to the third estate. In Sweden, 
till recent times, the peasantry formed a fourth 
estate, having separate representation in the legis- 
lature. See Estates op the Kealm. 

STATES-GENERAL (French BtcUi Giniraux), j 
the name given in France till 1789 to the general 
assemblies of the deputies of the three orders of the 
nation, the clergy, nobility, and the third estate 
{Her$ itat). When peers were present it was not as 
forming a separate lx)dy but as the representatives of 
their order. The right of convoking the states be- 
longed to the king, to the regent, or the lieutenant- 
general of the kingdom. There was nothing fixed 
as to the number of electors or deputies, nor as to 
the conditions entitling one to vote or to be elected. 
Bveiy holder of a fief, even if a woman, was an 
alsot^ and often all those paying taxes weM called 


apon to vote. In certain looaUtlea the election waa 
direct, each voter civinff his snffnige alond ; in others 
electors were nommatea to choose the deputies. The 
peasants and burgesses everywhere were required to 
vote in this manner. Sometimes the three orders 
deliberated together, somedmeB separately; some- 
times they were divided according to the provinces 
or governments which they represented, and some- 
times into committees and bureaux, llie votes of 
the states were given according to the orders oom- 
posing them. Each deputy sent to the States-gene- 
ral carried with him what was called a cctAtcr, that 
is, a statement of grievances compiled by the baili- 
wick that returned him, and when the deputies 
were assembled each order prepared a general rahier* 
for itself out of the cahlers of the different deputies. 
The cahicrs of the different ortlers were presented to 
the king, who before dissolving the assembly pro- 
mised to redress the grievances complained of in 
them ; but this j)romi8e was a mere form. With 
regard to taxation, however, it was a principle that 
without the consent of the estates, and especially 
of the third estate, on which the whole buraen of 
taxation fell, no impost could be established. The 
States-general were first convoked in 1302 by Philip 
the Fair, w’ho wished to oV)tain their aid in his 
quarrel with Pope Boniface VIII. They were so 
called in contradistitiction to the states provincial 
(itata proAm inujr) which nssendded as early as the 
thirtetmth century in certain districts of France 
called itaya detata, and which administered local 
affairs and voted subsidies to the king. Even after 
the States-general had been created the kings of 
France oHen preferred to turn to these provincial 
assemblitis for siipjdies, and therefore did not summon 
the States-general at all, and in 1614 the larger 
assembly met for the last time before the revolution. 
In 1789 the three orders met once more under this 
name, but the tiera itat then assumed to itself the 
title of National Assembly, and that of States-general 
was never afterwards revived in France. 

Tlie name of Status-general (1 >utch, Dt atalm gen* 
eraa!) is also given to the legislative assemldy of the 
Kingdom of the Netherlands, in which there are also 
provincial states {pronru iale ataten) for local govern- 
ment. 

STATES OF THE CHURCH. See Chuboh, 
States op the. 

STATICS. See Mechanics. 

STATIONERY OFFICE, an office In London 
which contracts for the wholesale supply of writing 
materials to the government offices at home and 
abroad, and for the printing of reports and other 
matters laid Ijefore the House of Commons. It waa 
established in 1786 by the Lords of the Treasury, 
in whose hands all ajipointments to it lie. There is 
a branch office in Dublin. 

Sl'ATIONS, a name variously used In the Roman 
Catholic Church. In the early church it was applied 
to the Wednewlay and Friday fasts, which termi- 
nated at three in the afternoon. It is still applied 
to certain places of pecnilior sanctity, especially cer- 
tain churches in Rome, which members ox the Roman 
Catholic ('hurch are enjoined to visit on particular 
days; and the name of Stations of the Cross is g^ven 
to the halting-places in a devotional exercise that is 
practised in some localities in all Roman Catholic 
ooimtries. The exercise is in commemoration of 
Cbrut’s passion, and those engaged in it follow a 
particular route to some eminence surmounted by 
a calvary or small chapel, which forms Its goal 
Along this route, called the way of Calvary, there 
are various spots (eleven to fifteen in number), which 
are marked by pictures or bass-reliefs representing 
scenes in the passion, and at these spots the oele- 
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tHraatf ftop, and kneeling repeat certain prayen pre- 
aoribed for the purpose. Those who cannot read 
repeat the Lord's prayer and Hail Mary! 

STATISTICS. Statistics, in the sense of the 
word to which it owes its name (derived from the 
New Latin statUtay a statesman), is the investigation 
and exposition, by means of numerical data, of the 
actual condition of states and nations in regard to 
their internal organization and foreign relations; but 
the name is now very generally applied to tabular 
or other statements of numerical information, having 
no connection with politics. Even in the first nar- 
rower sense statistics is divided into many branches, 
according to the matter with which it deals. Thus 
there are statistics of territory, of population, soil 
and agriculture, industry and commerce; intellectual, 
moral, social, and religious statistics; statistics of 
administration, finance, and military and naval 
affairs. The collection of statistics may have the 
ol)ject merely of ascertaining numbers, as is often 
the case with statistics collected for purely adminis- 
trative purposes; or it may be undertaken with the 
view of learning what happens on an average of a 
great number of cases, as is the case of insurance 
statistics; or its object may lie to detect the causes 
of phenomena that ap}>ear in the consideration of a 
great number of individual cases — such phenomena, 
for exam|)le, as the decline of a certain trade, the 
prevalence of a certain disease, &c. In the first case 
the only chance of error is in the collection of the 
statistics; in the second case error may also arise 
from not obtaining statistics sufficiently comprehen- 
sive to give a real average and eliminate the effect 
of chance; and in the thii'd case error may be due 
not only to the neglect to make a sufficient number 
of observations to ^iscertaiu the exact nature of the 
phenomena to be investigated, but also to the over- 
looking of some of the circtimstances under which 
the statistics were collected. By such oversight 
precisely those circumstances may be left out of 
account which constitute the essential difference be- 
tween cases in which the phenomena in question do, 
and cases in which they do not occur. In all of 
these ways positive errors may be made in dealing 
with statistics; but what often renders statistics 
valueless, or greatly diminishes their value even 
when they le^ to no positive error, is want of the 
scientific insight necessary to enable one to put the 
proper questions, or the impossibility of obtaining 
the statistical information that it is most desirable 
to possess. 

After statistics have been collected, the next thing 
necessary is to arrange the material. The simplest 
and most usual method of arrangement is that of 
tabular statements; but this method is not always 
practicable, and must be replaced by or used along 
with that of written summaries. Sometimes other 
methods of recording statistics are applicable, which 
have the advantage of presenting the information in 
a clearer and more impressive manner. This is often 
done by the aid of diagrams consisting of parallel 
lines, showing the circumstances under which the 
statistics were collected, and curved lines showing 
the results; frequently also by variously coloured, 
tinted, or shaded maps. 

In all civilized countries the collection of statistics 
forms an important part of the administrative duties. 
In some of the larger states there is a special depart- 
ment of the government for the direction and super- 
vision of statistics. The first country to possess an 
Institution of this nature was Belgium, where it has 
existed since 1841. The labours of Quetelet have 
raised the reputation of the Belgian statistical bureau 
to a high pitch. In Great Britain there is as yet no 
such government department: but the board of trade 


is Intrusted with the collection and publication ol a 
variety of statistical information remting diiefly to 
Great Britain and her colonies, but in part to 
foreign countries; and it is open to any member ol 
Parlhunent to move for what returns he pleases, 
and such motions are usually acceded to. In con- 
nection with the statistics of this country William 
Farr has rendered similar services to those which 
have been rendered to Belgium by Quetelet The 
statistical reports of the French government depart- 
ments are specially valuable on account of their 
breadth of scope and clearness of arrangement. Since 
1862 there has existed at Berlin a statistical seminary 
I for the training of officials for collecting statistics, 

I and this example has been imitated elsewhere. 

The name statistics was first used by a Gorman 
' of the name of Achenwall in 1749, but even before 
; him authors had scientifically combined statistical 
j materials, as Francesco Sansovino in Italy (1566); 
d'Avity in France (1621); Lucas de Linda in Holland 
(1655); Conring, Bose, and Beckmann and Gastel in 
Germany; and Salmon in England (1724). Among 
I the most important of the English statistical works 
are Sir John Sinclair's Statistical Account of Scotland 
(twenty-one vols. 1791-99), G. R. Porter’s Progress 
of the Nation (1836; new editio^ 1851), M‘Culloch’8 
Statistical Account of the British Empire (1836; 
new edition, 1847), Maegregor’s Commercial Statis- 
tics (1847), Tooke’s History of Prices (six vols. 
1888-57); J. E. Thorold Rogers’s History of Agri- 
culture and Prices in England (six vols. 1866-88); 
and his Six Centuries of Work and Wages (1885); 
Mulhall’s Dictionary of Statistics (1900) ; and the 
Statesman’s Year-book, an excellent and well-known 
annual publication. In recent years the science 
of statistics has occupied largely the attention of 
the public throughout the United Kingdom, and a 
vast array of statistical matter is now published by 
the British government in blue-books, &c. The 
Statistical Society of London, instituted in 1834, 
has rendered great services in the diffusion of useful 
knowledge on subjects of social and political economy, 
by the labours and investigations of its members, 
and the publication of the results of these in the 
society’s Journal. The National Association for the 
Promotion of Social Science did much in this direc- 
tion. Much has likewise been effected by the British 
Association for the Advancement of Science. The 
most important of the foreign periodicals devoted to 
statistics are the Journal de la Societe de Statis- 
tique de Paris, and the Zeitschrift des Koniglichen 
Preussischen Statistischen Bureau. 

STATIUS, Publius Papinius, a Roman epic poet, 
bom at Naples in the reign of the Emperor Nero 
(about A.D. 61), and educated by his father, a rhe- 
torician. His principal productions are two epic 
poems — the Thebais, in twelve books, treating of the 
war of the seven princes against Thebes ; and the 
Achilleis, in two books, relating the achievements 
of Achilles, and incidents in his life preWous to the 
Trojan war. The latter is unfinished. The style of 
Statius is bombastic and affected, often exhibiting 
the art of the declaimer rather than that of the poet; 
but he attracted general admiration in his own time, 
and even some modem critics have considered him 
inferior only to YirgiL He was a favourite in the 
middle ages, and is frequently mentioned and cited 
as an autoority by Chaucer. He wrote some shorter 
poems, called Silvs, which have been distributed 
into five books, and some of these compositions are 
eminently beautiful. Statius is supposed to have 
been destitute of fortune, and to have had to struggle 
against poverty until he was relieved, as he appeal* 
to have been, by the patronage of the Emperor 
Domitiaii, whom he flattered with unworthy servuity. 
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He died about the hundredth year of the Christian 
era, ^ A modem edition of the complete works of 
Statius is that of Queck (Leipzig, two vols., 1864); 
and of the Silvas the best are those of Markland 



STATUE. See Sculpture. 

STATUTE, an act of the legislature of a state; 
a positive law. Statute is commonly applied to the 
acts of legislative bodies, consisting of representa- 
tives. Sometimes it is used to denote the whole 
body of acts passed in a single session of Parliament, 
and when two sessions have been held in the same 
year of a sovereign’s reign the acts of the different 
sessions are distinguished as belonging to statutes 
1 and 2 respectively. In monarchies not having 
representative bodies the acts of the sovereign are 
called ediettf decrees, ordinances, resri'ipts, and the 
same names are applied, even when there are repre- 
sentative bodies, to exercises of the royal prerogative 
independent of the legislature. Statutes are distin- 
guished from common law. The latter owes its force 
to the principles of justice, to long use, and the con- 
sent of a nation ; the former to a ]>o8itive command 
or declaration of the supreme power. A statute is 
either public or private. The former must be taken 
account of by the courts, although not specially 
pleaded by any party claiming a privilege under 
them; while the courts are not Ixjund to aj)ply the 
latter unless B|>ecially pleaded. By 13 and 14 Viet, 
cap. XXL a 7 it is enacted that all acts passed after 
the commencement of the next session following the 
one in which that act was itself passed are to be 
considered public acts unless the contrary is ex]>res8ly 
stated in the acts. Public acts are subdivided into 
^neral, local, and personal ac^ts ; private acts only 
into local and {>ersonal, all general acts being, in 
virtue of their nature, public. On another jmnciple 
of division statutes are distinguished as declaratory, 
penal, and remedial. 1'he first of these classes of 
statutes merely ex[»lain what the common law is 
when it has fallen into disiise, or l)ecome obscure as 
to its interpretation; the second class, namely, |>enal 
laws, impose punisluneiits for violations of the law; 
and the third class, remedial laws, pi-ovkle redress in 
cases where the law was defective, or abunes reejuired 
correction. According to the rule now in force, estab- 
lished by 33 Geo. III. cap, xiii., a statute takes effect 
at the time when it receives the n)yal tissent, unless 
some other date is fixed by the statute. In early 
times acts of I^arliament were sometimes cited by 
the place where they were passed (as the statutes 
of Merton, Winchester, &c.); sometimes, like Papal 
bulls, by their initial words (as the statute C^uia 
emptores, of the reign of Edward I.); and they are 
■till sometimes cited according to their subject (as 
the Test Act, the Act of Conformity, the Universi- 
■ities (Scotland) Act, kc.) But since the reign of 
Edward II. the usual practice has been to cit^ them 
according to the year of the sovereign’s reign in 
which the Parliament that passed them was held, 
and thus when the session of I*arliament is divided 
by the date of the sovereign’s accession, the acts of 
that session are cited by two years (2 and 3, 3 and 4, 
ftc.) The several acts of one scssi(m are distinguished 
as different chapters. The oldest statute now extant 
IB the Magna Charta, as confirmed in the 9th year of 
the reign of Henry III. The statutes Ijelouging to 
the reigns of Henry III., Edward L, and Edward II. 
are called vetera statvia (old statutes), and those 
subsequently passed nora stattUa (new statutes). 
Under the former deugnation are included various 
statutes ^of unknown date* {incerti temporis), so 
called because it is not known to which of the three 
teigns mentioned they belong. In the statute-book 


ere contained all the extant statutes from ths ninth 
year of Henry III. to Hie present time, but among 
these are not included the enactments of the wUa- 
menta of the Commonwealth, which are styled ordi- 
nances. Of late years several steps have been taken 
towards classifying and consolidating the statute 
law, and various acts directed towards this end 
have been passed. Several works have been com- 
piled for the purpose of presenting the statutes in a 
collected form. The first collective edition of the 
English acts of Parliament published by authority 
appeared in 1810-24, and covers the period down to the 
reign of Anne. In 1870-84 was published a revised 
edition of the statutes, a work extending to eighteen 
volumes and covering the ])eri(Hl from 1236 to 1878. 
A second revised edition of the statutes, extending to 
sixteen volumes, and bringing them down to the year 
1883, has since been issuetl, also an Index to Statutes 
in Force to 1901. Thus it is now comparatively 
easy to Icam wdiat statutes are repealed and what 
are in force. 

S’rA'JTTTE OF LIMITATIONS. See Lihtta- 

TIONH. 

STAUBBACH, Fall op, a waterfall in Switzer- 
land, in the canton of Berne, a little more than 
6 miles in a straight line scnith by oast of Interlaken, 
and about a mile from the village of Lauterbrunnen. 
It consists of a small stn'am of water, which falls 
without interni})ti()n from a henght of about 900 feet. 
Before it reaches the I>ottom the resistance of the air 
converts it into a fine spray like dust (whence its 
name, signifying ‘ Piist-stroam ’). When seen in 
fnmt it is described as resembling a magnificent 
transparent veil (umtinually agitated by the wind. 
In the morning the rays of the sun form innumerable 
rainlH>wH, which aj>pt?ar tr> move up and down over it. 

STAllNTGN, a town in the United States, capital 
of Augusta county, Virginia, in a fertile and well- 
cultivated district on Lewis Cre(?k, 97 miles W.N.W, 
of J Richmond. It is the seat of the western lunatic 
asylnin and of the Virginia iiiMtituthui for the deaf 
and dumb and blind. In the limestone formation of 
the region surrounding Staunton are many extensive 
caverns, the nmst remarkahle of which is Weyer’s 
Cave, 18 miles to the iiorth-oost. Pop. (1890), 0976. 

S'l’AUNTON, Howari), etdebrated as a Shak- 
spcriaii editor and eineudutor, and pre-eminent as 
a chess-player, was Iniru alK>ut 1810, and died in 
London on the 22d of Juno, 1874. He was educated 
at the University of Oxford, after leaving which he 
settled in London, and devoted himself to literary 
studies and pursuitH, and to chess, which was with 
him something more than a pastime. It was as a 
cheH8'{>layer that he first gained distinction, through 
his victr)ry in 1843 in a match with St. Amant, at 
that time the champion of Europe. In the years 
immedi.'itely following he achieved even greater chess 
triuirqdis, and it is to chess that his first important 
publications l>elong. *J'hese wore the Chess-player’s 
Handlamk (1847), the Chess-player’s Companion and 
Chess-player’s Text-lxK>k (1849); Chess Tournament 
(1862), containing the games played in the tourna- 
ment of 1851. The HandlK>okand the Chess Praxis, 
subsecjuently published (1860) as a supplement to 
the Hand-lKx>k, are by far the best compendiums of 
chess knowledge that hofl ap{)6ared in Great Britain 
down to their date. Before the appearance of this 
last chess work he had l>egun the publication of an 
important work in his favourite literary field, the 
drama of the Elizaljethan age, with which, as well 
as with all the antiquarian knowledge that is neoea- 
sary to throw light upon it, he was minutely familiar, 
This work was an edition of Shakspere, which 
appeared between 1867 and 1860, and widch was 
generally considered by the Sbaksperian seboUrs of 
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die dfty to farnlih the beet text that had till then 
been publiBhed. From the time of the publication 
of this edition of Shakspere’s works he was much 
occupied with the study of the text of Shaksper^ 
with the view of issui^ another edition of the same 
dramatist’s works, ^is intention was, however, 
never fulfOled; but some of the results of his studies 
were given to the world in a series of papers on 
Unsuspected Corruptions of Shaksf)ere*s Text, begun 
in the Athenaeum in October, 1872, and continued 
to the time of his death. These papers exhibit a 
degree of conjectural sagacity combined with sober- 
ness of jud^ent scarcely matched in Shaksperian 
criticism. But these were not the only labours he 
found time for. He contributed largely to periodi- 
cals, published in 1865 a work on the Great Schools 
of England, and for many years before and up to his 
death acted as the editor of the chess column in the 
Dlustrated London News. The Theory and Practice 
of Chess, by Staunton and Wormal 1, appeared in 1 876. 

STAVANGER, a seaport town in Norway, on an 
arm of the BukkeBord, 105 miles north-west from 
Christiansand. It is one of the oldest towns in 
Norway, and has a remarkable ancient cathedral, 
dedicated to St. Swithin, one of the finest Gothic 
monuments in the country. It has some manufac- 
tures of earthenware and cloth, and several distil- 
leries. It has a good harbour, and an active trade, 
chiefly in exporting herrings caught in the vicinity, 
as well as large quantities of lobsters and torsks, 
timber, and hides. Pop. (1900), 30,613. 

STAVOREN, a seaport town in Holland, in the 
province of Friesland, 29 miles south-west from 
Leeuwarden, at the entrance to the Zuyder-Zee, 
formerly fortified. It is the oldest and was once 
the most important town in Friesland — a pre- 
eminence due to the energy of its inhabitants in 
prosecuting maritime trade, and especially to the 
boldness with which they showed the other western 
nations the practicability of entering the Baltic by 
way of the Sound; to the privileges it thus obtained; 
and to its i) 08 ition at the entrance to the Zuyder- 
Zee, across which, as late as A.D. 1230, a boat might 
be poled to Enkhuizen. It was also one of the 
oldest Hanse towns. It has now sunk to the posi- 
tion of an insignificant village. Pop. 662. 

STAVROPOL, a government of Russia, in the 
general-government of the Caucasus, bounded on the 
north by the government of Astrakhan and the land 
of the Lon Cossacks, on the east by the Terek terri- 
tory, on the south by the Terek and Kuban terri- 
tories, and on the west by the Kuban territory. It 
consists mainly of arid steppes covered with salt 
lakes and marshes. The northern parts are periodi- 
cally inundated by the Kalaus and the Manych. 
A considerable trade is carried on in the government 
in salt, wool, and silk. The area since 1874, after 
the deduction of a portion that was in that year taken 
from it and added to the Terek territory, is 27,020 
square miles. Pop. (1897), 878,863. 

STAVROPOL, a Russian town (Caucasus), capital 
of the government of Stavropol, 807 miles south- 
west of Astrakhan, on the left bank of the Atcbla, 
an affluent of the Kalaus, in a fertile district. It 
consists of wide and well-formed streets; and has a 
fine bazaar, manufactures of soap and leather, and a 
considerable trade. Pop. (1897), 41,621. 

STAWELL, a town in Australia, Victoria, 176 
miles north-west of Melbourne, with which it is con- 
nected by rail. The public buildings include a town- 
hall, court-house, post and telegraph offices, several 
churches, mechanics’ institute, theatre, and other 
buildinn. It is the centre of the Pleasant Creek 
gold-field, and is best known on account of its rich 
quarts reef^ Pop. (1901), 6298. 


STAY, a large, strong rop^ extending from the 
upper end of ea(ffi mast towards the stem of the 
ship, as the shrouds are extended on each Bideu 
The object of both is to prevent the masts from 
springing when the ship is pitching deep. To itay 
is to tack or bring the ship’s head up to the wind 
for going about; hence to miss stays is to fail in 
the attempt to go about. In atayi or hove in staya 
is tbe situation of a vessel when she is staying or 
in tbe act of going about. 

STAYS. See Cobset. 

STEALING. See Larceny. 

STEAM, in a technical sense, the vapour of water, 
generated by the application of heat. Steam is gene- 
rated under a variety of aspects: it is seen to rise 
in great abundance from moist bodies when they are 
heated, forming white clouds, which diffuse them- 
selves and disappear in the surrounding atmospherei. 
Tbe air becomes loaded with invisible moisture in 
tbe condition of vapour intimately mixed with it. 
The visibility of the steam, in tbe first instance, arisee 
from its contact and mixture with the colder air, by 
which it is partially condensed into vesicular par- 
ticles. It is in this manner that clouds are formed. 
Simple steam is invisible, transparent, colourless. 
This is easily proved by the phenomena of the tea- 
kettle. If a tea-kettle boils violently, so that steam 
is formed and issues from the spout in great abun- 
dance, the steam is invisible at tbe orifice and for a 
little distance from it, and it is only after it has 
mingled to a greater or less degree with the air sur- 
rounding the current that it becomes visible — the 
visibility, in fact, being a consequence of the gradual 
conversion of the vapour into particles of condensed 
moisture, as already described. That tbe presence 
of air is the cause of the visibility is further proved 
by fitting to tbe spout of the kettle a glass tube, and 
causing the current of steam to pass through the 
tube. The vapour is perfectly invisible within the 
tube, and only becomes white and opaque, as before, 
after it emerges from tbe tube into the atmosphere. 

When heat is first applied to water, as in a glass 
vessel over a strong lamp, where the phenomena of 
ebullition may be closely observed, a rapid clRmla- 
tion of the fluid ensiies. Tbe water on the botte|||i 
being first heated and expanded, becomes lig^H 
than tbe rest, rises to tbe top, and is replaced b^ IK 
current of colder water descending, to receive m fl 
turn a further accession of heat. Globules of steil3 
are formed at tbe bottom, which rise and are codr 
densed by the colder water, until, when the whole of 
tbe water has been raised to the filing temperature, 
tbe globules freely ascend and escape from the sur- 
face of the water, forming volumes of steam rendered 
I more or less visible. In this process tbe whole of 
i the water may be boiled off or converted into steam. 
However rapidly the water may be boiled off, or 
however intense the heat that is applied, the tem- 

{ jerature of the water after having rdacbed to the 
Hiiling point, remains unaltered, so long as the 
vapour is free to escape into the open air. The 
permanence of the boiling point is one of the most 
remarkable of the phenomena of ebullition. This 
point is so well defined as in all civilized countries 
to furnish the standard for tbe comparison of temper- 
ature; it is the same on all thermometers, and is 
called tbe boiling point, which is numbered 212® on 
tbe Fahrenheit thermometer, 100° on the Centigrade, 
and 80” on the Reaumur thermometer. The tem- 
perature, besides being invariable, is also identical 
for tbe water and the steam which is generated 
from it. 

Here it is necessary to state that steam !■ 
highly elastic: that is to say, it possesses a power of 
resistsnoe to external pressure; and the steam whiob 
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li fonned at 212* Fahrenheit pooenes jnat that 
dame ci elastic force which is required to balance 
and resist the pressure of the atmosphere. This 
prmure vmes ^thin certain restricted limits, but 
it is suflBdent for the present to remark that the 
average pressure of the atmosphere at the level of 
the sea is equal to 14*7 lbs., or nearly 16 lbs. per 
square inch, and is measured by a barometrical 
oolumn of mercury 29'92 inches, or nearly 30 inches 
high.^ Incipient vapour, then, is in course of forma- 
tion in the water wliilst its temperature is being ele- 
va^ to the boiling point; and until it rises to 212" 
it is powerless to force its way into the air in a body. 
At 212** its elastic force is just equal to that of one 
atmosphere, or to 14'7 lbs. per square inch. Now, 
if by artificial means the pressure opposed to the 
discharge of steam from water be increased, water 
wffl no longer boil at 212® ; its temperature will bo 
raised to a higher degree, such that the force of the 
steam formed at this higher temperature will again 
just balance the resisting pressure. In fine, the 
higher the resisting pressure the higher to the same 
extent is the elastic force of the steam, and the 
higher the temperature at which it is formed. The 
rise of temperature that ensues on an increase of 
resistance to the escape of the steam is confirmed by 
a simple experiment. Take a strong glass flask, 
place water in it, and a thermometer in the water ; 
and let it be held over a lamp until the water boils, 
whilst the thermometer is observed to be rising till 
it reaches 21 2®, ^\•hen the steam will begin to esca^Kd 
rapidly from the neck of the flask. Let the flask 
now be corked tightly, and the heat continually 
applied ; it will be observed that the disengagement 
of steam is almost entirely prevented, and that the 
thermometer docs not now stand at 212**, but rises 
rapidly from that |K)int up to 220® and 230", showing 
that the free esca[>e of the steam into the open air 
is necessary to the permanence of the boiling (sunt. 
Let now the cork be suddenly pulled out of the 
neck of the flask ; the vapour will instantly rush out 
in a large volume, and the thermometer will sink to 
212®^ showing that the excess of heat has l)een 
earned off by the steam, whilst the ebullition will be 
r ^Olltiuued with the same rapidity as before the cork 
i^msi inserted. Whilst the flask was closed by the 
and the tem{>et'ature of the water was raised, 
L tendency of the inclosed fluid to burst the ves- 
was very considerable. 'I’he earliest record of 
I. any experiment on the teusioual force of a confined 
body of water exj)Osed to beat is that which was 
published in 1663 by the M annuls of Worcester, who 
says: — *I have taken a piece of a whole cannon, 
whereof the end was burst, and filled it [with water] 
three-quarters full, stopping and screwing up the 
broken end, as also the touch-hole, and making a con- 
stant fire tmder it ; nithin twenty-four hours it burst, 
and made a great crack.’ 

As at 212®, so at all other temperatures, the 
pressure of steam formed over water is always the 
same for the same temperature at which it is gene- 
rated; and, conversely, steam formed under any 
given pressure, is invariably of the same tempera- 
ture. This law of the formation of steam holds 
good for temperatures below 212® as well as for 
Uiose above 212®; although, for the lower tempera- 
tures, the pressures must be correspondingly lower 
thsji that of the air. If the surface of the hot water 
be protected fn>m the pressure of the air by being 
placed under a glass shade, and the air removed 
nom it by means of an air-pump the water may be 
made to ^il at all temperatures below 212®. 

Another element in the constitution of steam is 
its densi^, which is expressed by the weight of 
I coldc foot of the steam. The dc^ty is naturally 


increased as the pressure under which the steam is 
generated becomes more intense^ for the particles of 
steam are more closely pressed together. The density 
of steam produced at 212® has been found by care- 
ful measurement, by M. Regnault, a celebrated 
French physicist, to be equal to *088 lb. or g oz, per 
cubic foot, from which it follows that the v^ume of 
1 lb. of such steam is equal to 26*86 cubic feet, which 
is nearly 1 cubic yard. Like the pressure or elastic 
force of steam, the density is invariably the same for 
a given temperature; and the remarkable conclusion 
is arrived at, that, for a given pressure, the tem|>era- 
ture and the density are always the aame^ and that 
the same temperature, pressure, and density, are in- 
variably associated. 

Steam, when generated in the manner which has 
been assumed in tlie foregoing discussion, that is, in 
contact with water, is said to be saturate^ and to be 
at its maximum density for its temperature, since it 
cannot take up, or assimilate to itself, more water, 
without at the same time, a rise of temperature. 
Steam may, of course, exist separately from water, 
and when thus isolated it may be su^heated, or 
raised in temperature, when it aajuires the properties 
of a ^rfect gas. Or, it may be reduced in tempera- 
ture oy cooling, when a portion of it is condensed, 
and becomes water, leaving the remainder of a lower 
density, and a lower pressure, corresponding to 
the reduced temperature. When thus treated the 
steam coutinuus to be in the condition of saturation, 
just as if it hud Ijeen generated direct from water. 

The elastic force or pressure of steam is com- 
monly ox[>reH8ed in jK)unds |>er B(|uure inch of area, 
of which 14*7 11 >b., or, in round numl>ers, 16 lbs. on 
the B(}uare inch, are equal to one atmosphere of 
pressure, and t))u elastic force is occasionally expressed 
in ‘atmospheres’ of presnuro, of which one, two, or 
three atmospheres w'ould l)e e(]uivaleut, in round 
numbers, to 16 lbs., 30 lbs., and 46 lbs. per square 
inch. 

Hitherto the sensible beat of steam only has l>6en 
mentioned, measured by temperature. It was found 
that the higher the pressure of steam the higher also 
was its temperature; a fact which alone is sufficient 
to show tiiat the heat expended in generating steam 
increases with the |)ressure. There is, however, a 
much greater expenditure of heat in generating steam 
from water than that which is indicated by, or sen- 
sible to the themioniuter ; in evidence of which it is 
sufficient to remark that, whilst the heat of a glowing 
fire is continuously absorljod by the contents of a 
boiling tea-kettle, the t<un}>erature remains steadily 
at 212®. The inflowing heat must, therefore, be 
approp>riated and carri(;d off by the outflowing steam 
in a ‘ latent ’ state; that is to say, in a condition which 
is not manifest to the sense of feeling or to the ther- 
mometer. All fluid bodies, whether liepuid or gaseous, 
piiHsess latent heat in various f)r(>portions. Water 
holds a large rpuantity. Ice at 32®, the freezing point, 
if melted into water at 32®, absorbs in the process as 
much heat as would raise the temperature of an equal 
weight of ice-cold water thnmgh 140®. Similarly, 
when water at 212® is converted into saturated steam 
of the same tem{>erature, — under atmospheric pres- 
sure, of course, — it absorbs in the process of evapora- 
tion as much heat as would raise its temperature 
966®, were it not converted into steam. The total 
heat of steam is therefore measured by 966®, added 
to the heat required to raise its temperature from the 
melting point of ice, 82®, to the boiling point, 212®; 
that is, through 180®. The latent heat is, Indeed, 
more nearly 966®, on account of the slight variation 
in the spe<^c heat of water. Thus the total heat 
of steam of one atmosphere is equal to 969® plus 
180®, or 1146®. As the pressure and temperature 



800 


8TBAM-Sl!BAM-ENOIinB. 


M InoreMed, the latent heat Is diminiehed, hat the 
diminution of latent heat is less rapid than the rise 
of temperature; so that, upon the whole, the total 
heat of steam rises slowly with the temperature. 
Simple and obvious as the doctrine of latent heat 
may seem, it was a great discovery, the credit of 
which is due to Dr. Black, of Glasgow, who pro- 
pounded the doctrine in 1762. 

One pound of atmospheric saturated steam, it was 
said, has a volume equal to 26 ’36 cubic feet, which 
is 1642 times as great as the volume occupied by 
1 lb. of water, about 28 cubic inches. James Watt 
was, therefore, nearly right when he concluded from 
his experiments that 1 cubic inch of water would 
form 1 cubic foot of atmospheric steam. He would 
have been exactly right, if the volume of a pound of 
such steam was 28 cubic feet, as against the volume 
of a pound of water, namely, 28 cubic inches. The 
* relative volume,’ as it is called, of atmospheric 
■team, is then 1642; being the number of times that 
the volume of the water from which it is generated 
is enlarged by evaporation. It is in virtue of such 
enlargement that the active force of steam becomes 
available in the steam-engine. The volume of an 
equal weight of steam diminishes as the pressure 
increases, and the relative volume is diminished in 
the same proportion. 

The several properties of saturated steam, which 
have herein l>een announced, are exemplified in the 
annexed table; abstrac^ted from the larger tables 
calculated by Mr. D. K. Clark. 


hi 
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H 
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Heat 
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1 Cubic Ft. 
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40 
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60 
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60 
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70 
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80 
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6-36 
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1195-1 

861-8 

•4009 

2-49 

1 165 

200 

381*7 

1197-8 

846 0 

-4481 

2-26 

141 


From this table it is observable that the density 
of saturated steam increases rapidly, or, conversely, 
that its volume decreases rapidly, as the pressure is 
increased. For example, whilst steam of 15 lbs. 
pressure per square inch has a volume of about 26 
cubic feet, the volume of steam of 30 lbs. per square 
inch is r^uced to nearly a half, about 18^ cubic 
feet; of 60 lbs. steam, the volume is only 7 cubic feet, 
whilst of steam of three times this pressure the 
volume is but 2^ cubic feet. In the opposite direc- 
tion, steam of a pressure less than atmospheric is 
much greater in volume. Steam of 5 lbs. pressure 
has a volume of 72§ cubic feet, and steam of 1 lb. 
pressure has a volume of 830 } cubic feet for 1 lb. 
of the steam. 

We have hitherto considered the temperature and 
pressure of steam raised from pure water only, but 
srhen sea- water is employed we obtain very different 
results, according as it is more or less saturated with 
■alt. The average specific gravity of sea water is 
from 1*029 to 1*080, at which it boils at the tem- 
perature of 218°*2. As the salt is not evaporated 


with the steam, the water of oourse g^ually In- 
creases in saturation and density; Its filing p^i^ 
and consequently the temperature of the steam, 
continuing to rise in proportion. The following 
table gives the temperature of steam at the atmo- 
spheric pressure (or of the boiling point), for sea- 
water at different stages of saturation: — 


Proportion of Salt in 100 
rarta, by Weight 

Temp. 

Fabr. 

Proportion of Balt in 100. 

Temp. 

Fahr. 

Common water, 


212* 

Sea water, .... 

21-22 

220-2 

Sea water, 

8-08 

213-2 



24-26 

221.4 


6-06 

214-4 



27*28 

222-5 


9-09 

215-5 



80-80 

223-7 


12-12 

216-7 

,, .... 

38*34 

224-9 


16-16 

217-9 

Batnrated lo- 



t» 

18-18 

219-0 

lutiou, 

86-87 

226-0 


It is a singular fact that though low-pressure 
steam will scald most dreadfully, yet high-pressure 
steam will not. Dr. Thomson accounts for this as 
follows : — 

‘ When the steam of boiling water comes in con- 
tact with any part of the living body it occasions a 
most severe scald, but when steam of a higher tem- 
perature than boiling water, or high-pressure steam 
as it is called, issues into the atmosphere, the finger, 
or any part of the body may be j)asBed through it 
with impunity. It has not the property of scalding. 
And if a thermometer l)e platsed into it we find the 
temperature greatly below that of boiling water.' 
‘ When steam issues from the spout of a boiling tea- 
kettle it is at first invisible, and it is not till it has 
advanced some distance in the air that it begins to 
assume the ai>pearance of a visible cloud. But con- 
densed steam is visible the moment that it issues 
from the })ipe. The high-pressure steam, supposing 
the elasticity double, occui)ie8 only half the space of 
low-pressure steam. The mouient it comes into the 
atmosphere its volume is doubled, lliis occasions a 
prodigious increase in the capacity for heat, and at 
the same time mixes it with the cold atmo8j)heric 
air. These two circumstances sink its temperature so 
low that it is no longer capable of scalding.’ 

It has already been stated that when the tempe- 
rature of saturated steani is lowered, the pressure 
remaining the same, a portion of it is condensed. In 
general terms, it may l>e stated that when steam is 
brought into contac;t with bodies colder than itself, 
it is condensed, and returns to the condition of water. 
This process is known as condensation. 

It must l)e added that steam is expansible in virtue 
of its elasticity; and that it exi>aiid8, or enlarges in 
volume, in proportion as the resisting pressure by 
which it is confined, is reduced. In what ratio it 
expands, and what work is performed by expansion, 
are questions to be answered in the next article. 

STEAM-ENGINE. The steam-engine is a heat 
engine, that is, a machine in which heat is employed 
to do mechanical work, the heat being the result of 
the more or less perfect combustion of some kind of 
fuel, such as coal, wood, or petroleum. The heat 
thus produced is partly utilized in generating steam, 
w'hich is the working agent in steam-engines, the 
work being done by the pressure exerted by the steam 
upon a movable juston. 

The expansive force of steam was known probably 
from the earliest times, and more was doubtless 
known alwut it to the ancients than has l>een gene- 
rally admitted. Aristotle, Seneca, and other ancient 
writers accounted for earthquakes by the sudden 
conversion of water into steam, or ‘air’ as it was 
called, within the earth. This change, according to 
them, was effected by subterranean heat. Hero of 
Alexandria, in his work on Pneumatics, written more 
than 120 years before the Christian era, collected the 
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science snd inventions of the ancients, along with 
some of his own, into a sjstematic treatise. Many 
of the inventions are ingenious; one of them is thus 
descriljed, as a means of ajiplying the force of steam 
issuing from a boiler to support a weight: — ‘A 
boiler,’ he says, ‘perforated on the top, is placed on 
the fire. From the perforation there pn>ceeds a 
tube, on whose extremity is fixed a hollow hemi- 
sphere perforated in like manner. If then we place 
a light l>all in the hemispherical cup it will follow 
that the va}>our, rising up from tht^ lx»iler through 
the tul)e, will support the sphere, and it will ap^iear 
to dance.’ In the year 130 B.t’. Hero made an 
ingenious apparatus which was undoubtedly the 
first rotary steam-engine ever constructed. It con- 
sisted of a globular hollow vessel, having two jets 
projecting on opj>osite sides, the jets l>eiiig directed 
in opiK>site directions tangentially t(' the vessel, 
which was supported on twi> btiarings or trunnions 
at right angles to the plane of the jets. The steam 
was suppli^ thn)ugh otie of the trunnions from a 
boiler situated bel(»w, the rotary motion lieing ob- 
tained by the reaction causijd l»y the steam as it 
escajnd from the jets. This engine, which was in 
principle a reaction steam turbine, has Isicn improved 
in modem times. 

Passing over many centuries we come to Solomon 
de Caus, who was engineer and an^liitect to lioiiis 
XIII., king of France, Iniforc the year 1(512. In 
this year he entered the service; of the elect(»r-pala- 
tine, with whom he came to Kngland; and in 1(51 r> 
he published a work on the Rationale of Moving 
Forces, in which ht; a}»})re(;iateH tht; force <if steam, 
‘Isjciuise of the violence of tin.; vapour which causes 
the water to rise’; and he enuneiaUss in his fifth 
theorem that ‘water will mount, by the help of fire, 
higher than its level'. He imaiiy fills a cop|H.!r 
glolje with water, whicli he places ovt;r a fire ; the 
steam generabul within the gloU- forces the water 
U[>WHrds through a vertical pijK; w}ii<-h descends 
nearly to the Ixittom of tin; gloU; and rises to some 
height alK)ve it. The jet of water thus <lischarged 
rises to a considerable height. In 1()2U ^ii(»varmi 
Branca directed a j<;t of st<*ain fr<*m a boiler upon 
the vanes of a j»addle-fornh‘<l wheel; and he projMised 
to apply the j»ower so obtained to tin; working of 
pestles and niortjirs for pounding niaTerials for gun- 
jK)wdv;r, to raiding water by bucketn, and other 
applications. This appears to have U-eii the first 
pro{)osal to apj>ly the eOastic force of st«:ain to us(;fiil 
pur|>o.ses. With an important alteration in the f<»rm 
of the jet and in that of the vanes, tlie rnacliine 
would resemble the efficient sttjain turbine of l)e 
Laval, which already coinjaites in ec^moniy with the 
very l)est steam-engines of e<jual piwer. In lfi(>3 
the Manpiis of Wor<;ester publislujcl in his (Jentury 
of Inventions a description (»f his ‘admirable and 
most forcible way to drive up water by rneariH <»f 
fire, which hath no Ijounder if the ve.ssel 1 m- strong 
enough’ — ac<?ording to which we an* to suj»|»ost; a 
long upright pijx- furnished at th(; top with a valve 
opening upw'ards and crmmiunit ating witli a vesw.*! 
containing water. When steam is thrown upon the 
surface of the water it will force the water u]> to a 
height greater in proiK)rtion as th<; f»>rce of the 
steam exceeds the pressure of the atmoH]»here, the 
valve at the top of the pijK; preventing tlie water 
from returning when the steam was cut off. ‘One 
vessel rarefied by fire dri veth up forty of cold water.’ 
In his writings and prayers the marquis thanked 
Gfxl for showing him ‘so great a secret of nature, 
beneficial to all mankind’, yet he studiously with- 
held from mankind the construction of hi.s ‘semi- 
omnipotent power’ ; and he designed to have his 
machme buried with him, like a child wishing to 


sleep with its toy. He appears to have judged very 
favourably of the credulity of his readers, as, for 
instance, when be expected them to believe that he 
had ‘invented and perfected’ a perpetual motion. 
The marquis, nevertheless, made his mark. About 
thirty years after his death, in 1667, Captain 
Thomas Savery (1699) described a condensing 
steam-engine (fig. 1) introduced by him for drain- 
ing mines. He" placed his engine at a height of 



Fig. 1,— Savery ’« Pumping Engine. 


lH>twocn 20 and 30 f(‘ct aUivt* the level of the water. 
A Inrgt; closed \'i‘.s.scl a w/is filltd witli steam from 
a Ixiilcr n ; this steam was rt'convcrted, by cooling 
the outsuif of tlic vt;sscl, into water, leaving the 
largt; .sjmicc it had formerly occupied viumous; into 
this vacuum water wius rais(;(l, as into the viuaium 
of a coininon sucking-punq;, by tlu; pressure of tho 
atinoHpliore. Aftta* tins was »uu*oinj>lislied the W'atcr 
was farther raised by the ehistic force of the steam 
adinitt<;<l to and pres.sing (lirt*ctly upon the surface 
of the water ej>lleete(l into the* vessel. In this 
description one reads the e<*.ho of prtJvious inven- 
tions. ’riui cajaain, howtrvr;r, improved upon all 
others by (;oml)ining the princi])hi of a vacuum by 
condensation with that of the elevation of water 
[»y high pressure. 

‘ My engine’, he says, 

‘ raises a full bore of 
water 60 or 70 feet 
high, and if strong 
enough I would rnis<) 
you water f)00 or 
1000 feet high.’ A 
great improvement 
on this apt>arutus has 
lx;en marJe by Mr. O. 
H. Hall, who in 1872 
invcntiid the ‘pul- 
wmieter’ (fig. 2). It 
consists of an iron cas- 
ing, with two cham- 
Ijers A A side by side, 
and meeting at a neck 
containing a ball- 
valve 1 , which admits 
steam alternately to 
either chamber, o (i 
are the suction, and FP 
the deli very valves; K 
is the steam -pi j>e from the boiler, o the suction and D 
the discharge pij^e; B is an air-vessel communicating 
with the dfcliveiy ojjenings. Let it be assumed that 
steam is entering the rigbt-liand chamber, and 
forcing out the water through the delivery-valve 
into the discharge-pipe D, at the same time water ia 



Fig. ‘2. 
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wuiog into the other ohauber a foom the enotion- 
pipe 0. Ab soon as aU the water in the right-hand 
eoamber haa been forced through the detiveiy-valve^ 
the ball-valve i is drawn over to the ri^t-hand 
aide, and there ia a n^id oondenaation of we ateam 
in thia ohambcnr. A partial vaonnm ia thna obtained, 
and the water riaea, while at the aame time ateam ia 
entering the left-hwd chamber. The action ia thna 
reveraed and the ojMration goea on automatically, 
one veasel filling wmlat the other ia emnlying. The 
conaumption of ateam, compared with the work 
done, ia very great, but the apparatua is exceedingly 
simple, portable, and not liaue to become choked 
with di^ Ac. It ia much used in emer^oiea for 
draining water from fiooded mines, Ac. Denis 
Papin m 1690 proposed a scheme for producing a 
vacuum under a piston by steam. He nad a cyun- 
der containing a piston, below which he placid a 
fire 80 aa to generate ateam from a little water in 
the bottom of the cylinder. This steam raised the 
piston, which was secured in its elevated position by 
a catch ; then the fire was removed, the steam con- 
densed, and the piston released and forced down bv 
the pressure of the atmosphere. This plan, though 
crude, contained the earliest suggestion of a vacuum 
under a piston by the agency of steam. 

In the years 1705-1710 Thomas Newcomen and 
John Oawley, both of Dartmouth, constructed the 
well-known atmospheric steam-engine (fig. 8), from 



Fig. 8.— Kewoomen’s Atmospheric Engine. 


which the growth of the modem steam-engine can 
be oontinuoualy and clearly traced. Newcomen and 
Oawley combined the good points of Savery and 
Papin — a separate boiler and fumac^ and a sepa- 
rate cylinder and piston — with a distinct water- 
pump connected with the piston through the 
medium of an oscillating beam. It is scarcely pos- 
sible to over-estimate the importance of the New- 
comen engine, and the rapidity with which it was 
adopted aa the most poweif ul and eoonomioal means 
then known for draming mines is ^own from the 
fact recorded by Smeaton, that in 1767 there were 
57 of these engines at work in the neighbourhood 
of Newcastle mone, with steam cylinders up to 75 
inches in diameter. The working <ylinder o was 
placed iomediately over the boiler B, and was con- 
nected with it by a pipe provided with a stop-cock 
or valve v, by means of which the admismon of 
steam to the cylinder was under control. The 
piston p was connected by a chain to one end of 
a working-beam a; the pump-roda in connection 
with the pump were attached in a similar manner 


to the oilier end of the beam. The pseton Isalted 
cooeiderably, and wia thmfore kept covered witih 
water— a method of pacing which, whole it pre- 
vented the entry of air into the cylinder, neoeeei- 
tated the cylinder being vertical, and tide in its 
turn entailed the use of the beam in order to adapt 
the engine for pumping. The wei^t cf the pump- 
rods, Ac., waa sufficient to lift the piston to the top 
of the cylinder ; steam was then admitted, so aa to 
fill it and expel the air through a relief or snifting 
valve x. The steam was then mut off and the reli^ 
valve dosed, and the injection-cock f opened, whi<h 
allowed a spray of cold water from the tank T to 
enter the cylinder and condense the steam. A par- 
tial vacuum was produced, the pressure of the atmo- 
sphere forced the piston down and drew up the 
pump-rods, thus making a working stroke of the 
pump. The condensed steam and injection water 
was drained off from the bottom of the cylinder by 
a pipe ^ leading to a feed-water tank W ; the water 
from this tank was used to fill the boiler. 

With respect to the discovery of the above - 
described method of effecting a rapid condensation 
of the steam in the cylinder, also a lystem of self- 
acting valves which were opened and closed by the 
reciprocations of the beam, without the usual agency 
of an attendant, Dr. Desaguliers gives the following 
concise account: — *They were surprised to see the 
engine go several strokes and very quick together, 
when after a search they found a bole in the piston 
which let the cold water in to condense the steam in 
the inside of the cylinder, whereas before they had 
always done it on the outside. They used before to 
work with a buoy in the cylinder inclosed in a pipe, 
which buoy rose when the steam waa strong and 
opened the injection-pipe and made a stroke, whereby 
they were capable of caving only six, eight, or ten 
strokes in a minute, till a boy named Humphrey 
Potter, who attended the engine, added what he 
called a scoggan, by which the beam of the engine 
always open^ and shut its own valves, and then it 
would go (entirely without the attoadance of a man) 
fifteen or sixteen strokes in a minute. But this 
being perplexed with catches and strings, Mr. Henry 
Beidton, in an engine be had built at Newcastle- 
on-Tyne in 1718, took them all away, the beam 
itself supplying all much better.’ For more than 
half a century the steam-engine, thus improved, 
remained in general use, without any material change. 
It was rightly named the atmospheric engine, as tne 
I actual moving power was the pressure of the atmo- 
sphere, whilst the steam was only instrumental in 
the pr^uction of a vacuum under the piston. 

The engine of Newcomen was improved and en- 
larged by Smeaton ; but even in Smeaton’s hands 
the steam-engine was so imperfect that large quan- 
tities of fuel and steam were wasted in doing what 
was useless, namely, heating the cylinder, which was 
cooled and heated alternately for each stroke— 1^ 
the cold water injected into it, and by the steam 
again admitted into it. The loss thus incurred 
amounted to more than one-half of the steam. 

Under these conditions James Watt found the 
atmospheric engine, and he made the greatest im- 
provements ever yet made on the steam-engine. At 
the time ^ attention was drawn to the subject he 
was a mathematical-instrument maker in Glaagow. 
He began his researches on the nature of steam as 
early as 1768, but his plans for improving the steam- 
engme seem not to have been matured until about 
1^8, and in the year foUewing he obtained his first 
patent for * methods of lessening oonsumption 
of steam, and oonseqnently of fuel, in fire-engum*. 
The great improvement held forth in the yw i fi - 
cation oonsiats in oondensing the steam, not m the 
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•tau&«c 7 liiid«r» Int in a aquimta rmuA mSM n oon- 
denser, wilii iHudi h wss made to eomnnmioito nt 
toe ri^t tone by toe opening of n Tnlva tods 
meani toe stesm-cylmder wsa not cooled down by 
toe injection of odd water at eveiy condensation, as 
in toe engine of Newcomen, and aU the steam which 
was expended in heating the cylinder in Newcomen's 
engine was thus saved. He tio specified hie method 
of extnotoiff the air and water ^m the condenser 
hy means of pumps, and likewise the emplojrment 
ol high-pressure, or what be terms * expansive*, 
steam to work toe engine, either with or without 


ooodeMatioiL Hi the asms iqp it d f h i titffn he 
indndea toe rotatoij engine to be applied to toe 
taming of milla. Instead of lendefing the piston 
air^tiMt hy water on its upper soffaceTjie pro p oses 
to efmot this by means of iSl, wax, taUow, fto. In 
1781 one Steed obtained a patent for crank 
motion, in order to convert toe osoillatoi^r motion 
of the beam into a continnous lotatoiy mo&oni but 
there is strong proof that the invention was ^en 
from Watt, as a pattern of the orank was lying in 
the yard of Boulton ft Watt's foundry at Soho^ lor 
some time previous to the date of Steed's patent 



Pig. 4.— WsU’i Engine 


Watt wss thus driven to the invention of that 
beautiful motion, the sun -and -planet wheel, as a 
substitute for the crank, for which he obtained a 
patent the same year. Mr. Jonathan Homblower 
took ont a patent in 1781 for an ingenious method 
of employing steam so as to act expansively. He 
employed two cylinders, first allowing the steam to 
act nimormly in one, and then to act expansion 
in the other; but as he could not employ a separate 
oondenser he could not bring his engine into use. 
This was compensated for Watt, wno in the year 
following, that is, in 1782, took ont letters patent 
for his expansive engine. He employed only one 
cylinder, and effected the action fr<m expansion, 
sdmittiiig high-pressure steam at the begging of 
the stroke^ bat cutting it off when the piston had 
moved a certain space, after which the steam ex- 
panded to the md ot the stroke. It is but jnstioe to 
add toat Watt had empl^ed the expansive engine 
both at fikfiio and ShadweU between the yea» 1776 
aiidl77& la 1784 he patented toe paraUel motom, 


the object of which was to maintain the piston-rod in 
an upright position throughout the stroke. Previously 
the piston was attached to a chain, which lapped upon 
a wooden arch on the end of the beam; but this nss 
been entirely superseded the parallri motion. 

The active mind of the ingenious inventor did not 
stop here. He had always regretted that one-hslf 
of the motion of the piston — in making the np-stroke 
— was unaccompanied by any work, as it was not 
difficult to see toat a considerable addition of power 
could be derived from the engine if the preasure oi 
the atmosphere were taken off the ^ of toe piston 
when it was in the act of rising. This he effected 
by closing the top of the cylinder, so as to exdode the 
atmosphere, sod opening a oommnnioation between 
it and the oondenser. Having got so far be ad- 
mitted steam on the top of the piston to puss it 
down, as well se below to press it up; and thus he 
matared the doMe^aeUng engine, so called beosnie 
steam was employed to produce both toe iq»-etVQke 
and the down-etroke. 
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An of Watt's double -aoting engine is 

masteated m fig. 4. The puton is here shown 
Tmrfring a down-stroke. The steam from the boiler 
nasses diiect to the vslve-cheet, whidii is simply a 
long box attached to the cylinder f. The valve- 
oheet contains a valve v (technically called a D- 
valve), which consists of a hollow pipe, usually semi- 
circular in cross-section, and attached to a rod as 
shown. The valve v is operated an eccentric e, 
on the main shaft, and in the given position is allow- 
ing the steam to enter the upper pi^ of the cylinder, 
while the steam below the piston is passing into the 
condenser H, where it is being condensed b^ a jet of 
cold water. The condensed steam and mjection- 
water, together with any air carried over by the 
water, is withdrawn from the condenser by means 
of an air-pump p and delivered into a cistern s' 
called the hot-weU. The feed-pump w draws water 
from s' and forces it into the ooiler. The piston- 


rod and aar-pon^ rod am nmda tp mom in pnmQel 
paths by means of the lank-work abod, which is 
known as Watt's parallel motion. Themedoftiio 
engine is regi^ted by the governor s, whim is driven 
from the main shaft by a belt and bevel gearing. 
The injection water is delivered into a s by a 
pump n. 

In the hands of Watt the steam:engine assumed 
a shape and embodied principles whicnlater engi- 
neers have not altered, but only added to and im- 
proved. 

Tht Ordinary Dvreet-wting Steam-Engine * — ^The 
term direet-aeting is applied to all engines in which 
the piston-rod is directly attached to the connecting- 
rod. Most engines in general use at the present 



Fig. 6 —Direct-acting Steam-Engine. 


day are of this type. Fig. 5 shows a plan, partly 
in section, of a direct-acting engine. It must be 
assumed that there is a boiler which generates high- 
pressure steam as fast as it is needed, and that the 
steam is brought through a proper supply-pipe to 
the steam-chest a of the engine. The passage of 
the steam into and out of the cylinder F is regulated 
by a slide-valve v, which is given a reciprocating 
motion by on eccentric E keyed to the engine shaft 
M. Connection is made between the piston f and 
the crank o by means of a piston-rod B, cross-head 
T, and connecting-rod H. The steam enters and 
leaves the cylinder through the steam-ports k, and 
is discharged into the atoiosphere or into a con- 
denser through the exhaust-port l. Each stroke of 
the piston is produced b^ the pressure of the steam 
exei^ on one face, while the exhaust takes place 
from the opposite side; both pressure and exhaust 
must change sides for a new stroke in order that 
successive strokes may be produced in opposite di- 
rections. Oonsequentiy at one end of the cylinder 
communication must be open to steam and closed to 
exhaust, and at the other end the communication 
must be open to exhaust and closed to steam. The 
slide-valve has a flat face which works in steam- < 
tight sliding contact with the cylinder face ; in the I 
centre is a cavity d which permits either steam-port | 
to communicate with the exhaust-port. It is usual | 
for economical reasons to cut off the supply of steam 
to the cylinder before the end of each worl^g stroke 
is reached, the remainder of the stroke being effected 
by the expansive energy of the steam. It is also 
necessary to retain some of the exhaust steam in the 
cylinder to act as an elastic resistance or cushion to 
arrest the movement of the piston, Ac., at the end 
of ^h stroke, and thus prevent jar and ^ock to the 
various mechanical connections ; both of the above 
results are obtained hf putting lap on the valve. 

Zap, autiide ^ or tnaide I (fig. 6), is the amount 
by which the valve overlaps the outer and inner 
edges xespec^vely of the steam-port when the valve 
is in its mid-position. At the commencement of j 


each stroke the port is slightly open to steam (see 
fig. 6). This opening is oaSed the lead. 



Fig. 6.-SUde- Valve. 


Eeeentric . — The slide-valve is commonly worked 
^ an eccentric (fig. 7) rotating with the crank-shaft. 
The eccentric is a minified crank, and consists of a 
sheave or pulley f, provided with a strap M and 
rod B, to which the valve spindle is connected. 



0 is the centre of the shaft and e the centre of the 
eccentric ; o E is the throw or radius of the ecoentrio. 
The travel T of the valve is equal to twice the throw 
of the eccentric. The eccentric is set with its radius 
in a certain definite position with reference to the 
crank of the engine, thus:— the angle $ is tmrmed 
ths angular advance of the eeoentrie^ and is the 
number of d^preee by which the angle between the 
eccentric rad^ OB and the crank centre line OA 
exceeds a right angle, 

AeUoncfa Slide- Valve , — ^There are four principal 
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The relAtire positions of slide-valve, piston, crank, 
and eccentric are easily understood by referring to 
fig. 8, in which v is slide-valve, p piston, o a crank, 
and 01 eccentric. The arrows indicate the direc- 
tion in which each part is travelling. Owing to 
the obliquity of the connecting-rod to the line of 
stroke the piston is more advanced in the out-stroke 
and less advanced in the in-stroke than it should be 
to correspond exactly with the crank’s position, so 
that tbe cut-of^ release, &c., do not occur at the 
same points on ^e out and in strokes. 

With a single slide-valve, as shown in all the pre- 
ceding figures, it is not usual to cut off the steam 
earlier tl^ al^ut half-stroke, because the arc tra- 
velled throug^i by the crank during expansion is 
exactly equiu to we arc during which compression 
occurs; for good working the latter should be inde- 
pendent of the former. When an earlier cut-off is 
desired it is neoessaiy to use some other method of 
distributing the steam, or to supplement the ordi- 
nary slide-valve with another valve which is worked 
independently a separate eccentric; this second 
valve is csdled an es^ruion valve. The moat com- 
mon tvpe of expansion valve is that known as 
Meyer^s (fig. 9). It consists of two plates b k, 
sliding at the bimk of the main valve m. The main 
valve controls the adcusrion, rdeate^ and wmiprewwm 
of the steam. The point at which cut-off takes place 
is determined by the distance apart of the i^tes xb; 
the fM^er the earlier the cut-off. The above 
plates are provided with suitable nuts worldly on 
right- and left-handed screws cut on the valve-spindle 
A. Means are ^erally provided by which the dis- 
tance apart of uie plates can be adjusted while the 
engine is running, and thus the power developed 
by the engine may be made to correspond to the 
work done. 

Th/t travA of a dide-valve is equal to the distance 
moved throng by the valve in one stroke of the 
piston. 

Tiavetsx Twice (ontside lap -f greatest opening 
of port to steam). 

IkmUi-pofied Slide- raftie.-^lliis fype of valve 
(flg.lO)» used lor large flinders in oroer to kssen 
T0I1.ZIZL 



Vslve St End of Its TrsvsL Belesse. 



Cut-off. Compression Begina 

Fig. 8.— Belative Position of Blide-Vslve, Piston, Crank, 
and Eooentrio. 


the necessary travel without reducing the area of 
steam-port opening. There are two openings BB 



Fig 0.— tfeyer’s Variable Expansion Oesr. 

to each steam-port, instead of one only, as in the 
case of the ordinary slide-valve. The steam is ad- 



Fig. 10.-Doab1e-ported Slide-Valve witti Belief Bing, 
mitted to the ontside opemngs in the nsnsl wsy^ 
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0V9r the outer edges of the valve, but the two iimer 
openings get their steam from the passages aa, oast 
in the My of the valve. The advantage of this 
arrangement is that for a given movement of the 
valve twice the area of steam-port is uncovered as 
with an ordinary single-ported valve, consequently 
for a given area of port-opening the travel may hd 
greatly reduced. 

PiiUm-Vahm, — When high steam - pressures are 
used, the force presnng the slide-valve against the 
surface upon wmoh it ^ides may be very great, and 
oons^uently the power absorbed in overcoming 
friction is considerable. To overcome this defect 
many methods have been devised, such as piston- 
valves, and relief- 
rings at the back of 
the slide-valve, &c. 

The pition-vcdve (fig. 

11) consists of two 
pistons A A, con- 
nected together, one 
to each port, the 
width of each piston 
being the same as the 
width of face in an 
ordinary slide-valve. 

The viJve works up 
and down in two 
cylindrical spaces in 
which are cast the 
openings to the 
steam-ports ss; e is 
the exhaust-port and 
F the steam supply- 
pipe. The piston- 
valve may be de- 
scribed as a slide- 
valve in which the 
valve face is curved 
to form a complete 
cylinder. The pis- 
ton-valve is generally made hollow, as shown, to 
allow the steam to pass from one end of the steam- 
ohest to the other. The pistons are provided with 
ordinary spring-ring packings to keep them steam- 
tight. As far as the steam -pressure is concerned 
this type of valve is entirely balanced, since the area 
expoi^ to pressure is the same top and bottom, and 
the only friction is that arising from the necessary 
ti^tness of the packing-rings. 

Relief- Ring, — ^This is a ring N (fig. 10), fitted be- 
tween the steam-chest cover and the back of the 
slide-valve, and serving to exclude the steam from 
the greater part of the back of the latter. The ring 
fits steam-tight into a recess in riie steam-chest 
cover, and works steam-tight against the back of the 
valve. The force required to move the valve is thus 
considerably reduoea. 

CofUn Valve Ota/r , — In large modem stationary 
engines the most usual plan is to regulate the ad- 
mission of steam by some form of ia/ppet-motion and 
which enables the steam to be out off very 
sh^ly. Of the various kinds of trip-gear the Cor- 
liss and its modifications is the most common. In 
the OorlisB system there are four ports in the cylinder 
and four valves. The two upper ports are intended 
solely for the admission of &e steam, and the two 
lower ones for the exhaust The valves are formed 
of portions of cylinders which oscillate on a cylin- 
drical face. A transverse section of a Gorbss valve 
is shown in fig. 12. The valve T can oscillate about 
A as centre; ■ is the steam-port The exhaust- 
vidves are opened and closed by links connected 
with an osculating piece, termed a * wrist-plate*, 
wiiadi taksB its moam frma an eocentric on the 


oank-shift Tbs itesm valves mm apm&A by m 
similar wrist-plate operated by aaoriiar eocentris^ 
but they are dosed by springu^ back when rdeajMd 
by a tnp or trigger action. The moment at which 



Fig. 12.— Corliss Valve. 


the trip occurs is determined by the governor, whose 
function in this type of gear is not to close the valve, 
but to determine when it shall be closed; hence the 
rate of expansion is controlled automatically. The 
steam-valves are opened with equal rapidity whether 
I the cut-off is going to be early or late. They remain 
I open during the admission, and when the tnp-action 
I comes into play they dose suddenly. The steam- 
valves are connected by suitable link-work to dash- 
pots, whose function is to return the valves quickly 
and noiselessly when the governor releases the trip- 
catch. As the piston in the dash-pot is moved out- 
wards by the valve gear during the steam admission, 
a vacuum is form^ behind the piston, which is 
pressed back by atmospheric pressure. The cpeed 
of dosing can be accderated or retarded by legat- 
ing the amount of opening of an air- valve atteched 
to each dash-pot. 

A trip-gear is not suitable for high-^peed engines, 
about 120 revolutions per minute being probably the 
limit of speed, but without the trip-gear the Gorlins 
system may be used for higher rotational speeds. 

Owing to the fact that separate ports are used for 
steam and exhaust, there is much less loss of steam, 
due to condensation in the steam passages of die 
cylinder, in this t 3 rpe of gear than with the ordinary 
slide-valve gear. In fig. 4, Plate I, a type of Oor- 
lisB gear is shown as applied to an engine of large 
power, made by Messrs. Hicks, Hargreaves, k G^ 
Bolton. 

The Oavemor. — The governor was invented by 
Watt for the purpose of regulating the admission of 
steam into the cylinder in such a manner as to g^ 
vem or regulate the sp^ of the engine, oauipg it 
to move at a rate which is uniform or nearly uniform, 
whilst the resistance to be overcome may vary. If, 
during the working of an engine, the load wm 
wholly or partially removed, or mcreaaed, while ike 
supply of steam to the cylinder remained undi- 
minished, die engine would quidkly attain a speed 
oonsiderably in excess, or mnch less than the nonn^ 
rate at which the engine was intended to ra. It ie, 
however, of the first importance that nniformite 
speed under aU variations of load or work ahoald be 
maintainecL 

The centrifugal governor of Watt (fig. 18) oonaiali 
of two heavy metal balla A A, attached to two wtme, 
which are hinged to a pin F, common to both, m the 
axis of a vertical npincUe. Two other rods IH, Ilfs' 
are jointed to the first ones so as to form widi dann 
a loMge^ dm War coda of dm SMoad rods htm§ 
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jmitd to ft dam bb', oamlie of iBilhig on the 
oontmlipiit^ The ktoiscoimeoted bgrgeftrii^ 
with the mam shaft the engine so as to re^ye at 
n fate atrietly pcopoitioiial to that of the shaft. If 




Fig. 18.~WsttGoyenior. 

the power of the steam be in excess the speed of the 
engme is accelerated, the balls, in virtue of the cen- 
trifugid force imparted to them, fly outwards from 
the axis of rotation, their distance from the axis in> 
creasing with the velocity. The balls in recoding 
from the spindle rise, and thus cause the sliding- 
sleeve to be proportionally moved on the spindle. 

sliding-aleeve is connected by a system of levers 
with a ihrottle-valve T m the main steam supply- 
pipe; ^e throttle- valve is tamed on its axis so as 
to diminish the opening in the steam-pipe when the 
On the other hand, if ^e power of 


le steam be in defect, the balls coUimse and the 
throttle - valve opens more widely. The original 
form of Watt governor is only suitable for running 
ftt slow speeds; for quick-running engines a Watt 
governor, if geared down so as to run slower than 
the engine, would not be sufficiently sensitive. At 
the present day the tendency is to build high-speed 
engines, and the Watt governor is now largely 
superseded by various 
forms of high - speed 
goverao^ of which the 
* Pickering’ (fig. 14) is a 
type. Three balls are 
emplojred, each fixed in 
the middle of a separsite 
flat spring. The lower 
ends of these springs 
are attached to a collar 
formed on the driving- 
pinion, which runs free 
on a fixed central tubolsr 
column, but is prevented 
W a collar from rising, 
llie upper ends of the 
qiringB are secured to a 
cap at the top of the 
flolomn, the cap being 
free to revolve and also 
to rise and f^ so that as 
the balls diverge under 
the oentrifttgal force the 
top cap is drawn down, and with it a oeotral 8pin|^ 
the lower end of which is cenmeeted to an equihbrtum 
throttle-valve contained in the steam passage below. 
The normal speed of the governor may be altered by 
means of an adjustable arm or levsr fixed on the 
cod of ft hoiiaontal abaft, and foriied to take into • 
greevsd ooQar on the central ^lindle. The diaf t is 
tuned fcy meaiiftof ft wam ana wotm-wbsel at the 



fig. 14— The Pioksrtiig 
Ckivenior. 


upper 


other end of die tUmit, the mMam of a 

helioal ranng ooaneotiiig the tromi-udied with the 
lever. In proportkm as the spt^ is i 
the tuminff of the worm-whee]» it oauass'aa i . 
p r es sn r e of the foriced lever on the oentml q^udls^ 
counteracting to that extent the effect of the wei^it 
of the balk, and so varying the speed of the govenor 
as required. The govemor is dxivsa by ft Mt from 
the main shaft of the engine. 

The above governors throttle or wirs-diaw the 
steam and thereby reduce its prsasurs^ thus Issssn- 
ing the amount of work it can do. In man^ modern 
engines the govemor is arranged to act directly Oft 
the expansion gear of the slide-valve in such a man* 
ner that as the spe^ increases above the nonnal 
rate the steam is entirely out off at an earlier period 
of the stroke, and thus the power of the engine k 
proportionally reduced. An example of thk type of 
TOvemor is shown in fig. 15, which represents a 
Hartnell governor arranged to vary the ont-off* 
The balk are on inverted arms forming parts of 
bell-crank levers, the 
horisontal arms of 
which bear, by 
means of rollers, on 
the sleeve or iWe 
through which the 
motion is given off. 
A belief spring, in- 
closed in me up{ 
part of the 
and surrounding the 
spindle, is acted upon 
the sleeve as it 
risen or fall% and is 
compressed or re- 
leased accordingly. 
The out-off k varied 
by moans of link- 
m)ar, in which the 
Unk, moved by an 
eccentric, vibra^ on 
a pin thron|[h its 
upper end, and the riiding-blook in the hnk k 
raised or lowered by the action of the govemor on 
the radius-rod connected to the valve apindle, thus 
varying the travel of the expansion-valve and the 
cut-off. The expansion-valve works at the back of 
a main valve, the arrangement being similar to the 
Meyer's gear (fig. 9), except that there is only one 
plate instead of two an in the latter gear. 

High-Bi)eerl7govomors are much more sensitive to 
alterations of speed than the alow-speed types, also 
the parts can be made much lighter and move with 
less friction. 

In some types of high-speed enrinea it k oustomaf^ 
to use what is known as a thaft-govemot. In this 
form of governor the balk, or weights, are arranged 
about the main shaft of the enrine, sometimes 
within the fly-wheel, the control being given 
springs. The govemor acts directly upon tne eccen- 
tric, and the regulation of the sp^ of the engine 
is effected by varying the position of the eccentric 
centre relatively to the centre of the shaft, sad thue 
varying the travel of the slide-valve. 

The Fly- Whed^^ln addition to the variatioiis in 
spe^ brought about by changes of load on the 
engine, sad which the governor tends to coR6ct» 
there is a constant tendency to flnetuatum ia tpoed 
during each revolution, over which the ^vemor has 
no oontroL Thk fluctuation of speed is doe to the 
varyiftff rate at which work k done on the cmak* 
shaft during each revolutknL The oMeet of tbs 
fly-wheel k to equalise tiie action of the rosss tnam- 
mitlsd turn the piston to tbs owmk-pi«t mA ts 



Fig. 14— The Hartnell Qovsmor. 
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Moy ineguaUty witl^ narrow linaiti of 
▼ariatioii. The fly-wheel oonaiatB of a heavy wheel 
of oaat iron with maesive rim, which, owiim to ita 
Kreat nmna, and to the distance of the mass nom the 
oentre of the aluift, tends to resist any change of 
q>e^ The flv-wh^ acts by forming a reservoir of 
energy to be dfrawn upon during those parts of the 
revomtion in which the work done on the shaft is 
less than the work done by the shafts and to take 
up the surplus in those parts of the revolution in 
which the work done on the shaft is gi^ter than 
the work done W it* In an engine with two or 
more cranks suitably disposed with reference to one 
another, the total turning effort on the shaft is more 
equally distributed than in a single-crank engine, 
the sp^ is consequently much more uniform; this 
is one reason why triple-cylinder engines are now so 
largely used. 

At each end of the stroke, the centre line of the 
connecting-rod and of the crank coincides with the 
axis of the cylinder; the crank is then said to be on 
its dead-eentre. In this position there is no tendency 
of the crank to rotate, and with a single-crank engine 
it is neoessary to ‘bar* the engine round till the 
crank is off the dead-centre Mfore it can start. 
When there are two engines working the same shaft, 
their cranks being at right angles, as in a locomotive, 
there is, as a rule, no difficulty in starting, because 
when one crank is at a dead point the other cannot 
be. When the engine is in motion, the fly-wheel 
helps the crank over the dead-centres. 

Chndeniatum of Steam. — There are two general 
divisions of steam-engines: condtnting engines and 
non-oondeming engines. The engines of the latter 
division, in exhausting steam, have necessarily to 
oppose the pressure of the atmosphere, amounting 
to an average of 14*7 lbs. per square inch, whilst the 
former have only the opposition of the small pressure 
remaining in tne condenser, say 2 lbs. per square 
inch. In practice, owing to frictional resistances in 
the steam -pipes and passages, the actual pressures 
acting agunst the engine piston may amount to 17 
and 8 lbs. per square inch respectively. It therefore 
follows that condensing engines are more efficient 
in the production of power from fuel than non- 
condensing engines. Condensing engines l^ve a 
further amrant^e, since with them it is possible to 
expand the stei^ which acts on the piston, to a 
lower pressure before leaving the cylinder than can 
be profitably done when the steam exhausts into the 
air. Non-condensing engines, on the contrary, have 
the advantage of greater simplicity, with compara- 
tive fewness of p^ts, and there are man^ circum- 
stances under which it would be impracticable to 
employ steam-power at all, if the condensation of 
steam could not be dispens^ with. 

Condensers. — ^The condenser is a cold chamber 
into which the exhaust steam is discharged after it 
has done its work in the engine cylmder. The 
exhaust steam on entering this chamber is im- 
mediately condensed, giving up its heat to the 
condensing water, and at we same time the air 
contained in the water and exhaust steam is dis- 
engaged. It is necessary to pump out both the 
heat^ water and the disengag^ air, which would, 
if allowed to remain, a^mulate in and fill the con- 
denser. The pump which effects this, known as the 
atV-pufi^, is usuaUy driven from the engine. 

Oondensers are of various types, wmch may be 
divided as follows: — 

Jet Condensers. — ^For land engines this form of 
condenser is most generally u:M. The earliest 
forms of oondensers and air-pumps were vertical 
and single-acting, and were generally apfdied to 
beam-engines (see fig. 4). When horisontal engines 


came into lashion the air-pnmps were often vertioal, 
worked by means of a bw-onink lever; bat ow^ 
to the number of parts required to drive a vertioal 
air-pump in this way, the simpler method of putting 



Fig. 16.— Borisontal Jet Oondenaw. 


the air-pump horizontal and surrounded by the con- 
denser has come into use to a large extent. In this 
arrangement the air-pump is in the aanm line as the 
piston-rod, and is dnven directly from it. 

A horizontal jet condenser is shown in fig. 16. 
The exhaust steam, on entering the condensing 
chamber o, is met with jets of omd water Bpra 3 ring 
from a rose-head J at the end of the inje^on pipe L 
The steam is condensed, and together with the con- 
densing water is collected in the lower part 2 of 
the condenser chamber, from which it is pump^ 
into the upper compa^ment H, and finally ois- 
charged. a is the air-pump, p the air-pump piston, 
SB suction- and dd delivery- valves. 

Surface Condensers. — In this form (fig. 17) steam 
is condensed by contact with a cold metallic sur- 
face, formed by a large number of thin brass tubes T, 



Itg. 17.— Surface Condenser. 


through which a current of cold water is circulated 
by means of a circulating pump. The circulating 
water enters at e, and is compelled by a plate A 
to pass first through the lower set of tubes and to 
return through the upper tubes to the outlet pipe F 
leading to the overflow. The condensed steun Mis 
to the bottom of the condenser, which is in com- 
munication with the air-pump. The surface cra- 
denser is now entirely used in connection with 
marine engines; it is also adopted for s t ation ar y 
engineB in cases where it is desired to return the 
condensed steam to the boilers, and when the con- 
densing water is too impure to be used as feed* 
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JBvapofxOive Chnden$er9,^TbiB fcm ci oondenaor 
!■ imy ocAYeiiiMit in oMte whoore the snpplv of oon- 
d wMing wftter and storage o^MMits^ are fitted. It 
imaliy oonsists of a large number of tubes for the 
exhaciBt steam, the outside surfMes of the tubes 
bei^ extXM^ to ourrents of air, either naturid or 
artinoial; in the latter ease the tubes are placed 
inside a dlosed casmu or chimney, through which a 
strong draught is prodnoed by means of a fan. Small 
stream of water are allowed to trickle over the 
external surface of riie tubes, and by its evapora- 
tion extracts heat from the exhaust steam ; an air- 
pump is oonneoted with the system of pipes to 
maintain a vacuum therein. 

Rector Condettiers.— In Iiedward's ejector oon- 
denaer (dg. 18) the condensing water passes through 



Fig. la^Bjeotor Condenier. 


the apparatus in the form of a round, solid jet, and 
becomes mixed with the exhaust steam as it tra- 
verses a series of specially-sha}^ nozzles, until it 
issues as warm water from the discharge pipe. This 
type of condenser is very efficient, but snould be 
used only in places where there is an ample supply 
of cold water. No air-pump is r^uired, there are 
no moving parts, and it is very simple in its con- 
nection to an engine. The water should flow into 
the condenser under a head of 15 to 20 feet ; if a 
natural head is not available, a pump will he re- 
quired. There are several other typra of ejector 
oondenseiB, but the principle of action is practically 
the same as in the above. 

Expa/ntive Working of Steam , — ^When the pressure 
of the steam admitt^ to the cylinder is sufficiently 
high, the steam is not allowed to flow into the 
grinder for riie whole of the stroke, but the supply 
is cut off at some distance from the end of the 
stroke. The consequence is, that for the remainder 
of the stroke the steam already shut into the cylinder 
acts on the piston simply by its own elastic or ex- 
pansive force. There is a certain degree of economy 
m this practioe, for if, for example, the steam w 
out off when only half the stroke is performed, then 
the steam will only be expended at half the rate of 
consumption that would be followed if it were ad- 
mitted fredy into the cylinder for the whole of the 
stroke ; whimt, on tiie contrary, the work done ly 
the steam on the piston for one stroke would be 
more than half the work it would do if admitted 


for the whole of the stroke, by as n^noh as the work 
it does by its independent ei^panaite loroe. The 
total work done would be six-sevenths of the work 
done if the steam were admitted for the whole of 
the stroke, and the gain of worir obtained from a 
given quantity of steam would be over 80 per omt, 
assuming there is no loss due to condensation of 
steam in the cylinder. The following table gives 
the comparative performance of 1 lb, of steam 
worked expansively when out off at different points 
of the stroke, no wowance being made for ocmden- 
sation losses, ka : — 


Fraction of Stroke at which 
Steam li cut off. 

1 

f 

i 

i 

i 

i 

A 

A" 


Oomparative Petformanee 
ofllhofSterntt. 

1-00 

1-28 

1*62 

1*96 

2*19 

2*86 

2*87 

8*00 


From this table it appears that the efficiency or 
the performance of a given weight of steam may be 
more than doubled by the expansive ystem of work- 
ing it, and that the more expansively the steam is 
worked the higher is the efficiency of the steam. 
This proportion would hold good if the steam were 
perfectly protected from radiation of its heat, or 
from condensation, whilst it is within the cylinder ; 
but these conditions have not yet been attained in 
practice. On the oontraiy, when it is attempted to 
work steam very expansively in the cylinder, it is 
subject, by the very nature of the operation, to an 
excessive condensation, the loss by which neutralises 
the gain by expansion. When steam expands in a 
cylinder from a higher to a lower pressure, the tem- 
perature of the steam falls at the same rime; and 
when the temperature of the steam falls, it cools 
down the walls of the cylinder with whick it is in 
contact, abstracting heat from them. The oonse- 

a uenoe is, that when the next charge of steam at 
be higher pressure is admitted into the cylinder, 
it strikes against the comparatively cold surfaces of 
the cylinder, which absorb heat from it until they 
are raised again to its own temperature, and the beat 
BO abstracts can only be obtained by the conden- 
sation of a portion of the steam in contact with the 
metals, and the consequent liberation of the heat. 
And since the more ex^nsively the steam is worked 
the greater is the variation of pressure, and therefore 
of temperature, the greater must he the proportion 
of steam that is condensed in the manner just de- 
scribed. So potent is the condensii^ agency of the 
cylinder that in ordinary engines it 1^ not been 
found economical to cut off the steam at a shorter 
period than one-third of the stroke. 

But though the destructive condensing action of 
the cylinder cannot be wholly prevented, it may be 
mitigated to a considerable extent by expedients for 
projecting heat through the walls into tne <ylinder, 
and for maintaining the metal at a higher average 
temperature than when left unaided. For this pur- 
pose the cylinder is surrounded b^ steam taken duect 
from the boiler and lodged in a jacket as it is called, 
in which the <ylinder is indoeea Since the steam 
in the jacket is in constant communication wirii tihe 
boiler, its pressure and temperature are neoemarily 
maintained at their maximum, and beat is being 
constantly transmitted through the walls of the 
cylinder, and radiated into the inclosed steam, ^y 
iHjoh means, it is believed, the expansive working A 
steam may with advantage be extended to a rario 
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mm tiiaM the initial Tolome, that ia, that the ateam 
Mjr be out off at about a sixth the stroke df the 
ejpimdar. 

The (impound Sngime.^la. order to seenie eoon- 
omy in the atean-engine it is neoaeaaiy to use hi^ 
initial pressures, and by workinpf the steam expan- 
sively recover as much as possible of its internal 
energy. The internal surfaces of steam flinders 
are exposed to varying temperatures, ranging from 
that of the entering steam to that erf the exhaust 
This variation in temperature naturally becomes 
greater with increased expansion, and causes a large 
quantity of the incoming steam to be condensed 
without doing an^ work. The diief olnect of the 
compound system is to reduce this waste hy allowing 
the steam to expand successively in two, three, or 
more cylinders of increasing diameters, in each of 
which one stage of the to^ expansion is carried 
out, each stage representing only a moderate ex- 
pansion ; the variation in temperature in each cylin- 
der is thus not excessive, consequently the loss of 
steam due to cylinder condensation is considerably 
reduced. The system of compound expansion is now 
used in nearly all large engines that pretend to 
economy, and its introduction forms the only great 
improvement which the steam-engine has unciergone 
since the time of Watt. 

The number of cylinders used depends upon the 
initial pressure and the range of expansion, thus: — 
Double or two-stage expansion engines, commonly 
known as compound engines, with pressures from 
60 lbs. to 100 lbs. Triple or three-stage expansion 
engines, with pressures ranging from 120 lbs. to 170 
lbs. or more. Quadruple or four-stage expansion 
engines, with higher pressures than the above. 

^ferring to fig. 19, which represents a seerfion 
through the cylinders and valve-chests of a com- 



pomid engine, the steam from the boiler is first 
admitted in the ordinaiy way into a cylinder, H.P.O., 
termed the high-pressure cylinder, in which it under- 
goes a moderate expansion, llie steam is then 
exhausted into a larger cylinder, L.P.C., called the 
low-pressure cylinder, where the expansion is com- 
pleted. Each cylinder is usually fitted to work a 
separate crank. In the above endne the cranks are 
set at right angles to one ano&er, therefore the 
pistons in the two cylinders are always half a stroke 
apart, consequently the low-pressure cylinder is not 
siwayn in a position to take the steam direct from 
the Mgh-pressure cylinder. To meet this, the steam 
from uie high-pressure cylinder is discharged into 
a vessd call^ a receiver, and at the proper moment 
is admitted to the low-pressure cylinder. In nrac- 
tice, except in certain cases, it is not usual to nave 
a special chamber for a receiver, as the exhaust- 
pipe of the high-pressure cylinder and the steam- 
ohest of the low-pressure cylinder generally afford 
sufficient capacity for the purpose. In very large 
engines there mav be two high-pressure a^ two 
lowopreesureoylindeiB. In a triple^pansiuQ engine^ 


the exhaust steam Irom the hiA- p rew u t e oylkider 
passes into m iniermediede eyUniet end eifesds 
therein bsfoee wrhansitmg into the Jeur-pMSSsse 
cyHnder^ 

The compound tystem conduces not cmly te- 
economy, but also to smoothness of working. Tupn 
or more cranks are used, and the variation el pres- 
sure on each crank is less than in the case of a 
of equal power. 

consumption of fuel per hour for each indi- 
cated horae-TOwer in a well-desired tri|rfe-expaiisiaB 
engine will be about 1} lb., w^e in the h^ typt 
of single - expansion engine it is rarely less tuiin 
Si lbs. 

In ilie tamdem eompound engine the high-preanire 
cylincier is in line with the low-presaure cylinder^ 
and the two pistons are attached to the same pistem- 
rod. 

Examples of some of the more commonly occurring 
t 3 q) 6 S of compound engines are described and illus- 
trated at the end of this article. 

Horse-Power of Steam-Engines . — ^Whenever a force 
is exerted through a distance mechanical work is 
said to be done. The unit of work, the foot-pound, 
is the work done in overcoming a resistance of one 
pound through a distance of one foot. The rate at 
which work is done is measured hy the number of 
foot-pounds done in an hour, or a minute, or a 
second; rate of doing work is termed pcioer. 

The unit erf power which is universally adopted 
to represent the rate of work of a steam-engine is 
called a horse-power, and is represented hy 88,000 
foot-pounds of work done in one minute. 

Tins unit was proposed and used hy Watt. 

The actual power exerted hy the steam within 
the cylinder of an engine is termed the indicated 
horse-power (I.H.P.). 

The aotual or brake horse-power (B.H.P.) is the 
power actually given out by the engine at the crank- 
shaft, and IS represented by the indicated horse- 
power minus a portion expended in overcoming the 



Vig. f0.»Bops-Braks. 


friction of the engine. The brake horse-power is 
usually ascertained by means of a friction -brake 
ai^l^ to the fly-whed of the engina 
The ratio of the brake horse-power to the indi- 
cated horse-power is termed the metehamdsad efioisniey 
of an angina 

A very simple and efficient form of friotion-bEalae 
ia ahMm in fig. 20. Xt conaista of a rope pmsd 







rmad ^ moA pnrmttd from ifip Bi a g 

^off tile wlieti lateimllj fay * lew wood falooka, whuSi 
aaee made to deep tiie rim m the wiBaaer timtobed; 
the Uooks we gtoored to reoeive the rope or ropee, 
wbidfa flhould etiiiid well oat from the em^Me of the 
hlooke. The alack end of the rope is attached to a 
qnmg-balaiioe A, and the other end is loa^ with 
weights w. 

Let w = total load on rope. 

Let S = pan indicated by apriiig-balanca 
Let C = effeotiTecirenmnBreiioeorbrake-wlietifiiieaiired 
to centre of rope, in feet 
Let N = nombar of revolutions par minute, 

Then the brake horse-power: — 

b.hp.=QL:M5. 

88,000 

The Indeeator. — The indicated home-power abore- 
mentioned is so called because the work done by 
the steam in the cylinder is estimated from an 
indicator diagram. The indicator, originally in- 
vented by Watt and improved by M‘Naught, 
Bichards, and others, is an instrument by which 
diagrams showing the relation of the steam-pressure 
in the cylinder of an engine to the movement of 
the piston are automatic^y reoerded. One of the 
best forms in general use at the present day is the 
Crosby Indicator 21), whicm consists essen- 
tially of a small cylinder c, provided with a piston 
p and cover b. Between the cover and the piston 
a double helical ^ring s of a known strength is 
placed. The cylinder of the indicator is connected 
means of a cock and short pipe to one or other 



end of the interior of the engine cylinder, and the 
steam acting on the xmder side of tfaie piston p causes 
it to rise ai^ fall in response to the fluctuations of 
pressure occurring in the engine cylinder. The 
space above the indicator piston is in constant oom- 
municatioa with the atmosphere, so that the piston 
will descend in proportion to the degree of vacuum 
in the cylinder. The indicator is fitted with a 
iq^stem of Unk-work L, constitutmg a parallel motion 
Ojf means of which the movement of the piston p is 
reprod u ced en a magnified scale by a pe^ placed 
at 1. A strip of paper is attaohkl to a drum d, 
which is made to rotate backwards and forwards 
on its own axis in unison with tlie engine piston; 
tim drom is poilad found in oim dilution a 00 ^ 


Bcnwwtid to a motiwi-rodnqiiig wmknaimm wori w d 
from the engiim evomhead, and is fotwnod in the 
c^ponte dirwtion by the action d a cooled spraig 
within the drum. By the ewnbined movemmot d 
tile pencil ■ (oauaed by the item pressure) and 
the pi^MT a olosed figm is drawn, called an e»- 
dioaior diagram, the area d whidi ryen mta to 
■oak the effective work done on the engine pistma 



Fig. 22.-~lDdlcator Diagrams from Compound Oondenalng 
Corliss Engine. 


The indicator diagrams shown in fig. 22 were 
taken from the opposite ends of the cylinders d 
a compound Corhw engine, indicating 886 horse- 
power. 

Before admitting steam to the indicator, the 
pencil is pressed against the paper on^ the drum, 
marking the atmoitpheric line — the piston of the 
indicator then being only subjected to the pressure 
of the atmosphere. It should be noticed that the 
high-pressure cylinder diagrams are wholly above 
the atmospheric line, while in the case of the dia- 
grams taken from the low-pressure cylinder, which 
during the exhaust is in communication with the 
condenser, part of the diagram is above, and part 
below, the atmospheric line ; the d^th of the dia- 
gram below the atmospheric line indicates the degree 
of vacuum in the cylinder. Since the pressure of 
the steam in the lugh-pressure cylinder is rnimh 
higher than the pressure in the low-pressure Cjdinder, 
springs of different strengths are used in the in- 
dicator for each cylinder, consequently the above 
diagrams are drawn to different scales. 

Besides being used for obtaining the power of an 
engine, the indicator diagram gives much valuable 
information as to the working of the engine, eape- 
cially with regi^ to the action of the valve or 
valves in distributing the steam. Steam begins 
to enter the cylinder at A {admietion), when the 
piston is nearly at the end of the return stroke and 
just about to commence a new stroke. The pressure 
of steam attains its highest point at B, the engine 
piston then moves along the cylinder, the pencil 
describing the nearly horizontal line to 0 (oallad 
the eteam or adndteion line), at which point — the 
point of eiit-ojf— the supply eff steam from the 
is shut off. The expansion of the steam tiiat is 
shut in the cylinder now oommenoea, the preasnie 
falling as indicated by the curved line (eaipemekn 
carve) from 0 to B. At B, the poiat «f rdatme, 
before the piston amves at the end of tiw ubedke, 





SIS 




Hm ti1t» btgiiit to OMU aad albwi toe 

•toem to eioepe into toe xeoelfer. Fnm ^ to a 
toe exhenet-p^ vemeiae open, end toe pieton on 
its letom stroke poshes ont most of toe steem m 
toe blinder. At a the exhsnst-valve doses (ooin- 
mrmlon)t and the steam remaining in the i^linder 
M compressed until the piston reaohes the end of its 
stroke again, when the c^de of operatioDS is re- 
peated. The line bob inmoatee the vaiyi^ pres- 
aores during the forward stroke, and the line SBB 
(the haek-preaure Une) reprmnts the badt pressures, 
or pressures whioh are acting agaii^ the forward 
pessuzes. The true baok-pressure line for the left- 
hand diagram is the line SiBiBi on the ri^t-hand 
diagram, sinoe it refers to the opposite side of the 
piston. The pyde of operations for the low-pressure 
cylinder is eiui^y the same as described above, and 
can be easily followed. 

As regards the method of calculating toe indi- 
cated horse-power, if p represent the mean effective 
pressure on the piston in pounds per square inch, A 
the area of the piston in square inches, L the len^h 
of the stroke in feet, and N the numW of strokes 
per minute (whioh is equal to twice the number of 
revolutions per minute), then the work done on the 
piston per minute in foot-pounds is flan, and 
toe indicated horse-power (I.H.P.) is given by toe 

equation;— LH.P. 

^ 88,000 

Olait\^caUon qf Steam-Engines . — ^A dassiffcation 
may be adopted, based on the uses to whioh engines 
are applied. (1) Btatimary EngineSt oomprismg all 
sorts of engines which are fixed permanently, and 
used for driving factory and other machinery. 


place to place for temporaiy service as stationary 
engines. Sometimes portable engines are arranged 
for sdf -movement, and traction engines are used for 
drawing loads on common roads. (8) Locomotive 
EnavneSt for drawing loaded carriages and wagons on 
railways (see LoooMonvB Engine and Railwats). 
(4) Marine Engines^ for propelling vessels on water 
(see also Stbam Navigation). 

In stations]^ engines alone there is great variety, 
both condensing and non-condensing. For mili- 

toe l^m type ^now nr^^osen. In pumping 
engines it is more common, but even there the 
tendency is to use direct-acting forms. In modem 
practice the direct-acting type of engine is almost 
universally adopted. There are horteonfe^ vertiealf 
and indvned oj^inder engines, the position of toe 
cylinder determining the type of engme. 

Stationary Engi ^. — A horizontal non-condensing 
^girder* type engine, by Messrs. Tangy^ is shown 
in fig. 1, PL I. Tile diameter of cylinder is X2 
inch^ and stroke 24 inches. It is fitted with the 
Tangye-Johnson patent automatic expansion gear, 
toe pomt of cut-off being determined by the governor, 


whioh is of the * Porter^ type. A feed-pump^ worked 
from toe valve spindle, is shown at toe rear of the 
cylinder. An engine of this size has given under 
52 I.H.P. when working non-condensing with 
100 lbs. steam pressure per square in^ with a steam 
consumption of 26 lbs, of steam per inchoated horse- 
power per hour. 

A vertioal engine, also by Messrs. Tangyes, is 
iUuBtrated in fig. 2, PL L Diameter of cymider 6 
inches, and stroke 6 inches; the fly-wheel is fitted 
with a crank-toaft governor, wbito automatioally 
controls toe admiasum of steam to toe cylinder by 
altering toe position of toe eooentrio. Thestaadaid 
is aalfcontamed (requtring no outox beating), and 


oombines in cue casting toe lower m/SUm cover, 
toe cmtoesd gside^ and toe mito bssri^ Tl» 
valve is of toe balanced piston 4qpsu Wito a piss- 
sure of steam of 100 Ibn per aqnaie inch above toe 
atmoiqdiere this engine wul develop 13 brake hone- 
power at 850 revolutions per minntn 
A very high daas single-cylinder engine, made by 
Messrs, mdu, Hargreaves, A Oo., Bolton, is illus- 
trated in fig. 4, FL L Tlie valve nar is of the 
^Corliss* ty^ and is patented by the firm. The 
fiy-whed, not toown in toe illusteatioB, is usually 
grooved for rope-driving. This particular class of 
engine is made in sizee from 50 to 500 LH.P. 


One of two sets of vertical triple-expansion, direct- 
acting, surfaoe-condensiim engines, xnade by Messrs. 
Flemj^ A Fezguson, Paisley, for toe Oroesness 
pumping^tion, near London, is toown in PL L, 
fig. 5. ^e flinders are 22 inches, 85 inches, and 
58 mohes diameter, with 48 inches stroke; toe 


pump-plungers being 68 inches diameter. The head 
of water against which the pumps are working is 80 
feet. When making 20 revolutions per minute the 
pump H.P. is 843, with an I.H.P. of 440. The 
engines are said to be capable of pumping 4,215,000 
gaUons per hour. 

Engines for supplying motive power for electric 
traction purposes are now being built on lines similar 
to fig. 6, PL I., whioh represents one of two sets of 
engines built by Messrs. J. Musgrave A Sons, Bolton, 
for the Glasgow Corporation in connection with the 
electric tramways. The engines are of the vertioal 
inverted, direct - acting, thm • cylinder, two-stage 
compound, condensing type, with massive cast-iron 
A standards and Corliss valves. They are to exert 
5000 horse-power as a maximum, or 4000 horse- 


power at normal load. The (ylindera are: high- 
pressure, 42 inches in diameter, two low-pressure^ 
each 60 inches in diameter; all of 5 feet stroke. The 


steam pressure is 150 lbs., and the speed 75 revolu- 
tions per minute. There are three cranks set at 120** 
apart The diameter of the crank-shalt vanes from 


22 inches at the high-pressure-cylinder end to 86 
inches at the part upon which the fly-wheel is keyed. 
The fly-wheel is 24 feet in diameter, and weighs 145 
tons, of which 90 tons are in the rim. The total 


height of the engines is 85 feet, and toe total weight 
over 750 tons. 


It has already been pointed out that increased 
expansion in an engme cylinder is attended with 
some considerable loss, due to condensation brought 
about by the corre^nding variation in tempera- 
ture. A very satisfactoxy method of reducing this 
cylinder condensation is to use auj^heated steam, 
which is steam heated to a ver^ high temperature 
after it has left the boiler. Tl^ heating is some- 
times done by toe hot waste gases from toe boiler. 
To attain the best results* h^h superheating in a 
special superheater is necessary, but unfortunately 
for many years serious difficulties, partly in the 
superheater and partly in the engine^ presented 
themselves in the pra^cal application of highly- 
superheated steam. The construction of the engine 
was unsuitable for such high tempmtures, and toe 
lubricants were decomposed. Now, however, these 
difficulties have been overoome. 

A very efficient and economical engine on toe 
*Stomidt* ^tem, and made by Messrs. Easton 
A Co., is shown in fig. 8, FI. L The steam ocm- 
sumption of this engine^ working with steam super- 
heaM to 660* F., is onlv 11 tbs. per LH.F. per 
hour. The engine is sinc^-aotmg oonmcmid oon- 
densing; with high-pressure cyltfider 10 mohee In 
diameter, low-pressure cylinder 21 in ch e s in dm- 
meter, stroke ^ inches. Wito steam at IfiO Ifaa 
presMirSb mid xumiing Id 130 mvdutioM pm BtoiKte^ 
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I'ig. 1. Thoniycroft Steam-wagun. 



Fig. 8 Thomycroft Steam-wagon Mechanism, viewed from undemeath. 


THORNYCROFT STEAM- WAGON. Index of Parts, Figs. 2 and 8. 

1. steering-gear, on divided-axle principle, through a worm and quadrant. 2. Bottom of Boiler. 3, Ash-pan. 4. Front Axle, 
fixed. 5. Exhaust-box and Feed-water Heater. «. Reversing Lever and Gear. 7, 8, High- and Low-pressure Cylinders. 
9. Engine Casing. 10, 12 Speed-gear. 11. Fly-wheel. 13. Double Universal Joint-coupling. 14, 16. Double Helical Spur- 
wheels, carrying differential gear. 16. One side Crown Wheel of differential gear. 17. Bell-crank Arms and Bud, whose 
object is to insure that wheels 14, 15 maintain constant mesh or gear. 18. Driving-springs. 10. Brake-bar. 20, 21. Feed- 
water Tanks. 22. Injector fur filling front tank. 23. Feed-pump, worked by worm-gearing from engine shaft. 31. Fuel 
Bunkers. 82. Boiler Top. 33. Firing-hole Cover. 34. Steering-wheel 35. Steam -regulating Wheel. 86. Safety-valve. 
37. Steam Lubricator Cup. 88. Water-gauge. 89. Feed Check-valve. 40. Feed-water Injector. 41. Steam Collector. 
42. Pressure-gauge. 43. Tool-box, secured to seat. 
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thiB enme will develop 40 LHJP. The emoige- 
ment of o^linden and valves in this engine is of 
special design. The out-off is automatically con- 
trolled by a shaft ^vemor. 

High-tp^ Engtnet. — Of the various types of high- 
speed engines, the Willans * central valve* engine is 
without doubt the one most extensively lu^ for 
electric-lighting station work. This engine is single- 
acting, and on the * constant- thrust’ principle — ^t 
is to say, the connecting-rods are always in compres- 
sion, never in tension. A section of a two-crank 
triple -expai^on engine is shown in fig. 4, PL 11. 
Each cra^ is driven by a complete engine — oontain- 
ing high-pressure, intermediate and low-pressure 
cylinders, built up tandem fashion in a vertical line. 
The steam is distributed throughout by the hollow 
piston-rod, in which works a hne of piston valves, 
operated by an eccentric on the crank-pin, and so 
arranged that the relative movement of tnese valves 
with respect to the hollow piston-rod determines 
the admission, transfer, and exhaust of the steam. 
There are two connecting-rods to each line of pistons, 
one on each side of the eccentric, and the crosshead 
itself is in the form of a piston. 

Fig. 5 , PL II. is an iUustration of a three-crank 
triple • expansion WiUans engine, which has been 
very generally adopted for electric - light stations. 
The diameters of the H.P. cylinders are 15 inches, 
l.P. cylinders 23*6 inches, L.P. cylinders 37*5 inches, 
the stroke being 17 inches. With steam at a pres- 
sure of 180 lbs. per square inch, and running at 230 
revolutions per minute, this engine will develop 1200 
I.H.P. It 18 shown coupled direct to a d 3 mamo. 

A double-acting, quick -revolution, self -lubricating, 
two-crank compound engine, by Messrs. Beiliss A | 
Morcom, is illustrated in figs. 1 and 2, PL II. In the 
*Bellias* system the lubrication is effected by means 
of a simple pump without valves or packing, which 
delivers the oil to all the bearings at a pressure of 
about 15 lbs. per square inch through a specially- 
arranged system of oil channels. By using forc^ 
lubrication it is possible to obtain with double-acting 
engines quiet running at high speeds of revolution. 
The oil as it escapes from the bearings drains into 
the crank-pit, and is used over and over again. The | 
illustration shows two views in sectional elevation : 
of the * Beiliss’ engine; it will be seen that only one 
piston-valve is used, arranged between the high 
and low-pressure cylinders, and operated by a single 
eccentric ; s and e are the steam and exhaust pas- 
sages respectively — the arrows show the course of 
the steam. The cranks are set opposite to each 
other, and the steam is admitted simultaneously to 
the top of one cylinder and the bottom of the other. 
The governor, which is placed at the end of the 
crank-shaft, is of the centrifugal type, and controls 
the speed of the engine through an equilibrium 
throttle- valve ; the speed can be adjusted hand 
while the engine is running. * Beiliss’ engines are 
largely used for electric-lighting, power, and traction. 

Another type of double-acting, high-speed, two- 
crank compound engine with forc^ lubrication, 
made by Messrs. Browett, Bindley, A Co., is shown 
in fig. 8, PL II., coupled direct to a dynamo. The 
valves to both cylinders are of the piston t 3 rpe, and 
there is an automatic expansion-shaft governor which 
controls directly the cut-off valve of the high-pres- 
sure cylinder. 

PoridbU Engines , — In this type the boiler and the 
engine necessarilv go together; the boiler forms a 
foundation for the engine, the whole of which is 
placed on ^e top of the boiler, whilst the boiler is 
supported on four wheels, on which it is drawn by 
horses from plaoe to place. A kind of engine, known 
as semi-portudde, is precisely of the same type as the 


TOrtable^ but instead of being equipped with travel- 
ling wh^ is mounted on a oast-iron frame, forming 
an ash-pit at the fire-box end. Axle plates and turn- 
plate are usually fitted, so that a semi-^rtable engine 
can be readily convert into a portable type either 
temporarily or permanently by attaching suitable 
wheels and axles. A type of semi-ixntahle com- 
pound engine, by Messrs. Marshall, oomat A Co., is 
given in fig. 1, PL III. The 0 )rlinder and valve- 
chest are cast in one piece, which is j^dly mounted 
on the boiler at the fire-box end. The crank-shaft 
bearings are attached to carriages, which can slide in 
dove-tailed castings bolted to plates riveted to the 
boiler. The cylinder casting is attached by longi- 
tudinal stays to these carriages, which TOrmit the 
boiler to expand and contract without affecting the 
positions of the cylinders and crank-shaft. The 
engine illustrated is fitted with a Hartnell governor 
and automatic expansion gear, also a jet condenser. 
The feed- water is contained in a cistern under the 
smoke-box, and can be heated by means of the ex- 
haust steam, which passes through a copper coil con- 
tained in the cistern. 

A compound steam-ploughing engine, by Messrs. 
Aveling A Porter, is shown in fig. 2, PL III. Two 
such engines are generally used; one engine at each 
end of the furrow alternately pulls the plough to- 
wards it by means of a steel rope and winding-drum 
placed underneath the boiler, while the other moves 
forward into position ready for its return. 

A compound steam road -roller by Messrs. Aveling 
A Porter, and fitted with Morrison’s scarifier for 
breaking up old roads preparatory to repairs, is illus- 
trated in fig. 3, PL III. 

One of the most successful t 3 rpes of steam vehicles 
is that made by the Thomeycroft Steam Wagon 
Company, which is represented in fig. 1, PL IV., by 
a steam wagon capable of carrying 3 tons, and draw- 
ing a further 2 tons on a trailing v^icle. This wagon 
gained the first prize at the War Office trials of self- 
propelled lorries for military purposes in 1901, and 
several were supplied for use in South Africa. The 
general arrangement of engine, boiler, gearing, Ac., 
of a standard steam wagon as viewed from above, 
is shown in fig. 2, while fig. 8 is a view of the same 
as seen from underneath. The engine is a two- 
cylinder compound of 4 and 7 inches diameter re- 
spectively by 5 inches stroke, running normally at 
about 450 revolutions per minute in fast gear, at 
which speed it develops about 20 B.H.P. The 
engine is fitted with piston-valv^ and is entirely 
inclosed in a dust-proof and oil-tight case. When 
in hill-climbing gear, the speed of the engine may 
increase to about 660 revolutions and the B.H.P. 
to about 80. The valve-gear is a single ecoentrio 
modification of Sohns’ arrangement, permitting of 
reversing and any degree of linking-up. The boiler 
is made up of two annular rings, connected by 
straight steel tubes j inch in diameter. It is fired 
from the top through a central shoot, ordinary gjas- 
coke being generally used as a fueL The heating 
surface is 83 square feet, and the working pressure 
200 lbs. per square inch. The complete engine is 
suspended from the wagon-frame from three sup- 
ports. The gearing is of machine -cut steeL and 
drives the rosM wheels by means of a spring driving- 
apparatus, which prevents the transmission of the 
road shocks to the gearing, and mreatly reduces the 
wear and tear. The springs are dampM to the axle, 
the wheels themselves being free, and the outer ends 
butt against stops on the felloes of the wheels, so 
that no driving strain at all is transmitted through 
the spokes. Water is supplied to the boiler from 
a tank under the seat, and there is a reserve tank 
at the back underneath the wagon-frame. These 
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wagcms can eaaily maintam on average roads a 
Bp^d of 5 to 7 miles per hour, and one man is able 
to easily perform all the operations required in 
driving and oontroUing the vehicle. 

Marine £nginet. — The arrangement of the parts 
of a marine engine differs in some respects from that 
of a land engine. The limitation of space, which 
is unavoidable in a vessel, renders greater compact- 
ness necessary. The early marine engines, at the 
beginning of the nineteenth oentuiy, were con- 
structed similar to Watt’s engines. The manner 
in which the steam-engine is applied to the propul- 
sion of vessels is in its general features familiar to 
most people. As appli^ to the turning of paddle- 
wheels, a shaft is carried across the vessel, being 
continued on each side so as to overhang the vessel 
and carry a paddle-wheel at each end. The paddle- 
wheels have attached to their rims a number of flat 
boards or floats, which, as the wheels revolve, strike 
the water, driving it in a direction contrary to that 
in which it is intended the vessel should be pro- 
pelled. The moving force imparted to the water 
thus driven backwards is necessarily accompanied 
by a reaction upon the vessel through the medium 
of the paddle-shaft, by which the vessel is propelled 
forwards. Although the paddle-wheel has been 
almost entirely superseded by the screw-propeUer 
in sea-going ships, it is still used in river steamers, 
and in sea -going vessels of large power and light 
draught of water. The paddle-shaft is usually pro- 
vided with two cranks at right angles to each other, 
and driven by two steam-engines, which are placed 
in the hull of the vessel below the {jaddle-shaft. 

Modem paddle-wheel engines are usually oscil- 
lating -cylinder engines or diagonal engines* In 
oscillating -cylinder engines the cylinders are placed 
immediately below the shaft, and the piston-rod is 
connected direct to the crank-pin. The cylinders 
are supported on trunnions, which permit of the 
necessaiy freedom of oscillation to follow the motion 
of the crank. Steam is admitted through the 
trunnions to slide-valves on the sides of the cylin- 
ders. The diagonal or inclined direct-acting engine is 
the type now generally adopted. 

A modem set of paddle-wheel engines are shown 
in fig. 4, Plate III. They were designed and con- 
structed by Messrs. Denny & Co. for the Lord 
Warden, running on the Calais and Dover service. 
The engines are triple-expansion, having cylinders 
3fii inches, 62 J inches, and 76 inches diameter, with 
a stroke of 6 feet ; the boiler pressure being 150 lbs. 
per square inch. The covers of the surface-condenser 
and low-pressure steam-chest have been removed, 
and the double-ported slide-valve in the latter is 
clearly seen. The intermediate and high-pressure 
cylinders are fitted with piston-valves. 

When the screw-propeller began to take the place 
of the paddle-wheel the increased speed which it 
required was at first supplied by using spur-gearing 
to connect the engine -shaft with the screw-shaft. 
It was soon found, however, that the engine-s^t 
could be connected directly to the screw-shaft with- 
out gearing, and the engines run at a sufficient 
speed for the screw without injury. This led to 
the use of fast-running engines placed horizontally. 
Many forms of horizontal screw-engines were tri^ 
for driving the screw-propeller of ships of war, in 
which it was an essential condition that the whole 
of the machinery should be located below the level 
of the water-line, free from the risk of damage from 
shot and shell. The horizontal position for the 
cylinder— on the same level as the screw-shaft — 
WM the only position available consistently with 
this condition ; and many arrangements have been 
employed in carrying out the principle of horizon- 


tality consistently with oompac t ness laterally, so 
that the machinery might be arranged within the 
limits of the hull of the vessel. These bectune 
reduced to three well-known types — the direct- 
acting engine, the return connecting-rod engine, 
and the trunk-engine. In the second type the 
piston-rods passed clear of the shaft and the crank, 
and were joined beyond it in a guided cross-head, 
from which a connecting-rod returned to the crank. 
In the trunk -engine, as constructed by Messrs. 
Penn A Son of Greenwich, a hollow cylinder or 
tmnk is fixed to and reciprocates with the piston, 
and serves as a guide. The oonneoting-rod was 
attached to the interior of the trunk, at the middle 
of its length, within the cylinder, and by this means 
the lateral width of the engine was considerably 
reduced. 

The type of marine engine now universal for both 
merchant ocean-steamers and naval practice is the 
inverted vertical direct-acting form. There are 
usually three cylinders sot in line fore-and-aft 
above the shaft, working on cranks at 120'’ from 
one another. Triple or three-stage expansion is 
generally adopted, though recently quadruple-ex- 
pansion engines have been employed. In marine 
engines of large power it is sometimes necessary to 
use two low-pressure cylinders; if arranged with 
three cranks, the high-pressure cylinder, and in 
some cases two high-pressure cylinders are placed 
tandem-fashion over the low-pressure cylinders. In 
other engines four cranks are adopted, as in those 
balanced on the Yarrow, Schlick, and Tweedy 
system, in which the cylinders are arranged with 
respect to the cranks in such a manner as to reduce 
vibration when running at high speeds. Two sets 
of triple-expansion engines balanced on the above 
system are shown in fig. 5, Plate III. The engines 
were designed and constructed for the twin-screw 
steamer Arundd, for the cross-channel service be- 
tween Newhaven and Dieppe, by Messrs. Denny & 
Co., Dumbarton. Each set has four cylinders and 
four cranks, but working with three stages of expan- 
pansion, the high-pressure being 23^ inches in dia- 
meter; intermediate, 854 inches; and two low- 
pressure cylinders, each 374 inches in diameter, all 
working with a stroke of 2 feet 3 inches. The 
arrangement in the ship from the forward end is: 
low-pressure, high-pressure, intermediate-pressure, 
and low-pressure. Steam is supplied at a working 
pressure of 160 lbs. per square inch. At full speed 
of 21 knots per hour the engines make 200 revolu- 
tions per minute. In the illustration the cylinder 
covers have been removed. Successful applications 
of Parsons’ steam-turbine (see Turbine in Supp.) to 
marine propulsion have recently been made. 

STEAMER (or Raoe-horse) DUCK {Mierap^ 
terus brachypterus), a South American duck, with 
short wings and little power of flight, but which, by 
the aid of the powerful legs, together with the wings, 
can pass swiftly over the surface of the sea. 

STEAM NAVIGATION. The steam-engine 
remained a useful but very imperfect piece of 
mechanism, till the self-educated genius of Watt 
breathed into it a new spirit. Scarcely had the fruit 
of the labour of Watt ripened, when its uses received 
that prodigious extension which resulted from its 
acquiring &e locomotive character. Although, as 
early as 1737, Jonathan Hulls proposed to propel 
ships by steam, applying a paddle-wheel to the 
stem, the project was soon after abandoned, as 
there was no steam-engine better than Newcomen's 
available for driving the paddle. From 1785 to 1789 
several competitors for the application of steam to 
navigation appear on the field. In America there 
were James Rumsey of Virginia, and John Fitch of 
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Pliilid^phift; in Italy, Serrati; and In SooUand, Mr. 
Miller of Dakwinton, In Domfrieeshire, whoee ezperi- 
menta ware by far tiie most oonoluaiira of any that 
bad yet been made. Theee were made on Dals^^ton 
Loch in 1788, with a double or twin boat, fitted with 
a a m a ll engine made by William Symin^n, a prao- 
tioal engineer, and propelled by a paddle-wheel placed 
in the epaoe between tbe twin-boats. With this they 
obtained a speed of about 8 miles an hour. The 
following year Mr. Miller constructed a larger boat» 
In which the engine propelled two paddle-wheels, one 
placed before the other, in the centre between the 
double boats. The engine in this case was made at 
the Oarron Iron-worlu, and employed two atmo- 
ipherio cylinders, each 18 inches diameter, with 
which a speed 4 to 5 miles an hour was ob- 
tained on the Forth and Clyde Canal This was 
in the autumn of 1789. After having thus com- 
pletely established the practicability of the invention, 
even with the imperfect mechanism employed, Mr. 
Miller and his colleagues, Symington and Taylor, in 
the meantime abandoned the fu^er prosecution of 
the subject, dreading perhaps the expense and oppo- 
sition which usually falls to the lot of those bold 
spirits who dare introduce any innovation, however 


beneficial, on old established customs and prejudices. 
But Mr. Symington had not yet brought his labours 
in promoting steam navigation to a conclusion. In 
1801 he was employed by Lord Dundas to construct 
a steamer for the purpose of towing barges on the 
Forth and Clyde Canal This vessel, called the 
CJiOfliotte DundaSf had a rotative engine on Watt’s 
principle, with one horizontal cylinder 22 inches 
diameter and 4 feet stroke, with connecting-rod 
and crank, which turned a single paddle-wheel 
situated in a well-hole at the stem of the vessel It 
was found to answer its pur^Kise admirably, but the 
proprietors of the canal objected to its use, on account 
of the wash of the paddle-wheel, which, they alleged, 
would injure the banks. The boat was accordingly 
abandoned in 1802, after an expense of about £3000 
had been incurred by the experiment 
We now come to the first introduction of steam 
into the river navigation of the United States. 
Shortly after the construction of the Charlotte Dun- 
doe an experiment was made with a steamboat on 
the Seine by Fulton, an American engineer, then 
residing in Paris, but the weight of the engine broke 
the vessel in two, and the whole was precipitated to 
the bottom. A second steamer was constructed by 
him, and launched on the Seine in 1808, but the 
rate of speed attained was so small as to have caused 
the undertaking to be regarded as a failure. In 
the same year he visited ^tland, saw Symington, 
and was taken a tr^by him in the Charlotte Dundae 
on the Forth and (%de Canal At the same time 


Fulton received a full endanatkm of the machinery 
and worldoff of the vessd from Symington, and was 
thus enabled to return with full infomiation on ^ 
subject to his native country, whero^ in oomunction 
with a Mr. Livingston, he obtained a patent for what 
was termed their * invention of steamboats.’ His 
first attempt was made on the Hudson Biver, in 1807, 
with a steam-engine which had been sent out from 
England by Boulton and Watt, the plan of the 
wheels and gearing being siTnilar to that introduced 
by S 3 rmington six years previously. With this 
vessel, whi^ was the first American steamer, a speed 
of about 5 miles an hour was obtained. Fultan 
and Livingston then built several steamboats upon a 
larger scale for carrying goods and passengers, em- 
ploying Boulton and Watt to make the machinery, 
which was still sent out from England. 

Although steam navigation was thus early intro- 
duced on the American rivers, it was not until 1812 
that the first regular steam passage-boat (of tiny 
dimensions, it is true) made Its appearance in Great 
Britain, on the C^lyde. I'his was the Cornet^ built 
for Henry Bell, the proprietor of Ihe Helensbux|^ 
baths, on the Clyde, and who had been for loim a 
most zealous advocate of steam navigation. The 
little vessel was 40 feet long 
and 10 feet beam, with a 
steam engine of 4 horse- 
power on the bell-crank 
principle, the engine being 
placed on one side the 
vessel, and the boiler (of 
wrought iron) on the other. 
The Comet made its first 
voyage in January, 1812, 
and continued to ply regu- 
larly between Glal^ow and 
Greenock at a speed of 
about 5 miles an hour. 
During this and the suc- 
ceeding year two other ves- 
sels were constructed of an 
tnoreased size and power; 
and in 1814 Mr. Cook, of 
Glasgow, built a fourth, called the Qlaegow^ which, in 
point of power and efficiency, became the standard 
at that early period for the construction of river 
steamers. The kind of engine employed was the 
hell-crank, introduced by Boulton and Watt, with a 
crank on the main shaft, which turned the paddle- 
wheels on each side of the vessel llie boiler was of 
wrought iron with internal furnace, and flues sur- 
rounffiid with water. 

The marine engines hitherto constructed were 
single, but in 1814 Messrs. Boulton and Watt applied 
two condensing engines, connected together by cranks 
set at right angles on the shaft, for propelling a 
small steamer on the Clyde. In 1816 a small veuel, 
with a side -lever engine of 14 horse -power W Cook 
of Glasgow, made a voyage from Glasgow to Dublin, 
and thence round the Land’s End to London. It then 
ran with passengers between London and Margate 
with considerable success. In 1818 Mr. David Napier 
had the Roh Boy built by Denny of Dumbaiton, 
with which he was the fiist to establish a regular 
communication between two sea -ports, — namely, 
Greenock and Belfast. The Boh Boy was about 
100 tons burden, and had a single engine of 80 horse- 
power. It was transferred in 1819 from the west 
coast to the English Channel, to run between Dover 
and Calais; ana about the same time Mr. David 
Napier built the Talbot of 150 tons, and two en- 
gines of 80 horse-power each, to run betwera Dub- 
lin and Holyhead The same year the attentkm 
of the admiralty was directed by Lord Melville and 
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Sir Gkorge Cookbum to the importaaoe of steam- 
power for naval puipoBes ; and the Comets the first 
steam-vessel in the royal nai^, was ordered to be 
bnfit. In 1821 steam communication was first estab- 
tiabed between London and Leith. 

The great triumph of steam navigation, the cross- 
ing of the ocean by steamers, had partly been 
achieved in 1819 by the Savcmnah^ an American 
vessel of 800 tons burden, which made the voya^ 
to Liverpool from the United States in twenty-six 
days ; but though assisted by the agency of steam, 
her main progress had been made as a sailing- vessel 
The first steamer proper to cross the Atlantic was the 
Jioyal William^ which sailed from Nova Scotia to 
Gravesend in 1833. The great project of establish- 
ing a line of steamers between Great Britain and 
America was first announced in 1836. The SiriuSt 
which started from London on the 4th of April, 
1838, arrived at New York on the 22nd, being the 
first steamer which had crossed the Atlantic from 
Great Britain. She was followed on 7th April by 
the Great Western from Bristol, which arrived in 
New York on the 23rd. In the meantime a plan 
had been laid before government by Mr. Samuel 
Cunard, an American gentleman, for establishing a 
line of steamers for carrying the mails between 
Liverpool and Boston, touching at Halifax; and 
ultimately, with the aid of government, the Cunard 
line was established. In the navigation of rivers 
the employment of steamers has become universal. 

Some of the more important of the world’s stcjam- 
ship lines may be mentioned here. Among British 
lines, some of which have recently passed under 
American control, are the following : — Cunard Line, 
founded in 1840, Liverpool -New York, includ- 
ing the Campania and haeania (1893); Elder, 
Dempster, & Co., controlling eight lines to America 
and Africa^ the leading British steamship firm in 
point of tonnage; Peninsular and Orient Steam 
Navigation Co., founded about 1837, carrying mails 
to India, China, and Australia; Pacific Steam Navi- 
gation Co., incorporated 1840, America (chiefly South) 
and Australia; Union-Castle Line, formed byan amal- 
gamation in 1900, South Africa; White Star Line, 
founded 1869, chiefly Liverpool-New York, including 
some very large vessels, such as the Oceanic (1899), 
Cdtic (1901), and Cedric (1902), the last the largest 
steamship hitherto built; Wilson Line, founded 1835, 
Baltic trade, India, America; Ley land Line, to North 
America ; Allan Line, with which the State Line is 
incorporated, founded 1864, to Canada; Anchor 
Line, to America (New York), Bombay, and Calcutta; 
British India Steam Navigation Co., incorporated 
1866, carrying mails to Arabia, Persia, India, Mau- 
ritius, &c. ; and the Clan Line, founded 1878, to 
Africa and India. The principal foreign lines are; 
— Hamburg- American Line, founded in 1847, the 
largest in the world, including the Deutschland 
(1900), the fastest ocean steamer in the world; 
Norddeutscher Lloyd (Bremen), founded in 1856, 
to America, including the Kaiser Wilhelm der Grosse 
(1897), Kronprinz Wilhelm (1901), and the Kaiser 
Wilhelm IL (1902), the largest express ocean steamer 
in the world; Messageries Mari times de France, 
founded 1851, Mediterranean, India, Pacific, Africa, 
&c. ; Compagnie G^n^rale Transatlantique, founded 
1862, Havre to America and Africa; American 
Line, incorporated 1871, including the former Inman 
Line, head-quarters Philadelphia ; Austrian Lloyd, ; 
founded 1836, belonging to l^este. I 

An important feature in the history of steam | 
navigation is the introduction of the screw as a I 
propell^ power, instead of the paddle-wheel, by | 
which it has been extended in a manner and to a ! 
degree at one time little thought of. While the | 


screw competes with the paddle-wheel in rivers and 
lakes in ^e speed with which by its aid vessels are 
propelled through the water, its greatest develop- 
ment has taken place in the navigation of the great 
oceans. For long voyages the screw has entirdy 
diiqilaoed the paddle, and all the largest vesselB of 
recent construction are fitted with twin-screws and 
a double set of engines. (See Sobew-pbopelleb.) 
A further development of great importance is the 
introduction of the steam-turbine into screw-vessels. 
See Tubbine in Supp. 

The increase in the number of steamboats sinoe 
the time when the Sirius first crossed the Atl^tic 
has been very great. Whereas in 1814 the United 
Kingdom only possessed two steam-vesselB, together 
of 456 tons burden, in 1901 there were on the 
register of the United Kingdom 7161 steam- vessels 
of 100 tons and upwards, of which the gross tonnage 
amounted to rather more than 12,000,000 tons, or 
about half the whole steam-tonnage of the world. 
The steam-tonnage of the United States was then 
slightly more than 1,700,000; that of Germany was 
over 2,400,000 ; and of France, fully 1,000,000 tons. 
As the number of steamboats has greatly increased, 
so also has their size, and even the gigantic Great 
Eastern has been surpassed, not only in length, but 
also in tonnage, by vessels of immensely greater 
practical value. See Ship. 

Some account of the steam-engines employed for 
propelling ships has been given under STEAif-ENGiNE. 

STEAM AND POWER HAMMERS. The steam- 
hammer is a machine extensively employed in mal- 
leable iron-works in the forging of wrought-iron 
cranks and shafts for marine and land engines, in 
the manufacture of armour plates, &c., and in the 
smiths* shops of all the principal engineers, ship- 
builders, and railway companies both in Great Britain 
and in foreign countries. So far back as the year 
1784 James Watt obtained a patent in which he 
specified a steam-hammer, and although not carried 
into practical operation by him for the very good 
reason that there was no demand at that date for 
such a tool, yet he is clearly entitled to the merit 
due him as the original inventor of the steam-hammer. 
The part of his specification relating to the steam- 
hammer is as follows ; — ‘ My fifth new improvement 
consists in appl 3 dng the power of steam or fire engines 
to the moving of heavy hammers or stampers for 
forging or stamping iron, copper, and other metals or 
matters, without the interventon of rotative motions 
or wheeli^ by fixing the hammer or stamper to be so 
worked either directly to the piston or piston-rod of 
the engine, or upon or to the working beam of the 
engine, or by fixing the hammer or stamper upon a 
secondaiy lever or helve, and connecting the said 
lever or helve by means of a strap or of a strong rod 
to or with the working beam of the engine, or to or 
with its piston or piston-rod*. In 1806 a second 
patent was obtain^ by William Deverell, which 
was also to * work by the direct application of steam 
without the intervention of wheels, pinions, or any 
rotative motion ’. With the wonderful progress made 
in steam navi^tion, railways, and various manufac- 
tures during ^e succeeding years, there arose a de- 
mand for larger articles of wrought iron, and James 
Nasmyth, the Scottish engineer, designed in 1889, 
and patented in 1842, a direct-acting steam-hammer, 
which immediately came into extensive use. The 
first steam-hammer actually constructed was that set 
up in the works at Creuzot in 1841 by the chief en- 
neer of those works, M. Bourdon, who had seen li&. 
asmyth’s plans on theoccasionof a visit made by him 
to the establishm^t of the latter near Manchesttf . 
In the hammers patented Watt, Deverell, and 
Nasmyth the hanmering weight is attached to the 
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lower end ol fhe ■tenm piston-rod, end the diode d 
eeoh blow being oommunioated to the piston end 
piston-rod oansed frequent end very serious brnkeges 
of these parts of the machine. In 1646 John Condie 
took out a patent for a steam-hammer entirely dif- 
ferent from ttiose previoosly mentioned, and intended 
to obviate the evils referred to. The great improve- 
ment in Condie’s steam-hammer oom&ts in the fact 
that the steam-oylinder is movable, and bears the 
hammer face dovetailed into it at its lower end, 
whilst the piston and its rod are fixed to the framing. 
The steam is introduced into the cylinder above the 
piston, and pressing against the cylinder cover raises 
the hammer between guides to the required height. 
An exhaust valve is then opened, allowing the hammer 
to fall not only with the force of gravity, but when it 
rises to the full height, with the additional impetus 
derived from the compression of the air under the 
piston. With the most powerful hammers steam is 
also introduced on the under side of the piston so as 
to augment still further the speed and force of the 
blow. The valve gearing is so arranged that the 
attendant can arrest the motion of the hammer 
whilst it is falling, or cause it to fall at any moment 
while it is ascenmng. Light and heavy blows may 
thus be given at wiU. The credit of contriving the 
mechanism for this purpose belongs to Mr. Wilson, 
the head engineer of Mr. Nasmyth’s establishment. 
For light hammers the fhuning consists of a single 
iron standard, the upper part of which, supporting 
the hammer and containing the guides in which it 
works, comes forward so as to admit of the anvil 
being placed directly beneath the hammer. The 
heavier steam-hammers, on the other hand, are sup- 
ported by two standards meeting at the top^ and 
the anvil lies between the two. When the hammer 
is a very heavy one the standards are made of wrought 
iron. Condie’s hammer was successful beyond the 
inventor's most sanguine expectations, and when the 
specifications for the immense shafts and cranks 
required for the paddle-engines of the Great Eattem 
were issued the 6-ton hammer made by him in 1858 
for Messrs. Fulton and Neilson of Lancefield Forge, 
Glasgow, was selected for that purpose on account 
of its great power and excellent arrangement of fram- 
ing, which allowed the workmen easy access to all 
i^es of the anvil iSince that date very much larger 
hammers have been erected. Specially powerful 
hammers are required for the manufacture of the 
enormous forgings which have now to be made for 
heavy ordnance, propeller -shafW and other pur- 
poses. At Woolwich a hammer was erected having 
a weight of about 40 tons, the height of fall being 
over 15 feet. With steam introduced to assist the 
downward stroke it has a striking force equal to 
what a height of 80 feet would give. An 80-ton 
hammer was erected at the Creuzot iron-works in 
France. By 1885 a 100- ton hammer was in operation 
at the Cockerill works, Seraing (Belgium), and in 
1888 Elrupp at Essen erected one of 150 tons. Even 
heavier hammers have since been made, and on the | 
other hand comparatively light ones capable of giving 
an enormous number of strokes per minute. 

Several modifications have bem made in the appli- 
cation of Oondie’s moving-cylinder principle in the 
design of steam-hammers. In Neilson’s and Wilson’s 
radial hammers the cylinder is supported at some 
distance from the base of the standard, and may be 
turned round in an arc of a circle (in Wilson’s round 
the circumference of a complete circle, with a radius j 
of 6 feet from the centos of the base of the standard). 
Such hammers are used for light but complicated 
forgings, the anvil block bearing d i e s of various form. 
In Bamsbottom’s hammer two hammer-cylinders 
viovo horison tally in the same line but in apposite 


direotioiia, and the piece to be forged is plaoed between 
the two. Steam must of course be used in tiiis case 
for propulsion as well as for retraotioiL This form of 
hammer admits cl the anvil being dispensed with, but 
sometimes it is combined with the descending hammer 
so that a piece is compressed on lour sides at onoe. 
There are some other Idnds of steam-hammers suit- 
able for light work besides those on Condie's prin- 
ciple. In most of these the hammer head is attached 
to the end of a horizontal shaft which acts as a lever, 
the fulcrum of which is nearer the free end of the 
shaft than the end bearing the hammer, and the 
hammer is raised by cams attached to a revolving 
drum, and falls when by the revolution of toe drum 
the shaft is freed from one of the cams. An ingenious 
machine appljring the principle of Nasmyth’s hammer 
was invented by Mr. x^asmyth himself for pile-driv- 
ing, and has been found of immense service for the 
purpose for which it was designed. The machine is 
constructed like a carriage, and moves upon rails, and 
besides lifting and letting fall the weight which drives 
the pile contains apparatus for picking up the piles 
in succession, hoisting them in the air, dropping toem 
in their place, and g^ding them while bring forced 
into the ground. This pile-driving machine will sink 
about 800 piles in the time that it took by the old 
method to nnk one, and it will do this without injury 
to the piles, the heads of which by the old method 
were completely shattered. 

There are two kinds of power-hammers besides 
those driven by steam, the hydraulic and the pneu- 
matic — the former having a head connected ^rith a 
piston acted on by hydraulic pressure, while in the 
latter compressed air is the force employed. 

STEAM -PLOUGH. The first steam plough was 
the invention of Kiohard L. Edgeworth and was 
patented in 1770, long before any necessity for such 
a machine existed. Edgeworth's invention never 
received any practical application, and more than 
rixty years appear to have elapsed before the atten- 
tion of agriciilturists was again turned to the possi- 
bility of ploughing, with economical advantage, by 
steam. A patent for an improved apparatus, with 
this object, was taken out by Mr. Heatneote in 188^ 
but this invention also failed to yield practical 
results. From this date, however, numerous methods 
for ploughing by steam were devised, and some of 
those invented within twenty years of the date last 
mentioned, put into actual operation in the work of 
farming. Yet none of them presented such advan- 
tage over the ordinary method of ploughing as to 
bring them into anything like ^neral use, or even 
to cause them to be used by any but their ic^ediate 
patrons. In almost all of them the engine supplying 
the moving power accompanied the ploughing imple- 
ment over toe field, and when this is the case toe 
loss of power is too great for the machine to be 
profitably employed. The first invention that has 
proved to be of economic value is that of Mr. John 
Fowler, who, in 1852, employed a stationary steam- 
engine to drag a draining- plough, which was connected 
with it by a rope. In subsequent years he worked 
out this invention for ordinary ploughs, and in 1856 
received for it the gold medal of the French Agricul- 
tural Exhibitions. Since that date this machine, or 
others contrived by toe same inventor on the same 
principle, have been awarded prizes i^ost every 
year by all the chief amoultural societies in tom 
country, as well as several on the continent of Europe 
and in other parts of the world. In 1860 a machine 
of his gained the prize offered for steam-ploughi bj 
the Koyal Amcultural Society, on the occasion ol 
their show held at Canterbury, and the maflbitio then 
stood the severe tests to which aU the oo m peting 
machines were put, in such a manner as thoroui^y 
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to aftobllib Iti pnotieal value. Fowler'i iteam- 
ploaghing apparatus is made according to four dif- 
ferent systems, each of which has its own advantages. 
]to the first system there are two portable engines, 
one of wUch is stationed on each siae of the field to 
be ploughed, and the ploughing implement is drawn 
from one to the other utemately, by means of a 
chain of hard steel rope. The fiirt oost of the ap- 
paratus made on this system is greater than that of 
any of the other systems, but the system has these 
two great recommendations above all the others, that 
the two engines can transport themselves and all the 
rest of the apparatus to where they are wanted, 
without any additional manual or animal labour, and 
can be set to work, without loss of time in maJdng 
preparations, as soon as they have reached their 
destmation. In the second system there is only one 
engine, which is stationed on one side of the field, 
w^e on the opposite side of the field there is an 
* anchor,' which forms the point of resistance for the 
steel rope which pulls the plough. This anchor is a 
sort of heavy carriage, with a horizontal wheel round 
which the chain turns, and resting on four thin disk 
wheels, which sink in the ground so as to prevent 
the anchor from being digged sidewards by the 
strain of the rope, but on which it may move forwards 
when necessary. In the third system the apparatus 
is so constructed that it may either be work^ in the 
same way as in the second system, or with the engine 
stationed in one comer of the field, snatch-blocks 
being used to guide the rope attached to the plough. 
In the fourth system the engine is always stationed 
in a comer of the field, and the ploughing instmment 
u drawn between two anchors on opposite sides of 
the field. In all cases the ploughing instrument has 
several shares for different furrows. It is, likewise, 
always double, having similar sets of shares before 
and behind, and is so oonstmcted that when the one 
set of shares is in the grotmd, the other set is high 
in the air. This arrangement obviates the necessity 
for turning. As steam-ploughing apparatus are usu- 
ally beyond the means and ^yond the requirements 
of single farmers, companies have been formed at vari- 
ous places for hiring them out to all who want them. 

STEARIC ACID, | q xUs acid may 

be prepared from many of the natural fats, animal 
or vegetable, by saponifying the stearine which they 
contain with lime, and decomposing the calcium 
stearate so produced by means of d^ute sulphuric 
add. On the large scale stearic acid is prepared by 
decomposing fats by means of superheated steam. 
Stearic add is a white, crystalline substance, melting 
at 69**; it is when pure inodorous and tasteless; it 
has a distinctly add reaction, and forms a number 
of salts, of which the best known are ordinary soft 
soap (potassium stearate) and hard soap (sodium 
stearate). See Soap. 

When stearic acid is heated to 200° in oxygen it 
is completely resolved into carbon dioxide and water; 
it bums in ^ air with the production of these com- 
pounds and various hydrocarbons, and gives out a 
dear, white light, hence it Is much used in making 
candles. 

STEAE.INE, a fat obtained from mutton suet 
The substances included under the name stearine are 
really three in number; they are all glyceric ethers, 
oontaining the radide stearyL The doohol glycer- 
ine contains three atoms of replaceable hytogen; 
when one of these is replaced by steaiyl we obtain 
CgHs 1 

mono-iteortns, OuELsiO > Og; when two are replaced 
^ H, \ CgHg ) 

by the same radide, di^gUainau^ (OigHggO)t > On la 

H } 


produced; and whMi three atoms of hydrogen are 
replaced we obtain tri^itearine, i 

last-named substance is that which is obtained from 
mutton suet; the two former substances are produced 
by heating glycerine and stearic add together in 
sealed tubes. Tri-stearine may be prepared by melt- 
ing mutton suet, adding an equal quantity of ether, 
pressing the fat which (nystaUizes from the ethereal 
solution when cold, and reorystaUizing repeated^ 
till the melting-point of the fat is constant at 62° 0. 
Tri-stearine forms white, pearly nodules^ mixed with 
fine needle-shaped crystals; it is without odour, tasta^ 
or action on test-papers; it is a non-conductor of 
electricity. The melting-point of tri-stearine alters 
with the temperature to which the fat is subjected; 
as prepared ^m mutton-fat by crystallization from 
ethereal solutions, tri-stearine melts at 62°; but if 
this modification heated to 65° or 66°, and allowed 
to solidify slowly, it forms a friable^ crystalline mass^ 
which does not melt below 69°*7. If this be now 
heated to 78°‘7, and then cooled, it does not solidify 
until the temperature falls to 51°*7, and the melting- 
point is now found to be 52°. Stearine is now largely 
employed in the manufacture of candles. For this 
purpose mutton or beef tallow, palm-oil, and differ- 
ent kinds of fatty matters are employed. The fatty 
matter is either heated for some time with strong 
sulphuric add, then washed with water, and finally 
distilled; or it is subjected to the action of super- 
heated steam, under a considerable pressure, and 
afterwards distilled. The object of these processes 
is to decompose the stearine (and other fats, for 
example, paLmitine, oleine, &c.) into glycerine and 
stearic acid, and to separate these products from one 
another. Stearic acid, which is a solid substance, is 
the material of which the so-called stearine cantUes 
are composed. See Stbahio Acid. 

STEATITE ($oap-stone)f a silicate of magnesium 
and fduminium. All the varieties of steatite are so 
soft that they may be easily cut by a knife, and in 
most cases scratched by the nail Its powder and 
surface are soft, and more or less unctuous to the 
touch. It is seldom translucent, except at the edges. 
Its fracture is, in general, splintery, earthy, or slaty, 
with little or no lustre. Exposed to heat, it becomes 
much harder, but is almost infusible by the blowpipe. 
Its colour is usually gray or white, variously mixed 
with green, yellow, or red, and is sometimes a pale 
yellow, red, or green, of different shades. Its specific 
gravity is usually between 2*65 and 2*80. It occurs 
in masses or veins, or small beds, in primitive and 
transition rocks, more particularly in serpentine. 
From its softness and tenacity, which enable it to 
be cut or turned into various forms, and its property 
of becoming hard by heat, steatite is a useful mineral 
It is employed for the hearths of furnaces, the sides 
of firepl^es and stoves, &c. It has a great affinity 
for glass, and, reduced to a fine powder and mixed 
with colouring matters, it is us^ for painting on 
this substance. It readily unites with oils and fats, 
and enters into the composition of the balls em* 
ployed for cleaning silks and woollens. It is used 
to give lustre to marble, serpentine, Ac., and, mixed 
with oil, it serves to polish metal and crystal. Stea- 
tite is also used in toe preparation of glazed paper. 
It facilitates the action of screws, and may be em- 
ployed for diminishing friction in machinery. Stea- 
tite is one of the varieties of talc (which see). 

STEEL. — The term steel as now used includes 
such a wide range of materials that it is almost 
impossible to give a satisfactory definition. It may 
be sufficient to say that steel is an alloy of iron and 
carbon, with small quantities only of other impuri- 
ties, the quantity of carbon varying in most cases 
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from 0*1 per cent to 1*5 per cent, though in ex- 
ceptional cases it may be either lower or higher. 
St^ may for convenience be divided into two 
cl asse s , though there is no sharp line of demarcation 
between the two, but the one passes gradually into 
the other: (1) Hard or tool steel, iron containing 
from 0*5 to 1*5 per cent of carbon. Its moat im- 
portant characteristic is that it becomes hard when 
heated to redness and quenched in water. And (2) 
mild or structural steet containing from 0*1 to 0*5 
per cent of carbon, which does not harden sensibly 
on quenching from redness. The two varieties are 
used for quite different purposes, and, as a rule, are 
made by different processes. 

Hard or Tod Steel. — This, until the invention of 
the Bessemer process, was the only material known 
as steel. The hardness increases with the quantity 
of carbon, and many grades or tempera are therefore 
made. The following is a list of the grades usually 
made, with the percentage of carbon : — For razors, 
14 per cent; for files, 1§ per cent; for turning tools, 
&c., IJ per cent; for large turning tools, dies, &c., 
14 per cent; for cold chisels, 1 per cent; for sets, 
wood -chisels, &c., J per cent; for dies, &c., f per 
cent; for springs, &c., J per cent. 

The higher the percentage of carbon the harder is 
the metal, the greater its tensile strength, and the 
more difficult it is to work or weld. The more 
carbon also the harder, and at the same time the 
more brittle does the metal become when quenched, 
so that the harder steels are used for cutting-instru- 
ments where a keen edge is required with but little 
strength, whilst the softer are used for articles 
where strength is imjwrtant. 

When an article of steel is quenched in water (or 
oil or mercury) it becomes very hard and brittle; 
too hard, in fact, for use. The hardness must, there- 
fore, be reduced to some extent, and this is done by 
the process called tempering. The article is heated 
to a moderate temperature, far short of that to 
which it was heated before quenching, and is then 
cooled in water. This operation reduces the hard- 
ness and brittleness to some extent, and the higher 
the temperature to which it is heated the greater 
is the reduction of hardness. The temperature is 
judged by the appearance of the metal. As it is 
heated the surface of the iron becomes covered with 
a film of oxide, and as the temperature rises it 
changes in colour, passing through all shades from 
yellow to purple as the temperature rises from 220® C. 
(428® F.) to 316° C. (660® F.), the higher temperature 
being short of visible redness. By watching the 
steel, therefore, the workman knows exactly when 
to withdraw it from the furnace to attain the hard- 
ness required. The accompanying plate gives a good 
idea of the scale of colours seen. Mild steels behave 
very differently. They are not sensibly hardened 
by sudden quenching, though no doubt a molecular 
change is produced. They are malleable at a red 
heat, can l^ rolled or hammered into the required 
form, and can be welded. The milder the steel the 
lower is its tensile strength, and at the same time 
the greater its plasticity or elongation before frac- 
ture, and therefore the less its brittleness. The 
following will give an idea of the steels used for 
various purposes : — 

Carbon, -06 to *07 per cent—very mild steel for electric con- 
ducting-wires. 

„ *09 to 12 per cent— soft wire rod ; steel for tin 

plates. 

„ *14 — per cent— rivets, 

„ *18 to *18 per cent— boiler plate. 

„ -11 to *17 per cent— ships' plates. 

„ *17 — per cent— girders. 

„ *28 to *30 per cent— railway axles. 

,, *80 to *40 per cent— raOs. 

» *46 to *50 per cent— loeomotive tpea. 


In practice the tensile strength which the steel 
must bear, and the elongation on an 8- or 10-inoh 
test-piece before fracture takes place, is usually 
specified. It is impossible to make steel which 
shall contain absolutely nbthing but iron and car- 
bon, though the nearer the steel approaches this 
the better. The impurities likely to & present are 
silicon, manganese, phosphorus, and sulphur. All 
these tend to harden the metal and decrease its 
plasticity. The two first-named do not seem to be 
objectionable if present only in very small quantities, 
but the two last alwa3rs injure the steeL Phos- 
phorus, whilst having little effect on the tensile 
strength when present in moderate quantity, renders 
the metal very much more brittle under shock or 
suddenly -applied stress, and the higher the carbon 
the greater seems to be its effect. It is therefore 
a moat objectionable constituent in all varieties of 
steel. Sulphur seems to have little effect on the 
properties of the metal in the cold, but makes it 
‘red short’ or brittle when hot, so that it is very 
difficult to work. Mild steel is usually stronger 
and tougher than malleable iron of the same carbon 
content, but it never shows the fibrous fracture so 
characteristic of the iron. The very mild varieties 
can be welded as easily as malleable iron. 

Preparation of Steel . — Steel may be made in 
many ways. (1) Direct from the ore, by processes 
similar to the direct processes for the preparation of 
iron, the spongy metal being left longer in contact 
with the carlKm. This process is not now used. (2 ) By 
the partial removal of the carbon, as in puddling, but 
stopping the piocess when a certain percentage of 
carbon is left (this process is not used); or by a 
modification of the Bessemer process, in which the 
* blow ’ is stopjMJcl l»efore all the carbon is removed. 

(3) By carbonizing malleable iron by heating it in 
carbon. This is the cementation process, which is 
still used for the preparation of high -carbon steels. 

(4) By completely, or almost completely, removing 
the carbon and other impurities from molten pig- 
iron by oxidation, and then adding carlx)n in a 
suitable form to the required amount — the Bessemer 
and Siemens processes. These are largely used, 
principally for the ])roduction of mild steels. 

The Cementation ProocBS . — This is the old process, 
and is still almost exclusively used for the produc- 
tion of hanl steel. The best bar -iron is used, 
rolled into Inirs alx)ut 3 inches wide and $ inch 
thick. These are put into large stone boxes or 
chests, each capable of holding many tons, and are 
{jacked in granulated charcoal, the chest being then 
cxjvered with a suitable covering to exclude air. 
The chests and their contents are slowly heated to 
full redness, this taking about two days, and are 
maintained at this temperature for from three to 
eight or ten days, according to the character of 
steel which is to be made. They are then allowed 
to cool, and the chests are unpacked. The bars are 
found to have undergone several changes: they 
have increased 'in weight by 1 per cent or so; and 
the surfaces, which were quite smooth when the 
bars were packed, have become covered with a 
large number of blisters, whence the metal in this 
condition is called ‘blister steel’. When the bar is 
broken the fracture is very different to that of the 
iron bar, the metal having been wholly or partly 
cemented into steel. If a low-carbon steel is being 
made' there will be some ‘ sap ’ or unaltered malleable 
iron in the centre, only the outer edge being steel ; 
but if a higher-carbon steel is being made the bar 
will be steel throi^h, that is, the whole will have 
been converted. Thus the solid carbon has been 
conveyed into the metal, though there is some uncer- 
tainty as to how the transference has taken place. 
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The blisters are due to the evolution of gas within 
the metal by the reduction of oxide or silicate of 
iron, which is always contained in maUeable iron, 
and tile gas being unable to escape, if near the 
surface exerts sufficient pressure to produce a bubble 
or blister. 

Shear-Sted , — Blister steel is not homogeneous 
enough for use. The bars are therefore out up, 
piled, heated, and hammered down under a hammer, 
thus constituting ^shear-steel’. The process being 
repeated gives ^double shear-steel’. 

CruetbU Cast-Sted . — ^Even shear-steel is not per- 
fectly homogeneous. To make it so it must be melted. 
Crucible cast-steel was first made by Huntsman in 
Sheffield about 1770, and the industry is still almost 
exclusively confined to that district. The blister steel 
bars are broken up and melted in crucibles in a 
crucible furnace. The whole art consist in keeping 
the steel melted just long enough before pouring. 
If it be poured as soon as it is melted the ingot is 
porous and is of no use; if it be kept melted too 
long the metal becomes brittle. The period during 
which the steel is kept melted after fusion is called 
‘killing’, and the steel when ready is said to be 
dead melted. The killing takes from half an hour 
to two hours. The porosity of the unkilled steel 
is no doubt due to the evolution of gas during 
solidification, and the change produced by killing 
seems to be due to the absorption of small quantities 
of silicon from the pot. 

The Bessemer Process . — This process was invented 
by Sir H. Bessemer, and was first described in a 
paper read before the British Association at Bath 
in 1856. Soon afterwards the works of Bessemer & 
Co. were started at Sheffield, and the process came 
rapidly into use. At first Bessemer made hard or 
tool steel, but this was soon abandoned, as the 
demand for the material called mild steel, which 
was now made for the first time, became very great. 

Principle . — The principle of the process as now 
conducted is very simple. Air is blown through 
molten pig-iron till all the impurities are burnt out, 
the oxidation of these impurities producing enough 
heat to keep the metal liquid even after all the 
carbon is removed. It is found that in this condi- 
tion the metal, if poured, would be brittle or rotten, 
and unfit for use, owing to the absorption of oxygen. 
To remedy this, spiegeleisen or ferro-manganese, 
which are alloys of iron, carbon, and manganese, is 
added. The manganese removes the oxygen as oxide 
of manganese, which passes into the slag, and at the 
same time the requisite amount of carbon is added 
to give the steel the required composition, and the 
metal is cast into moulds. 

The Plant . — ^The iron has to be supplied in the 
liquid condition, and may be either melted in a 
cupola or brought direct from the blast-furnace. 
The vessel in wnich the operation is carried out is 
called a ‘ converter ’ in this countiy, or a ‘ vessel ’ in 
America. It is usually of the form shown in fig. 1, 
though this may be much varied. It is made in 
three parts, the middle or body A remaining per- 
manently in position, whilst the top and bottom 
portions can 1^ removed for relining. It is made 
of steel boiler-plate, about { of an inch thick, and is 
lined with ganister or some other refractory material. 
Round the body passes a strong iron band, the 
trunnion-ring, which carries the trunnions on which 
the vessel can be rotated. The one trunnion M is 
hollow, and communicates with a passage in the 
standard, by which air passes from the blowing 
engine^ so arranged that the air can continue pass- 
ing whilst the converter is rotated through at least 
90°. From this hollow trunnion a blast-pipe D passes 
down the side of the converter and communicates 


with an air-oheBt below. The bottom of the con- 
verter casing is provided with holes, through which 
paw the ‘tuyeres*. These are day cylinders, about 
3 inches in diameter and 18 inches long, perforated 
with a number of holes. The bottom of the lining 
is made up to the level of the top of the tuyeres. 
The bottom of the air-chest is so &ced that it can 
be easily removed so as to allow of the replacement 
of a tuyere when necessary. The second trunnion 
carries a toothed wheel H, by which the converter 
can be turned over. In addition to the converter 
a ladle is required, which must be lai^ enough 
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to hold all the metal, usually about 10 tons. This 
is carried on a ladle crane in a circular pit, round 
the circumference of which the moulds are placed, 
and is so arranged that it can be lowered under 
the converter to receive the metal and raised over 
the moulds so as to deliver it. The ladle is made 
of steel plates, lined with some refractory material, 
and is provided with an opening at the bottom, 
closed by a plug, worked from outside, so that the 
ladle can be brought over a mould, the plug raised 
to allow the molten steel to fill the mould, and then 
lowered till the ladle is brought over the next 
mould. Cranes are required to strip the ingots when 
solidified, that is, to lift away the moulds; to re- 
place them for the next charge, and to lift away 
the ingots themselves ; also suitable plant for carry- 
ing away the portions of the converter for relining 
and bringing up and placing fresh ones. The air is 
supplied at a pressure of about 15 to 20 lbs., usually 
by direct-acting horizontal engines. 

The Blow . — The converter iSing ready, it is turned 
into the horizontal position, and the ^arge of say 
10 tons of molten iron is run in from a ladle. It 
is essential that the converter should be so shaped 
that the metal lies clear of the tuyere holes, or 
when there is no blast on it would run into the 
holes and stop them. The blast is then put on, 
and the converter is slowly turned into the vertical 
position. As the metal flows over the tuyeres 
there is a vigorous projection of sparks, i.e. glo- 
bules of molten iron. As the full depth of the 
iron comes over the tuyeres the shower of sparks 
diminishes and the rush of air through the metal 
can be distinctly heard. At first there is very 
little flame visible at the mouth of the converter, 
but as the process goes on and the temperati^ 
rises a decided flame makes its appearance, which 
soon increases in size and brilliancy. At first it 
is very unsteady, then it becomes steady, bright, 
and dense. The intensity of the action then begins 
to diminish, the flame becomes less luminous and 
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dinumsheB in voliime, and at laat — about twenty 
minutes from the start in ordinaiy cases — ^it suddenly 
becomes mudi smaller, or drops, and the blow is 
over. Thus in about twenty mmutes 10 tons of pig- 
iron will have been convert^ into mild steel. The 
^nverter is veiy promptly turned over, the blast 
is turned off, ana the metu is poured into the ladle, 
the neoessaiy amount of ferro - manganese being 
either thrown into the converter before pouring, or 
into the stream of metal as it flows into the ladle. 
The ladle is moved away, the converter is turned 
down so that some refractory slag which has not 
poured with the metal may got out. It is then 
examined, and if no repairs are necessary is turned 
up, and is ready for the next blow. In the mean- 
time the metal is run into the moulds, the slag 
emptied, and the ladle made ready for the next 
charge. As soon as the metal has set, the ingots 
are stripped, lifted away, and the moulds replaced. 
The converters are worked in pairs, so that imme- 
diately the blow is over in one, the other is moved 
up to start, and thus with two converters about 60 
tons of iron can be made into steel in an hour. In 
America the process is worked much more quickly, 
the time of blow being about 10 or 12 minutes. 

Theory of the Prooees. — As the air enters the 
iron, oxide of iron is formed, which is at once 
partially reduced by the silicon forming silicate 
of iron, which rises as a slag. Any manganese is 
also oxidized, and enters the slag. The carbon is 
then attacked. At first carbon-dioxide is formed, 
but as the temperature rises carbon-monoxide is 
produced, which bums at the mouth of the con- 
verter, producing the flame. The sulphur and phos- 
phorus are not removed, and therefore pig-iron free 
from these elements must be used. The heat is 
produced by the oxidation of the silicon, carbon, 
manganese and iron, mainly by the two first. It 
is essential, therefore, that the pig-iron should con- 
tain about 2‘5 per cent of silicon, or the blow may be 
too cold if there be too little, or too hot if there be 
too much. 

Swedish Proceee. — In Sweden the process is still 
carried out in its original form. Swedish iron low 
in silicon is used, and the blow is stopped when it 
is judged that the carbon is reduced to the right 
amount, and the metal is poured. Steel is thus 
made containing as much as 1 per cent of carbon. 

The Basic- Beteemer Process. — Since phosphorus 
is not removed in the Bessemer process, phos- 
phorus-free pig-iron must be used, and thus the 
process was limited to those districts where ores 
suitable for making such ir6n occur or can be 
obtained. It was soon seen that the reason for the 
non-removal of the phosphorus was the siliceous 
lining of the converter, and that if, in place of this, 
lime or some similar basic material could be used, 
the phosphorus might be eliminated, but it was 
difficult to find a suitable material The difficulty 
was overcome in 1877 by Messrs. Thomas & Gil- 
christ, and the process is therefore often called by 
their names, though more usually it is called the 
basic- Bessemer process, because it is the Bessemer 
process with converters lined with basic material. 

The material used is magnesia-lime, made by 
burning magnesian-limestone (dolomite), which is a 
double carbonate of lime and magnesia, containing 
a Hwiall amount of silica. The lime is mixed with 
hot anhydrous tar, and is either moulded into bricks 
or rammed into the converter to form a lining. 
In making the bottom the material is rammed round 
a series of iron pins, which are afterwards with- 
drawn, leaving holes for the passage of the air. 
The plant used does not differ much from that used 
in the ordinaiy form of the Bessemer process, except 
vouint 


that the converters must be larger or the charges 
smaller, as a large amount of sl^ is produced. 

The iron is melted and run into the converter as 
usual, about 10 to 15 i>er cent of lime being also 
added. The converter is turned up, and the blow 
commenced. The ejection of sparks is more vigor- 
ous than is the case of the ordinaiy blow, the fl^e 
is somewhat more luminous, and at the end there is 
evolution of red fumes, showing that iron is being 
oxidized. When the flame drops — when the carbon 
is all removed — the operation is not over, for the 
bulk of the phosphorus is still in the meheJ. The 
! blow is therefore continued till this is removed, 
this being called the after-blow. There is no ex- 
ternal indication of the end, so the converter is 
turned down and a sample is taken and examined. 
When the sample is satikactory, the slag is poured 
off as completely as possible, the ferro-manganese 
is added, and the casting, &c., carried on m the 
usual way. It is necessary to pour off the slag 
before adding the ferro-manganese, or phosphorus 
would be reduced and pass into the steel. 

The iron used should be low in silicon, not more 
than 1*5 per cent or there will be waste of lime, 
and should contain 8 or 4 per cent of phosphorus, 
the combustion of which >vill keep up the tempera- 
ture at the end of the blow. Such pig-iron is made 
for the purpose, and is called ‘ basic-pig The slag 
contains a large quantity of phosphoric acid, and 
is CTound and used as a manure. 

The Siemens or O^n-Hearth Process. — The Sie- 
mens process differs in many respects from the Bes- 
semer. The furnace used (fig. 2) is a reverberatory 
furnace heated by gas, and the oxidation is broi^ht 
about mainly by the addition of oxide of iron. The 
process became possible when Siemens perfected his 
regenerative furnace. 

The fuel used is always producer gas (see Fuel). 
The furnace is provided with regeiierators, o D, which 
are simply chambers filled with refractozy fire-bricks 
set chequer-wise, so as to allow ready passage of the 
gas. There are four chambers provided with suitable 
valves (see fig.), so that they can be put in connection 
with the furnace or the chimney, and two with the 
gas main, and two with the air. When the furnace 
is at work, the air and gas for combustion are passed 
to the furnace through two of the regenerators, and 
the products of combustion jjass to the chimney by 
the other two. Thus the one pair will be being 
cooled, giving up its heat to the air and gas, and the 
other will be being heated by the products of com- 
bustion. The direction of the gases is reversed about 
every hour, so that the regenerators are kept at a 
high temperature, and the gas enters the furnace at 
a full red heat. 

The body of the furnace will be 20 to 80 feet 
long, and 12 feet or so broad. The roof is usually 
built to dip a little towards the middle. At eacn 
end are the gas and air ports for the admission of 
gas and air, the latter being above, and being ex- 
tended so as to overlap the gas ports at each end. 
The bottom of the furnace consists of a layer of fire- 
bricks set on edge on an iron plate, and on this is 
the working bed about 18 inches thick of refractory 
sand. The bed is made to slope towards a tap-hole 
at the back of the furnace, ^ere are usually six 
working doors, three on each side. The furnace is 
placed BO high that a ladle on a suitable carriage 
can be run under the tap-hole to receive the met^ 
and it is built of veiy refractory fire-bricks. 

The charge of pig-metal and scrap, which will 
amount to from 20 to 50 tons, is put on to the 
hearth of the furnace either by l^nd, or more 
rapidly means of a charging machine. The 
charge soon melts, and during melting oxidation 
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ti^es place to some extent, so that a considerable 
amount of silicon is oxidiz^ by the oxide of iron, 
and slag is formed. When the charge is melted, 



haematite is added and stirred in from time to 
time. When the silicon is to a large extent removed, 
the carbon is attacked, and the metal boils. When 
the boil ceases, a sample is withdrawn and tested. 
If the carbon is sufficiently removed the metal is 
tapped ; if not, more ore is added. When the charge 
is ready, it is tapped into the ladle, the ferro-man- 
ganese is added, and the metal is distributed to 
the moulds. The time occupied will be from eight 
to twelve hours. 

The Sievfiens- Martin Process. — If a large quantity 
of scrap be available the process can be carried on 
without the use of ore, enough pig-iron being added 
to compensate for the atmospheric oxidation. This 
form of process is called the Siemens-Martin process, 
And is the one that was first used. 

The Basic-Siemens Process. — When it was found 
that phosphoric iron could be made to yield good 
ateel in a basic-lined converter, it was thought that 
similar results might be obtained in the open-hearth 
Ateel furnace. The attempts were attended with 
great difficulty, owing to the fact that the materials 
that can be used for making basic bricks are not 
atrong enough to build the roof of the furnace, so 
that both acid and basic materials must be used, 
And obviously these must not be allowed to come 
in contact. By the use of a parting layer of 
graphite or chromite, the difficulty has been over- 
come, and the basic open-hearth process has become 
A success. The furnace is lined with burnt dolomite 
or magnesite, and the charge is worked exactly in 
the same way as in the ordinary process, except that 
lime is add^ with the charge. Almost any pig- 
iron, provided it be free from sulphur, can be used, 
AS the phosphorus is completely eliminated. 

Sulphur Rernoifol. — Sulphur is not removed 
Any of these processes; but by the Saniter process, 
which consists in treating either the iron as it 
comes from the blast-furnace, or on the hearth of 
the 8^1 furnace, with a mixture of lime and calcium 
chloride, it may be to a large extent got rid of, and 
thus steel may be i]^e from iron containing sulphur. 

iKioefit ifoc&j/Soation8.-->-T^ Shaniftna or open-hearth 


furnace has been greatly modified during the last 
few years. The furnaces are now made of large 
size, holding 50 tons or more, and are sometimes 
made so that instead of being tapped in the usucd 
way the body of the tumaoe is tipp^ or rolled over, 
so as to pour the metal out of a spout. 

Two modifications have been made in the process 
with great promise of success. In the Bertrand- 
Thiel process two furnaces are used, the process 
being commenced in the one and finished in the 
other. In the Talbot process a large tipping furnace 
is used. The first charge of say 75 tons is worked 
in the usual way, and 25 tons is poured out, pig- 
iron is then added to bring the charge again to 
75 tons, and when this is re^y another 25 tons is 
poured off, and so on, a residue of metal being always 
left in the body of the furnace. By this means the 
working is much quicker, and a much laiger output 
can be secured. 

Casting the Sted. — The steel is cast from the ladle, 
which receives it from the furnace or converter, into 
suitable moulds. It may be cast either into the forms 
required for use, or it may be cast into ingots to be 
rolled down into the required forms. Great difficulty 
was experienced in obtaining sound castings, espe- 
cially from very mild steel, owing to the fact that 
such steel dissolves a large quantity of gas which it 
gives off during solidification, and if this does not 
escape completely it makes cavities or blow-holes in 
the steeL This difficulty has been to a large extent 
overcome by the addition of small quantities of 
aluminium, which prevents the evolution of gas, and 
therefore ensures sound castings. 

Working the Sted. — When the mould is removed 
the red-hot ingot of steel may be allowed to cool, 
but it is usually at once transferred to a ‘soaking' 
furnace heated by gas, where it is left till it has 
acquired a uniform temperature all through. The 
ingot is then passed to the rolls, where it is. rolled 
down into the required form, rails, bars, plates, &c. 
In the case of rails and billets the rolling is usually 
conducted at one heat, but in the case of plates the 
ingot is usually reheated once. Tlie finished article 
is sheared to the required length or size, and is ready 
for the market. 

Theory of Sted. — A great deal has been done 
within the last few years to elucidate the cause of 
the changes which take place when steel is heated 
and suddenly cooled, which have been already men- 
tioned. Chemical analysis can give some help, but 
not very much, because by the methods necessarily 
used the proximate constituents of the metal are 
broken up by the solvents employed. This much has, 
however, been made out — that the carbon in steel 
exists in at least two forms. When a steel is cooled 
slowly, most, and in some cases all, the carbon is 
present in the form of a definite carbide (FegC) 
distributed through the mass of the metal; and when 
the steel has been hardened, most of the carbon is 
present in some form such that it is distributed 
through the whole metal, and cannot be isolated. 
Carbon in such a form is said to be present as 
hardening carbon, while that present as carbide is 
called carbide carbon. 

The use of the microscope for the study of metals 
has of late been greatly developed, and the structure 
of iron and steel nas been carefully examined. There 
are found to be four essential constituents, with 
others of importance, but which yet cannot be re- 
garded as essential The four are: (1 ) Ferrite, which 
IS pure iron or iron combined with silicon or other 
constituent, and this forms the ground mass in the 
case of very mild steel. (2) Cementit^ so-called 
from beii^ present in cement steel, which is the 
carbide (Fe^) mentionied abovA (8) Pearlite^ a 
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colour scale for tempering tools. 


I Saws for Wood, 

i 

j Screw Drivers 

Moulding & Planing Cutters ) 
to be filed, f 

Framing Chisels, 

Firmer Chisels 

Saws for Bone and Ivory, 

Gimlets, 

Axes, 

Dental & Surgical Instruments. 
Augers, 

Coopers’ Tools, 

Wood Boring (Gutters 

Hand Plane Irons, 

Gouges, 

Planing & Moulding Cutters, 

Penknives 

Rock Drills, 

Inserted Saw Teeth, 

Leather Cutting Dies 

Wire Drawing Dies, 

Bone Cutting Tools 

Wood Engraving Tools 

Paper Cutters, 

Ivory Cutting Tools 

Hammer Faces, 

Steel Engraving Tools, 



Cilcalar Sawf fiir KleCpif • 

' , ,, ‘ 

Cold Chisel* ft»r Wrought lioh 

Hack Saw, 

Needles, 

Cold Chisels for Cast Iron, 

Cold Chisels for Steel, 

Edging Cutters, 

Drifts. 

Flat Drills for Brass, 

Twist Drills, 

Stone Cutting Tools. 

Half Round Bits, 

Reamers, 

Punches and Dies, 

Chasers, 

Taps, 

Screw Cutting Dies, 

Boring Cutters, 

Milling Cutters, 

Planer Tools for Iron, 

Planer Tools for Steel, 

Slight Turning Tools, 

Scrapers for Brass. 
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mixture of ferrite and cementite in alternate layers 
or masses. And (4) Martensite, a body which under 
low powers seems structureless, but which at higher 
magnification shows a feathery structure. This may 
^ a solution of carbon in iron, but Arnold thinks it 
is a definite carbide (FeMC). 

The structure of steel depends on its composition, 
and on the way it has been treated. In general 
a steel which has been slowly cooled is made up of 
ferrite and perlite, or of pearlite and cementite, 
whilst one which has been quenched is made up of 
m^tensite with a cementite, and other minor con- 
stituents. The behaviour of steel on cooling has 
led to the conclusion that there are three allotropic 
modifications of iron. 

STEELE, Sir Bichard, the earliest of our 
nodem British essayists, and in humour and live- 
liness of style, unsurpassed by any of his successors, j 
was bom at Lublin in 1672, of a family of Eng- 
lish extraction. He was educated at the Charter- 
house, whence he removed to Oxford. He left 
the university without taking a degree, and (a 
th ing not unususd at that time with needy young 
men of good connections) for some time rode as a 
private trooper in the dragoon guards. His frank 
and generous temper soon, however, gained him 
friends, and he obtained an ensigncy in the foot 
guards. Being led into many irre^arities, he drew 
up and published a little treatise as a testimony 
against himself, entitled the Christian Hero, the 
seriousness of which excited much ridicule among 
his companions, his conduct falling far short of his 
theory. For this reason, as he himself observed, to 
enliven his character, he wrote his first comedy, 
entitled the Ftmeral, or Grief k-la-mode, which was 
acted in 1701, with considerable success. Through 
the recommendation of Addison, whom be had known 
at Charter-house, he was appointed, in the beginning 
of the reign of Anne, to the post of writer of the 
London Gazette. His comedy of the I’ender Hus- 
band (in which Addison had some hand) appeared 
in 1703, and his Lying Lover in 1704. In 1709 he 
began the periodical paper so celebrated under the 
title of the Tatler, which included a portion of the 
information of a common newspaper, but, in raciuess 
of humour and vivacity and urbanity of tone, was 
not, perhaps, exceeded by the most celebrated of its 
successors. The majority of the papers in this peri- 
odical are by Steele, but a considerable number are 
wholly or partly by Addison, and one or two by 
other writers. As it sided with the existing ministry, 
and was extensively circulated, its projector was 
appointed one of the commissioners of the stamp 
duties. Early in 1711 the Tatler was succeeded by 
the still more celebrated Spectator, in which the 
assistance of Addison and other eminent writers was 
more regular than in its predecessor, although Steele, 
as before, had a large share of the burden. The 
Spectator terminating, Steele commenced, in March, 
1713, the Guardian, which was followed in October 
of the same year by a political periodical called the 
Englishman. He sdso wrote about this time several 
other political pieces of temporary celebrity. By 
this time he had taken to active political life, having 
been returned to Parliament as member for Stock- 
bridge in August, 1713. In Marcl^ 1714, he was 
expelled the house for an alleged libel in the last 
number of the Englishman, and in another paper 
called the Crisis. His expulsion being purely the 
result of ministerial resentment, he regained favour 
on the accession of George L, and received the 
appointments of surveyor of the royal stables, and 
governor of the king’s comedians, and was knighted 
(1715). He had again entered the House of Condons 
as member lor Borouglibridge, On the suppression of 


the rebellion of 1715 he was appointed one of the 
oommissioners for the forfeited estates in Scotland, 
when he busied himself in an abortive scheme for a 
union between the churches of England and Scotland. 
Devoid of all prudential attention to economy, he 
was uniformly embarrassed in his dromnstances, 
although he married two wives successively with 
respectable fortunes. Always engaged in some 
scheme or other, few or none of whi^ succeeded, he 
wasted his regular income in the anticipation of a 
greater, until absolute distress was the consequence. 
A scheme for bringing fish to market alive, m pai^ 
ticular, involved him in much embarrassment, which 
was heightened by the loss of his theatrical patenL 
in consequence of his opposition to the peerage bill 
(1720). He appealed to the public, in a paper called 
the Theatre, wMch he had begun to publish at the 
beginning of 1720, a week or two before the event 
referred to. In the same year he honourably dis- 
tinguished himself by his opposition to the famous 
South Sea scheme. He was restored, the following 
year, to his authority over Drury Lane Theatre, and 
soon after wrote his comedy of the Conscious Lovers, 
on a hint from Terence. This piece he dedicated to 
the king, who rewarded the author with £500. His 
pecuniary difficulties, however, increasing, he retired 
to Carmarthen, in Wales, where he died on Sept. 1, 
1729. See the Life by Aitken (1889). 

STEEL TOYS, the trade designation of such 
small articles as cork-screws, button-hooks, Ac., when 
made of }x>liBhed steeL They are chiefly manufac- 
tured at Birmingham and Sheffield. 

STEELYARD, the name of the factory in London 
belonging to the Hanse merchants, who were hence 
known as the merchants of the Steelyard. How it 
got the name is not known. It was situated on the 
Thames, a little above London Bridge, between the 
river and Thames Street on the south and north, and 
Dowgate and AUhallows Lanes on the west and east 
It was in the parish of AUhallows, in the church 
belonging to which several rows of seats were set 
apart for the merchants of the Steelyard, to whom 
the church, on being rebuilt after the fire, owed 
several stained -glass windows, a beautiful rood-screen 
of carved wood-wc^rk, and other ornaments. From 
a very early period, a period long before the estab- 
lishment of the Hanseatic League, the German 
merchants in London enjoyed peculiar privileges. 
The first record of such privileges belongs to the 
reign of Ethelred II. (978-1016) and subsequent 
kings, who were often indebted to the German 
merchants for advances of money, renewed and in- 
creased these privileges, the chi^ of which was the 
right of importing commodities at much lower rates 
than the merchants of other nations. In course of 
time these privileges were monopolized by the Hanse 
merchants, and the factory of the Steelysj^ flourished 
and declined with the league. (See Hanba.) The 
members of the factory had a certain measure of 
self-government. Their affairs were mani^ed by an 
alderman, with two .Assessors, and a committee of 
nine persons, all of whom were elected from their 
own number by themselves, aU the * masters’ being 
entitled to vote. Their internal discipline was hall 
monastic and half military. The members were not 
allowed to marry, and they were aU obliged to keep 
warUke equipments for defence. Their factory was 
walled, and to this the Hanse merchants more than 
once owed their safety in popular risings, when 
Flemings and other foreigners were massacred. In 
return for the privileges granted them by the city 
of London, in addition to those which they h^d from 
the government^ they were required to aid in defence 
of the city in case ot need, and more particularly to 
keep Biahopsgate in a state of d efence^ and to watch 
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and derand It when oirconutanow reanired. After 
the dedine of the Hansa the Steelyard remained in 
the poflMedon of the free towni of Lttbeok, Hamburg, 
and Bremen, the hein of that powerful league, tOl 
185S, when it was sold to some private speoulators. 
See PauU’s Bilder aus Alt* England, oh. vi 

STEEL YABD, or Bohan Stebltard. See Bal- 
ANOl. 

STEEN, Jan, a distinguished painter, was bom 
at Leyden in the year 1626. He studied under 
Knuj)fer and Van doyen, and married the daughter 
of the latter. Being imprudent and intemperate in 
his habits^ he neglect all the advantages which lay 
In his way, until finally reduced to paint for a mere 
subsistence. He had a strong, manly style of execu- 
tion, the result of native talent rather than of appli- 
cation, whicl^ together with a fine sense of humour, 
conducted him to a high degree of professional 
excellence. Among his capital pictures are a Mounte- 
bank surrounded vath Spe^tors, a Quaker's Funeral, 
and a Marriage Contract. His works did not obtain 
an extraordinary price during his life, but after his 
death rose greatly in value. His death took place 
in the beginning of 1679. 


STEENEEBQXJE, a villa^ of Belgium, in Hai- 
naut, 14 miles n.n.e. of Mons. Here a bloody 
battle was fought between the allies, commanded by 
William IIL, king of England, and the French, 
under the Duke of Luxembourg, the 24th of July, 
1692, in which the latter were victorious. Pop. 926. 

STEEPLE, any tower-like structure attached to a 
church, whetW a tower proper or spire or a com- 
bination of tower and spire or tower and lantern. 

STEEPLE-CHASE, a species of horse-racing in 
which the horses are ridden usually for about 
2 miles over ground covered with such obstacles as 
hedges, streams, ditches, Ac. Such races were origin- 
ally intended only for hunters, the breed of which 
it was hoped to improve in tl^ way, and they got 
their name from the fact that any conspicuous object, 
such as a church steeple, was chosen as a goal, 
towards which those taking part in the race were 
allowed to take any course Siey chose, the race being 
won by the one who touched the goal first. This 
mode of racing soon after its intr^uction became 
very popular, and people began to crowd together to 
catch a sight of a race conducted in this fashion 
wherever it was announced to take places but as it was 
difficult to see the race satisfactorily without following 
it on horseback, the mode of conducting it was modified 
for the convenience of spectators. A circular course 
was adopted instead of freedom being allowed to the 
oompetitors to follow their own course. Another 
change was afterwards made. The horses, instead 
of being equally weighted as they were at fiist^ were 
handicapped, t^t is, they were weighted according 
to their merits or supposed merits. This was first 
done at Newport-Pagnell in 1841, and the practice 
was adopted at the Grand Nationtd Steeple-chase at 
Liverpool in 1848. The consequences of its intro- 
duction were at first very injurious to the interests of 
steeple-chasing, as it favoured trickery on the part 
of jockeys, vmo often endeavoured to make their 
horses appear worse than they were in order to secure 
a more favourable handicap. This has, however, been 
in some measure checked since the promulgation of 
the Grand National Steeple-chase Buies. As steeple- 
chases are now run, great fencing powers are not 
required in a horse, so that they are more commonly 
won by fleet racing horses with good powers of 
endurance than by those which have in a peculiar 
dame the qualitiea of a hunter. 

STEEBAGE, in a man-of-war, an apartment before 
the great cabin, from which it is sepiurated by a par- 
tition or bulkhead. It serves only as a hall or ante- 


ohmber to the great or captain's oabfai. In the old 
three-deckers the name was sometimeB given to the 
admiraTs oabin on the middle deck. £u merohant 
ships the name is applied to the part of the ship 
allotted to the inferior officers and crew, and In 
passenger ships to that assigned to the cheapest dass 
of passengers . — Sturagt is also used to express the 
effort of me helm. — SUerage^vjay implies a sufficient 
degree of motion communicated to a ship for her to 
berome susceptible of the effects of the helm in 
governing her oourse. 

STEEBING. SeeHnui. 

STEIEBMABE, or Stetebhabk. See Sttbia. 

STEIN, Hunbioh Fbiedbioh EIarl, Fbeihbbb 
VOM, a distinguished German statesman, was bom at 
Nassau on the 26th of October, 1757. l^tween 1778 
and 1777 he studied at Gottingen with the view of 
qualifying himself for promotion in the imperial 
ohaml^r but he afterwards 

changed his intention and entered the Prussian ser- 
vice. In February, 1780, he was appointed to the 
mining department of the Prussian government^ and 
in 1784 had risen to be the head of the department of 
Westphalian mines. When Frederick the Great, for 
the maintenance of the constitution of the empire, 
formed the Flirstenbund, it was Stein who, in 1785, 
persuaded the Elector of Mainz to give in his adhesion 
to the learae. After managing this affair he went 
to England, where he made a lengthened stay with 
the view of increasing his technological knowledge. 
In 1787 he returned to Westphalia, and graduidly rose 
in office until, in 1797, he was appointed president of 
the Westpha]^ chambers. After rending impor- 
tant service in this public capacity by the formation 
of new roads and other improvements, he was in 
1804 appointed head of the Prussian ministry of ex- 
cise, customs, and commerce. Here his decided and 
occasionally harsh measures involved him in many dis- 
putes, and after the unfortunate years of 1806 and 
1807 he fell into disgrace, and lived in retirement on 
his property. But his singleness of purpose could 
not long be dispensed with at the Prussian court 
He was accordingly recalled (July, 1807), and began 
a course of activity, introducing important improve- 
ments, the main features of which still exist While 
Scharnborst was engaged in creating a new military 
force, Stein confined himself chiefly to matters of 
internal administration. During the short period of 
this second ministry he abolished serfdom, established 
the freedom of landed property, reformed the ad- 
ministration, and passed a series of thoroughgoing 
measures by which the state was carried over the 
terrible financial crisis of that period. His great 
object was to create a peasant and middle class, and 
to prepare the way for the conversion of an absolute 
monarchy into a representative government. In all 
his measures he never lost sight of the great object 
of throwing off the yoke of Napoleon and regain^ 
the independence of his countiy. A letter written 
by him at this time, explanatory of his views, and 
mving free utterance to his hatx^ of the oppressor, 
having fallen into the bands of the French, he saw it 
necessary to resign in 1808. Indeed, Napoleon in- 
sisted on bis dismissal, and by a decree, dated Madrid, 
in which he was spoken of as ‘le nommd Stein,' be 
was placed under the ban. He received warning 
barely in time to escape arrest, and went first to 
Austria and afterwards, in 1812, when the Emperor 
Alexander had broken with Napoleon, to Bussia. 
where he gave great assistance in middng the re- 
parations necessary to meet the common foe. The 
great aim of his exertions he saw happily crowned 
with success when the French were dnven out of 
Germany. After the peace he retired into private 
life and devoted much of bis time to literature and 
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science. In 1819 he led to the foundation of the 
aocietj for the investi^tion of the early history of 
Germany, and it was m a great degree due to his 
encomragement that the jneat worl^ublished under 
^e title of Monumenta Germanise Historica saw the 
light The last years of his life were spent in West- 
phalia) where his career had commenced. He died 
on June 29, 1881. See Seeley’s Life (1878). 

STEINBOCK, or Stbinbok. See Ibex. 

STELVIO, Pass of the, a military road leading 
over the Ehaetian Alps between the Tyrol and Lom- 
bardy, oonstmcted by the Austrian government and 
completed in 1824. It is the highest pass in Europe 
practicable for carriages, being 9174 feet above the 
sea, and is a very remarkable specimen of human 
Industry and skill Its terraces cut in the solid rook, 
and those built of masonry strong enough to resist 
the fall of avalanches, its bridges and causeways, 
form its most remarkable features. It is seldom 
passable except from June to October. 

STEM, a strong upright piece of timber, into which 
the two sides of a ship are united at the fore end ; the 
lower end of it is scarfed to the keel, and the bow- 

rit rests upon its upper end ; the ends of the planks 
the sides and bottom are let into a groove or 
channel cut in the middle of its surface from top to 
bottom. It is backed up by a similar timber called 
the stemson. In iron vess^ the stem is a piece of 
iron. The stem is usually marked with a scale of 
feet answering to a perpendicular from the keel, to 
ascertain the draught of water. 

STEM, in bota^. See Botaet. 

STENCILLING, a mode of decorating or iparking 
irith paint or ink, which may be adopted by those 
who are unskilled in the use of the brush. The 
design or mark is cut out in a sheet of pasteboard or 
a thin plate of metal called a Btencil^ which is applied 
to whatever is to be marked. The colouring matter 
is then laid freely over the stencil by means of a 
brush, and after the stencil is removed the design 
remains marked out on those parts of the surface 
which the colouring matter has reached through the 
spaces left in the stencil 

STENDAL, a town in Prussia, in the province of 
Saxony, on the IJcbte, 85 miles n.n.e. of Madgeburg, 
formerly capital of the Altmark, a part of the old 
electorate of Brandenburg. It was once strongly 
fortified, and has a fine cathedral of the fifteenth 
century, a lyceum, an orphanage, and manufactures 
of woollens and stoves. Tanning is also carried on 
to a considerable extent Winckelmann, the art 
critic, was bom, and a statue has been erected to him 
in the town. Pop. (1885), 16,180; (1895), 20,666. 

STENNIS, an inlet on the south-west side of 
the mainland of Orkney, having only a very narrow 
communication with the sea, and separated from the 
fresh-water loch of Harray by a narrow tongue of 
land running from north-west to south-east, and 
completed at the south-eastern extremity by a cause- 
way of stones called the Bridge of Brogar, over 
which the tidal wave from the Loch of Stennis some- 
times washes. The Loch of Stennis owes its celebrity 
to the fact that on its margin stand the remains of 
two remarkable groups of standing stones, the one 
called the King of Brogar, on the promontory just 
described, and the other called the Standing Stones 
of Stennis, on the south-east side of the loch, nearly 
^posite that promontory. Of these two groups the 
K&g of Brogar is the larger. When complete it 
appears to have consisted of sixty stones arranged 
in a circle of 840 feet in diameter, surrounded by 
a trench with an average depth of 6 feet; but only 
idxmt a fifth of these are still standing entire, some 
others lying prostrate, and others havuig their posi- 
tion marked by their broken stumps. Of those still 


standing the height varies from 6] to 18} feet» and 
the average breadth is 5 feet, the aveimge thickness 
being 1 foot The smaller drdle does not appear to 
have consisted of more than twelve stones, but the 
average height of these was doable that of those 
forming the Binff of Brpgar. Only three of ^e 
stones of this circle are still to be seen, two standing 
and one prostrate. * The neighbourho^ of Stennis, 
Daniel Wilson observes in his Prehistoric Annals of 
Scotland, 'seems to have been oonsecrated ground to 
the ancient Orcadians. Within no great distance there 
are two circles of standing stones, two others, all the 
remaining atones of which are prostrate, and four single 
standing stones, besides about twenty swulohral 
mounds and earthworks of various forms and dimen- 
sions.’ Of the single standing stones referred to one 
is the celebrated perforated stone of Odin (see 
Standing Stones), and another a stone 17 feet in 
height, called the Watch Stone, standing at the 
south-eastern end of the Bridge oi Brogar, and by 
some surmised to have been at one time part of an 
avenue connecting the King of Brogar with the oirolc 
of Stennis. 

STENOGRAPHY. See Shorthand. 

STENTOR, a weU-known genus of Infusorial ani- 
malcules (see Protozoa), so named from the trumpet- 
like shape of the body. These forms are of tolerable 
size for infusoria, their average size being about *04 
of an inch — this being perhaps the largest dimensions 
of any Infusorian. Stentor is usually found adher- 
ing to the stems and leaves of aquatic plants. It 
can detach itself at will, and swims about bv means 
of the abundant vibratile filaments or cilia with 
which its body is provided. True muscular fibres 
are said to be developed within the protoplasmic 
layers of Stentor’s body — the presence of these fibres 
indicating an advance in devmopment over the sim- 
pler structure of the bodies of its neighbour animal- 
cules. A distinct mouth, as well as a permanent 
anal opening, exist in this genus of Infusoria, and 
the 'contractile vesicles’ of the body are of larM 
size. The nucleut, or central particle of the body 
concerned in reproduction, is of elongated band-like 
shape, and consists of an external membrane filled 
with granular contents. Stentor MiiUeri and S, poly^ 
morphuB are two species of these animalcules familitf 
to every microBCopist. 

STEPHEN, the name of nine popes, or of ten with 
the inclusion of one who died before consecration, 
and who is therefore usually omitted from the lists of 
popes. — Stephen I. (253-257) contended with Cy- 
prian of Carthage about the validity of the baptism 
of heretics, maintaining against the latter that here- 
tics on being again received into the bosom of the 
orthodox church must be rebaptized, contrary to the 
custom that then prevailed in Africa. On account of 
the persistent adherence of the Airican Church to its 
own practice Stephen cut it off from the body of the 
Catholic Church, into which it was not re-admitted 
till after his death. He is worshipped as a saint 
among the Roman Catholics, the 2d of August being 
the day sacred to him. — Stephen, sometimes called 
Stephen II., the pope above referred to who was 
elected in March, 752, but died four days after his 
election.— Stephen II. (752-757), called the Frankish 
king Pepin le Bref to his aid against the Lombards, 
who had conquered the Exarchate of Ravenna. Pepin 
defeated the Lombards, and as Roman patriman 
rave the exarchate to the po|>e^ thus laying the 
Foundation of the temporal dommions of the papacy, 
in return for which toe pope crowned and anoint^ 
Pepin a second time.— Stephen IIL (768-772), in a 
synod held at Rome in 769, sanctioned anew the 
worship of images, relics, and saints, as well as of the 
Virgin, in opposition to a decision come to by a synod 
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hdid «t Coii«Uiitinople.-~STEPHBK IV. (816-817). — 
Stiphen V. (885-891) came into collision with the 
Emperor Charles the Fat, on account of his having 
been consecrated before his election had received the 
confirmation of the emperor. In this contest the 
pope was victorious. In the contention for the crown 
of Italy between Guido of Spoleto and Berengarius 
of Friuli, this pope supported and crovnied the for- 
mer. — Stephen VI. (896-897) was involved in the 
party contests of the day, and stood completely under 
the influence of the lead^ Homans and Tuscans on 
the side of Guido. He has become notorious on 
account of the indignities he practised on the dead 
body of Pope Formosus, who had belonged to the 
opposite party. He caused the body to be exhumed 
and condenm^ to lay buriid. He himself was taken 
prisoner by his opponents and strangled in prison. — 
STEPHm VIL (929-931).— Stephen VIII. (939-943), 
a relation of the Emperor Otto I., otherwise of no 
importance. — Stephen IX. (1067-1068), a brother of 
l^ke Godfrey of Lorraine. In his reign the separa- 
tion took place between the Homan and Greek 
Churches. His reign is also noteworthy on account 
of the commencement of a series of internal reforms 
in the church which were probably due to the influ- 
ence of Hildebrand, afterwards Gregory VIL When 
Stephen found his death approacbLig he made the 
Homan clergy and people swear that in case of the 
holy see beaming vacant the election of a successor 
to him should not be proceeded with until Hildebrand, 
who was then in Germany, had returned from his 
mission. His object no doubt was that Hildebrand’s 
Influence might ^ employed to secure the election of 
another pope who would be disposed to carry on the 
reforms begun during* his own tenure of the Papal 
chair. The dates in this list of popes of the name of 
Stephen are those of the Homan Notizie. 

STEPHEN, King of England, son of Stephen, 
Count of Blois, by Adela, a ^ughterof William the 
Conqueror, was bom, according to some accounts, in 
1104 or 1105, according to the Annals of England, 
about 1096. He was invited, when young, into 
England by his uncle Henry I., who gave him the 
earldom of Mortaigne, in Normandy, and large 
estates in England. He likewise procured for him 
in marriage the heiress of Eustace, Count of Boulogne. 
For these favours Stephen professed the most grate- 
ful attachment to the king, and was most zealous in 
taking the oath for securing the succession to Heniy’s 
daughter, the Empress Matilda or Maud. No ] 
sooner, however, did that monarch’s death take place j 
than he hastened from France to England, and laid ' 
claim to the crown for himself (Dea 1136). (See I 
&NBT L) He was already well known and well ■ 
liked in England, where he had resided for many 
years, and on his arrival in London to claim the 
crown he was at once received as king both by nobles 
and citizens. The concurrence of the clergy was 
obtained by Stephen’s brother, the Bishop of Win- 
chester. David, king of Scotland and unde of Ma- 
tilda, marched an army into England to support the 
claims of his niece, as he had sworn to Henry to do^ 
but Stephen advanced to meet him with a strong 
force, and David foimd it advisable to conclude a 
truce. Nevertheless, Stephen’s seat on the throne 
was very insecure. Many powerful nobles were 
secmtly disaffected to his government, and Stephen, 
while chiefly occupied with establishhig his 
WM utterly powerless to preserve order in his do- 
minions. In 1138 David of Scotland once more in- 
vaded England, but in the battle of the Standard was 
entirely defeated by the northern barons (Aug. 22). 
In September of the following year (1189) the Empress 
Matilda landed in England with her half-brother, 
the Earl oi Gloucester, and a dvil war ensued, which 


proved one of the most calamitous In the Englldi 
annals. Stephen performed Ids part with vigour and 
courage, but, being taken prisoner in 1141, party 
was l^ken up and Matilda was aoknowled^ queen. 
The haughty conduct of the new sovereign exoitod an 
insurrection against her government; and, being shut 
up in Winchester Castle, she escaped with difficulty, 
while the Earl of Gloucester was taken prisoner. 
Stephen was exchanged for the earl, and the war 
was renewed. Matilda was induced, by the death 
of the earl, to retire to Normandy (1146). A few 
years later ^e contest was resumed by her son Henry, 
who in 1149 made an inroad on the north of England 
from Scotland, but meeting with no success soon 
returned to Normandy. In 1162 he again invaded 
England, and was joined by the barons of his mother’s 
party. The war was still going on m 1163, when 
Stephen’s eldest son Eustace died, whereupon a 
treaty was concluded by which it was agreea that 
Stephen should reign during his life, that Henry 
should succeed him, leaving to William, the second 
son of Stephen, his father’s patrimonial estates. On 
the death of the king the following year (1164) 
Henry quietly ascended the throne. (See Henbt LL) 
Had Stephen succeeded to the throne without oppo- 
sition he possessed talents which would have enabled 
him to fill it with honour. His resistance to the 
encroachments of the clergy and the see of Home 
were spirited and creditable, and he was active and 
able both in the cabinet and the field. 

STEPHEN, St. Besides the first martyr of the 
Christian church, who was stoned to death (Acts vL 
9-16, and vii 68-60), there are two celebrated saints 
of this name — Stephen I., a pope of the third cen- 
tury (see the article on the popes of this name), and 
Stephen I., king of Hungary (997-1038), who intro- 
I duced the Christian religion into his dominions. The 
churches both of the East and West celebrate the 
memory of Stephen, the first martyr. The day dedi- 
cated to him by the Homan Catholic Church is.the 
26th of December, but there is another festival in his 
honour held on the 3d of August to commemorate 
the discovery of his reputed relics in 416. 

I STEPHEN BATHOHL See Bathorl 

STEPHENS, or Stbphanus (the English and 
Latin forms of Estienne), the name of two distin- 
guished scholars and printers. — Hobebt, the son 
of Henry Stephens, also a printer, was bom in 1608, 
at Paris. He devoted himself to learned studies, 
and acquired a profound knowledge of Latin, Greek, 
and Hebrew, as the works edited by him in those 
languages show. After his father’s death he was 
for several years connected vrith Simon de Collines, 
and superintended an edition of the New Testa- 
ment, which was more correct and of a more con- 
venient size and shape than any which had yet ap- 
peared. The rapid sale of this edition disturW the 
doctors of the Sorbonne, who only wished for a pre- 
tence to forbid the dissemination of a book ^m 
which the adherents of the new (Lutheran) doctrines 
which Stephens embraced, drew aU their axguments. 
About 1626 Stephens erected a press in his own 
name, from whi^ proceeded a series of the most 
valuable works. Most of his editions of the Greek 
and Homan classics were enriched vrith notes and 
valuable preliminary treatises. He endeavoured to 
attain the greatest possible correctness, and for this 
purpose hung up his proof-sheets publicly, and offered 
a reward for ^e discovery of errors. In 1681 he 

E iblished the ^t edition of his excellent Thesaurus 
in^^ Latinm, which he improved in everv suc- 
cessive impression. At first he printed wim the 
types of his father and 0imon de OoUines; but he 
sifterwards had a handsomer type oast^ with which 
he printed the elegant Latin Bible 1682. The 
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pnbUoatlon of fhii Bible drew upon him new pene- 
oations, which, however, were averted by the pro- 
tection of King FrancUi L, and by hie promiaiDg to 
pint nothing more without the ooneent of the Sor- 
bonne. In 1539 he was appointed printer of Latin 
and Hebrew to the king. At hie request Francie L 
caused the beautiful types to be cast which are still 
in possession of the national press at Paris. The new 
attacks which he suffered, in consequence of his 
Bible of 1646, were render^ harmless for a time by 
the favour of the king; but after his death (1647) 
they were renewed wi5i increased violence, and Ste- 
hens was at length forced to quit France. In 1652 
e went to Goneva, where, in connection with his 
brother-in-law, he printed the New Testament in 
French, and established a new press of his own, from 
which several valuable works were issued. He died 
in 1669. His Hebrew Bibles (four vols. 4to, and 
eight vols. 16mo); the Latin Bible (folio, 1638-40); 
the New Testament (folio, 1550), which was formerly 
regarded as the most beautiful Greek book ever 
printed; hia Historise Ecclesiasticse Scriptores; Eu- 
sebii Prseparatio et Demonstratio Evangelica; his 
Dionysius of Halicarnassus; Dio Oassius (first com- 
plete edition) ; and his Terence, Cicero, Plautus, &c., 
are highly esteemed. 

Equally celebrated is Henry, the son of Eobert 
Stephens, bom at Paris in 1528. Like his father, 
he early showed a taste for classical studies, for 
which he had great aptitude. His rapid progress in 
the Latin language is manifested by his annotations 
on Horace, published at the age of twenty years. 
He likewise studied the mathematical sciences with 
EeaL In 1547 he went to Italy, to avail himself of 
the treasures contained in the libraries at Florence, 
Borne, Naples, and Venice, and brought away sev- 
eral valuable copies of the classics. He also visited 
England and the Netherlands, and returned to Paris 
in 1662, just as his father was on the point of setting 
out for Geneva. He perhaps accompanied him 
thither; but in 1564 he was in Paris again, where 
he printed an edition of the so-called Odes of Anac- 
reon. Within a year or two after he again set out 
on a visit to Italy, to collate the manuscripts of 
Xenophon and Diogenes Laertius. On occasion of 
this visit he also discovered some fragments of Dio- 
dorus Siculus. In the beginning of 1557 he com- 
menced a long series of important publications, on 
the preparation of which he bestowed a great deal 
of labour and expense. His expenditure indeed con- 
siderably outran bis own resources, and he was 
largely indebted for pecuniary aid to his friend 
Ulnch Fugger, out of gratitude to whom he called 
himself, till the death of his patron, Fugger’s printer. 
The publications of Henry Stephens l^ar the name 
of no places, and authorities differ as to where his 
ress was situated, whether at Geneva or Paris, 
ut it appears probable that all his earlier works 
at least first appeared at the former city. In conse- 
quence of his attachment to Protestantism his peace 
was often disturbed, and his labours interrupted. In 
1666 he republished Valla’s Latin translation of 
Herodotus, with a preface, in which he defended the 
father of history from the reproach of credulity. 
Bobert Stephens had already ^gun to collect ma- 
terials for a Greek dictionary; Henry pursued the 
arduous work, and in 1672 produced his long unri- 
valled Thesaurus of the Greek Language, which is a 
treasure of learning and criticism, and would alone 
suffice to secure its author permanent fame. An 
excellent edition of the Thesaurus was published in 
London (1816-26), with the additions of several phi- 
lologists; and another, with the notes and additions 
of Hase and Dindorf, at Paris, in 1831, and following 
vears. The high price of this work, and the abridg- 


ment published by Sospula soon after Its appeanmea, 
made the sale eztremelv slow; and the author became 
greatly embarrassed m drramstanoes. He then 
went to Germany, either for the purpose of recrea- 
tion or to seek new means of supp^ About 1678, 
being annoyed by the persecutions of the authoritiea 
of C^eva (where there appears to be no doubt that 
he was then resident), Stephens repaired to Pari% 
where he was well received by Henry IIL, who 
granted him, on account of his work De la Prdoellenoe 
du Langage Fran 9 ois, a reward of 8000 livres, and 
a pension of 800 livres, to enable him to continue hia 
examination of ancient manuscripts, and treated him 
with great distinction; but this money was probably 
never paid him. At any rate, Stephens continued m 
pecuniary difficulties, and finaJly retired from court 
in order to occupy himself more advanta^ously, and 
lived at Orleans, Paris, Frankfort, Geneva, and 
Lyons. On a journey to the latter place he fell sick, 
and died in the hospital, in 1598, apparently de- 
ranged. Such was the end of one of the most learned 
and indefatigable scholars, who is pre-eminent for 
the services which he rendered to the cause of 
ancient literature. His editions of the classics have 
served as the basis of the text of almost all subse- 
quent ones; and the charge that he tampered with 
the text of authors arbitrarily is without foundation. 
He translated many Greek authors into Latin, and 
produced numerous other valuable works. 

STEPHENSON, George, was the son of a fire- 
man at Wylam Colliery, near Newcastle, and bom 
there on the 9th of June, 1781. Owing to the 
straitened circumstances of his father, who had to 
bring up a family of six children on 12«. a weds, 
George remained without education up till the 
eighteenth year of his age. His first employment was 
that of a herd-boy at 2d. a day, then a hoer of tur- 
nips at 4d., and a clearer of coal from stones and 
dross, and at fourteen he became an assistant to bis 
father, who had by this time removed from Wylam 
to Dewley Bum, in the same county. Of an active 
and inquiring spirit, he set himself assiduously to 
acquire a knowledge of, and keep in proper working 
order, the engine which it was 1^ business to tend 
At the age of seventeen he was promoted to be a 
* plugman,’ and at twenty a brakesman, and about 
this time also he attended an evening school, and 
acquired a knowledge of reading, writing, and arith- 
metic. In 1802 he married, and took up his abode 
at Willington; but in 1804, after removing to Kil- 
lingworth, 7 miles north of Newcastle, his wife, who 
had bom him a son, died, greatly to his affliction. 
He accepted the superintendence of an engine at 
Montrose, but after remaining there a year, and 
saving nearly £30, returned home, where he found 
his father reduced to blindness by an accidental dis- 
charge of steam. Both his parents were now settled 
by him in a small cottage, and entirely supported 
by him to the end of their days. He was re-engaged 
in his old situation at Killingworth, but being sho^y 
afterwards drawn for the militia he had to sacrifice 
the greater part of his savings to obtain a substitute. 
Driven almost to despair he seriously contemplated 
emigrating to America, but could not raise sufficient 
fun^. During his leisure hours in the evenings 
after work he employed himself in mending clocks 
and watches, making shoes, and cutting out suits of 
clothes, all of which crafts his mechanical genius had 
enabled him to acquire, and his handiwork in them 
was celebrated over the country. V arious important 
tasks in connection with engines and mining opera- 
tions were also successfully accomplished by him, and 
in 1812 he was appointed engineer at Kjllingworth 
Colliery, with a salary of £100 a year. The appli- 
cation of steam to the propelling of locomotives Im 
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lor Miiietima engaged the attention of adentido men, 
and TarlonB attempts had been made to effect this 
object bnt the endeavours hitherto had almost sli 
proved abortive. Stephenson eagerly devoted him- 
•elf to the working out of the idea, and having estab- 
Ushed an extended reputation for soundness ot judg- 
ment and engineering skill he was supplied by^ra 
Bavenswortb with the means of constructing a loco- 
motive engine, which was placed in July, 1814, on 
the collieiy tramway, and drew eight loaded waggons 
at the rate of 4 mues an hour. Though thus par- 
tially successful, Stephenson saw that more was 
needed to make this mode of conveyance advanta- 
geous, and he accordingly invented the * steam blast,' 
which enabled him to double his rate of speed, and 
in 1815 he took out a patent for, and construct^ an 
engine, which up to the present day (under certain 
modifications and improvements) has, like Watt's 
steam-engine, continued as a model in the construc- 
tion of locomotives. In this same year he devised 
a safety-lamp, the OeordU, for miners, which was 
produce prior to and altogether independent of the 
better known invention of Sir Humphry Davy, and 
is still employed in preference to his in some parts 
of Northumberland. The following year he took 
out a patent for an improved form of rail and chair, 
having become sensible that considerable improve- 
ments were necessary in the construction of the 
roadway as well as of the engine by which it was to 
be traversed. About the same period he married 
for the second time. In 1819 he was employed 
to construct a railway for the proprietors of the 
Hetton Colliery, and in 1822 the Stockton and Dar- 
lington line for Mr. Pease, who appointed him resi- 
dent engineer, with an annual salary of £800, and 
on this event taking place he removed to Darlington. 
The line was opened in September, 1 825, the engine 
being driven % Stephenson himself, and drawing 
thirty-eight carriages, comprehending a weight of 
about 90 tons, at a rate of from 8 to 10 miles an 
hour. This was the first steam railway in Britain 
on which passengers were conveyed as well as goods. 
At this period a copartnery was formed between Mr. 
Pease and Mr. Stephenson for the establishment of 
a locomotive xnanufactor}' at Newcastle, which was 
long the only work of the kind in the kingdom, and 
rapidly increMed in extent and importance. 

The scheme of constructing a railway between 
Liverpool and Manchester had been set on foot in 
1824, but the opposition to it, both in and out of 
Parliament, was so strong that it had to be tempor- 
arily abandoned. The bill was passed, however, on 
a second application, and the work commenced in 
J une, 1 826. After overcoming many difficulties, one 
of the greatest being the carrying of the line over Chat- 
moss, the railway was open^ on Sept. 15, 1830, and 
the results of the undertaking were most triumphant 
for Mr. Stephenson, and proved the commencement of 
a system of railroad transit which has since overspread 
like a net-work the face of the country, and indeed 
effected a complete social revolution. Por ten years 
subsequent to this there was scarcely a line of rail- 
way opened in Britain with the construction of which 
Stephenson was not concerned. In 1840 he resigned 
most of his appointments, and settled at Tapton, in 
Derbyshire, where he took in hand the working of 
the Clay Cross Collieries, leaving the extension of the 
railway system to be carried out by his son Robert. 
He sl^ however, remained connected either as 
engineer or otherwise with several lines, made pro- 
fessional journeys to Spain and Belgium, and was 
created a knight of the latter coimtry by King Leo- 
pold. In his latter years he led much of the life of 
a country gentleman, looking over his collieries and 
lime-works, and amusing himself with hortioultural 
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ohanios* institute^ and was the founder and president 
of the Institution of Mechanical Engineers at Bir- 
mingham. An intermittent fever carried him off 
on 12th August, 1848. George Stephenson may be 
regarded as an embodiment of the sturdy and ener- 
retic spirit which has raised the British nation to 
its high position among the other countries of the 
world, and enabled it to effect such triumphs in enter- 
prise of every kindL A real hero^ Imve, indefatig- 
able, and upright, he afforded as n^le a specimen 
as could be deured of the true * nature’s gentleman,* 
and has left an example behind him to our British 
youth of how much ma^ be accomplished by industry, 
perseverance, and recutuda 
STEPHENSON, Robert, son of the foregoing, 


was bom at Willington, near Newcastle, on the 16th 
December, 1802. His father, who de^ly felt his 
own want of education, resolved to strain every nerve 
to secure the advantages of it to his son, and accord- 
ingly sent him first to a school at Long Benton, and 
afterwards to one in Newcastle, one of the best hi the 


district. On leaving school at the age of fifteen he was 
apprenticed at KiUingworth CoUiery, and continued 
there for three years, acquiring in that time a thorough 
knowledge of mining operations. In 1820 his father 
sent him to Edinburgh University, from which he re- 
turned the following year, bringing with him a prize 
for mathematics. The elder Stephenson having shortly 


after this engaged in the locomotive manufactory at 
Newcastle in conjunction with Mr. Pease, Robert 
became his apprentice in 1822, but his health giving 
way after two years, he accepted an engagement to 
examine the South American mines, and through 


the beneficial effects of the voyage and change of cli- 
mate succeeded in re-establishing it, returning to Eng- 
land in 1827 by way of theUniM States and Canada. 
Not long after his return he assisted his father and 
Henry Booth in the construction of the locomotive 
(the *^cket’) which gained the prize of £500 offered 
by the directors of &e Liverpool and Manchester 
Railway for the best railway engine. The next great 
work on which he was engaged was the construction 
of the London and Birmingham Railway, of which 
he was appointed engineer. The first sod of the line 
was cut at Chalk Farm in J une, 1884, and the railway 
was opened to the public in September, 1888. During 
the course of this work he walked the whole distance 


between London and Birmingham more than twenty 
times. Like his father he was concerned more or 


less closely with the projection and construction of 
almost all the English railways, and this was more 
especially the case after the former's retirement from 
public life. Much of his attention was also given to 
the superintendence of the manufactory at Newcastle, 
and he made frequent professional journeys abroad, 
laying out lines of railway in Switzerland, Germany, 
and other parts of the Continent, and likewise in 
Canada, Egypt, and India. One of the most brilliant 
proofs of his engineering skill is displayed in the 
system of railway bridges and viaducts constructed 
under his directions. Among these may be men- 
tioned more especially the high-level bridre at New- 
castle, the Victoria Bridge at Berwick, &e tubular 
bridg^ of which he was the inventor, aa exemplified 
in those over the Conway and the Nile, and the still 
more wondrous erections of the Britannia Bridge 
over the Menai Straits, and the Victoria Bridge over 
the St Lawrence. He took a oonsiderable hiterest 
in public affairs, and during the last twdve years d 
his life represented the borough of Whitby in Par- 
liament. The sterling qualities of George Ste^dienson 
were fully inherited by his son, and no man stood in 
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at tfm atio i i with hii fdlow-men, whether m mu 
engineer, a master, or a friend. Larffe sums were 
aimiiallj expended by him in beneTofent porpoees, 
and he was ef^peoially generous in efffjfrfJnor chil- 
dren of old friends who shown him ltTnHn<MMi in 
early life. He died at his residence in Gloucester 
Square, Hyde Park, London, on 12th October, 1869, 
and was interred in Westminster Abbey, beside 
TeHcrd. He never was married. See for the subject 
of this and the preceding article Smiles’s lives of the 
Engineers, voL iiL (London, 1862). 

SMIPPES, a Tartar term now employed by geo- 
graphera to denote those extensiye flats which, begin- 
ning at the Dnieper, extend along the south-east of 
Russii^ round the Caspian and Aral Seas, between 
the Ural and Altai Mountains, and occupy a con- 
siderable portion of Siberia. These steppes present 
wide, treeless, monotonous tracts, which are covered 
with rough grass and shrubs during the short spring 
season, but soon become arid deserts owing to the 
drought of summer, and in winter are wastes of 
snow. Though they are all open, flat, and tree- 
less, they differ considerably in aspect according to 
the nature of the soil of wMch they are composed; 
some tracts consisting of deep, black earth, clothed 
with shrabs and grasses; others of hard, sandy day, 
and sterile; and others again of sand or rocky shingle, 
and only here and there dotted with vegetation. 
This applies, however, only to the spring and e£«*ly 
summer; for during the summer droughts all are alike 
desert save round the springs and streamlets, and 
during winter, which comes on in October, the whole 
Is one expoi^ and inhospitable snow-waste. The 
Siberian plain, m might be expected from its extent, 
is of a more varied character, consisting of low-lying 
tundrcttt or black, swampy peat mosses, of broad 
undulating steppes and partially wooded uplimds; 
but the tundras and wooded lands are scarcely in- 
cluded in the steppes proper. From June till the 
middle of August me tundras are thawed to a small 
depth, the steppes are scantily covered with grass 
and mosses, the banks of the great rivers are green 
with the birch and pine, and immense herds of horses 
and cattle give animation to the scene. In winter 
fearful storms rage, and the dry snow is driven by 
the gale with a violence which neither man nor ani- 
mals can resist. 

STEBCULIACEiE, a natural order of hypogyn- 
ous Exogens, nearly allied to Malvaceee, from which 
they differ in possessing two-celled anthers. They 
conirist of tropical herbs, shrubs, or trees, having 
alternate entire lobed or digitately compound leaves, 
furnished with stipules, and produce axillary or 
rarely terminal flowers, which are often large and 
handsome. The order has been divided into the fol- 
lowing sections: 1. Bombacese, with hermaphrodite 
flowers and palmate or digitate leaves; found more 
abundantly in America than elsewhere; 2. Helicterese, 
wiUi hermaphrodite flowers and simple leaves; appar- 
ently unknown in Africa; S. Sterculieas, with uni- 
sex^ flowers, and either simple or palmate leaves, 
met with chiefly in India and Africa. There are 
thirty-four genera, including about 130 species. The 
plants are mudlai^ous and demulcent; many are 
used for food, others supply a material like cotton. 
The food-producing kinds include Adantonia digiUUa^ 
the Baobab -tree of Senegal (see Baobab); Durio 
aibethinuBy which furnishes the fruit called durian in 
the Indiam Archipelaro; this friiit is much prized, 
though it has a foetid odour, hence the name Civet 
Durian; the oola^ mentioned by African travellers as 
being used to sweeten half putrid water, is the seed 
of l&rctdia acuminata, (See Cola.) The silky hairs 
•orronnding the seeds of Bomhax eeibOy the silk 
ootton-tree, are used for stuffing ouahkms and chain, 


and for other domestio us6% but oannot be made Into 
dotk as no adhesion exists between the halm. 

ST^BE. See Dkoixal Stbtbm. 
STEREOORAPHIC PEOJECTION. See Hap. 

STEBEOSCOPE, an optical instrument in wjbdch 
two photographic pictures of the same set of objects 
give one representation of the objects. Suppose an 
mdh cube u placed with one of its faces so that a 
vertical plane bisecting that face at right angles 
will also oiseot the stra^ht line joining the two eyes 
of a spectator whose face is a short distance nom 
the face of the cube. If the cube be looked at with 
the right eye only (suppose) three faces are seen, 
namely, the top face, the face in front, and the right- 
hand face; looked at with the left eye the faces seen 
are the top face, the front face, and the left-hand 
face; looked at with both eyes the separate impres- 
sions of the eyes are combined, and this combination 
is effected in the stereoscope by combining two pic- 
tures, one taken from the point of view oi the right 
eye, the other from the point of view of the left eye. 
What one eye can see from any position may be 
accurately represented by a carefully executed per- 
spective picture, but the effect on the two eyes can 
only be represented by means of the stereoscope. 
Our impressions of the relative distances of objects 
and portions of objects arise from the effect on the 
two eyes. The objects of a group represented in 
the stereoscope stand out from one another in com- 
plete relief, and in proportion to the perfection of 
the photographs the representation is perfect. In 
executing pbotographs of distant objects for the 
stereoscope the. pictures are better when the points 
of view are an exaggerated distance apart (in some 
cases as much as 10 feet), because this exaggeration 
enables the spectator to judge of the relative posi- 
tions of distant objects when represented In the 
instrument, as if those objects were near. In the 



accompanying figure we give an illustration of the 
most conunon form of stereoscope. The pictures are 
inserted by the slit seen at the right-hand portion of 
the figure, the flap above, having some tin-foil pasted 
to it so as to reflect light into uie instrument on the 
pictures, is represented as raised, and a thin partition 
of wood may be seen which confines each eye to its 
own picture. The openings at the left are filled with 
glasses formed by mviding a double convex lens in 
two equal parts, and placing the pieces so that their 
thickest parts are the most distant asunder. Sir 
Charles W heatsto ne inve nted the stereoscope. 

STEBEOTYPB PRINTING (Greek, risreoi^ firm, 
and tu]po9y figure or form) is the name applied to a 
species of printing, whic^, within the present cen- 
has come to be extensively practised. The 
ordinary method of printing has b^n fully described 
under the article PBDmxo. Stereotype printing 
consists in casting, by means of a stucco or piqper 
mould, a representation of the superficies of arranged 
types, whi^ beLog fitted to a mock, may be lued 
imder the press ex^y as types are used, and, being 
retained, may serve at any to throw off an addl- 
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tlonal fanpetrioD. Aboat the year 1711 Van der 
Mey of Ijeyden invented a metnod of forming the 
types into solid blocks by solderinff their lower ends 
tocher, and with these he printed several thousand 
Dutch &ble8. This meth^ though it saved the 
labour and expense of composing and correcting for 
subsequent editions of the same book, did not release 
the types for other uses. The merit of inventing the 
improved process by which the types are liberated 
seems properly to belong to WiUiam Ged, a goldsmith 
of Edinburgh, who is said to have attempted stereo- 
typing in the year 1725. In July, 1729, Ged entered 
into a partnership with William Fenner, a London 
stationer, allowing Fenner half the profits of his 
invention in consideration of his advancing the neces- 
sary funds. Afterwards John James, an architect, 
was taken into the scheme for the same purpose, as 
was likewise Thomas James, a letter-founder, and 
J ames Ged, the inventor’s son. In 1 730 this company 
proposed to the University of Cambridge to print 
for it Bibles and Common Prayer Books by stereo- 
type, and the lease was sealed to them April 23, 1781. 
Li their attempt they sank a large sum of money, 
and finished only two prayer-books, so that it was 
forced to be rebnquished, and the lease was given up 
in 1738. Ged imputed his want of success to the 
jealousy of the workmen in marring the plates, and 
the bad conduct of his partner Fenner. He returned 
to Edinbuigh with blighted prospects; but still pro- 
secuting his invention, published in 1744 a stereotyxie 
edition of Sallust, bearing the following imprint: 
‘Edinburgi, Gulielmus Ged, Aurifaber, Edinensis, 
non typis mobilibus, ut vulgo fieri solet, sed tabellis 
seu laminis fusis, excudebat, MDCCXLIV.’ (exe- 
cuted at Edinburgh by William Ged, Goldsmith of 
Edinburgh, not by movable types, as is usually the 
case, but by tablets of cast metal, 1744). Some of 
the original plates of this work are still extant in 
our museums, and complete copies of the book are in 
existence. Ged, like many other ingenious men, died 
in reduced circumstances, before the utility of his 
invention was appreciated, October 19, 1749. Two 
of his sons, William and James, settled in Jamaica 
as printers. 

About thirty years after the death of Ged, Mr. 
Tilloch of Glasgow, without having at the time any 
knowledge of Ged’s discovery, made a similar one of 
his own; and with the assistsmce and joint labour of 
Mr. Fou^ printer to the University of Glasgow, he 
greatly improved upon the invention, after many 
experiments and much labour. ‘Though we had 
reason to fear,’ says Mr. Tilloch, ‘from what we 
afterwards found Ged had met with that our efforts 
would experience a similar opposition from prejudice 
and ignorance, we persevered in our object for a 
considerable time, and at last resolved to take out 
patents for England and Scotland, to secure for our- 
selves for the usual term the benefits of our invention; 
for ^e discovery was still as much our own as if 
nothing similar had been practised before.’ The 
patents were accordingly obtained, but owing to cir- 
cumstances of a private nature the business was for 
a time laid aside, and the concern was at length 
dropped entirely, after Mr. Tilloch’s removal from 
Glfiisgow to London. Prior to this, however, a num- 
ber of small volumes had been stereotyped and 
^nted under the direction of Messrs. Tilloch and 
Foulis. j 

Fiimin Didot, the celebrated French printer, some- ! 
time ^erwards applied the stereotype art to loga- 
rithmic tables, and then to some of the Latin classics, 
as well as to a number of French publications. TTIm 
original method of stereotyping differed much from 
^t now in use. He took movable letters, differing 
from the oommon ones only by being somewhat 


shorter and of a harder substance. These were set 
in the usual way; the proof sheets were then printed 
and corrected, till the whole copy was as free from 
errors as possible. Then every page set with these 
hard letters was pressed upon a plate of properly 
prepared metaL These plates served as matrices for 
whole pa^; and the letters of the hard substance 
mentioned a^ve might now be separated from each 
other, set anew, and used to form other matrix plates. 
A page which served for a matrix was pressed upon 
melted type-metal, which, hardening immediately, 
served for printing. In this manner was Callet’s 
logarithmic tables printed in 1795. 

To the patrondge of Earl Stanhope the art of 
stereotyping is greatly indebted for its improvement 
and general adoption in this country. It is said 
that his lordship was instructed in the mystery by 
Mr. Tilloch, and afterwards had, at his estate of 
Chevening, the personal attendance of Mr. Foulis for 
several months. Mr. Wilson, a respectable printer 
in London, engaged with Earl Stanhope, some years 
after this, in prosecuting experiments towards the 
improvement of the art; and in January, 1804, Mr. 
Wilson laid before the University of Cambridge the 
result of their experiments in stereotyping, with 
offers to execute by stereotype the Cambridge Bibles, 
Testaments, and Prayer-books. Some difference, 
however, arose between the syndics of the university 
and Mr. Wilson, on which occasion the latter pub- 
lished his case in a stereotyped pamphlet, entitled. 
Arbitration between the University of Cambridge 
and Andrew Wilson. 

By degrees the benefits of stereotyping began to 
be understood, and it has now long been adopted 
in Europe and North America in the production of 
numerous works, particularly standard authors, for 
whom there is a continued demand, and works pub- 
lished in parts or numbers. In the case of a book 
in general use, such as the Bible, and also in cases 
where the publication takes place in numbers, and 
one number is in danger of being sold to a greater 
extent than another, stereotyping is of vast utility. 
It may indeed be pronounced absolutely necessary 
to the production of cheap books in large numbers, 
and therefore a most important auxiliary in the dif- 
fusion of knowledge by the printing-press. It saves 
the publisher from printing more copies at a time 
than may be recjuired, or from the necessity of a 
new composition of types for every new demand. 
In some cases, too, by casting more plates than one, 
the same work may be printed in different parts of 
the world at the same time, without the cost of a 
different composition of types for each place, and so 
as to avoid the carrii^e of printed sheets from one 
quarter to another. The stereotyping of large daily 
newspapers, besides having the advantage of fur- 
nishing duplicate plates, is found to be of great 
economy by saving the types from wear in the press, 
and returning them to the cases as soon as a single 
cast is taken from the forms. 

We shall now briefly describe the processes of 
stereotyping as at present generally practised, begin- 
ning with tihe stucco or g3rpsum process, which, until 
about the year 1856, was the universe method in 
this country. The first point in stereotyping Is that 
of taking a mould from each page of movable types. 
The pages are not arranged as they would be com- 
bined in a sheet, and wedged up together in one iron 
frame or chase, but each page is put in a separate 
chase. It is essential that the face of the typee 
should be perfectly clean and diy, and that no pai^ 
tide of dirt or other substance should attach to the 
bottom of the types, so as to prevent Ihem beinff 
level upon the surface. The spaces, quadrats, ana 
leads (see PBDrmia) aze of the same height as the 
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■tom of the letten, the object being to the 

number and deptii of the cavitiee in the page, and 
thus lessen the chances of the mould breaking off 
and remaining in the form. The page is now p&oed 
upon the lower part of a moulding-frame. The 
upper part of the frame is somewhat larger than the 
pajge, and the margin of mould thus formed deter- 
mines the thickness of the plates. The types having 
been previously rubbed over with an oily composition 
or plumbago, to prevent the mould from sticking to 
them, plaster of Paris is poured evenly over the 
whole surface. This substance, from a liquid state, 
soon becomes perfectly solid. Much nicety is re- 
quired from the workman in forming the mould and 
in removing it from the type. If any part of the 
plaster adheres to the face of the type the mould 
is imperfect, and the operation must be gone over 
again. Having been removed and found perfect, it 
requires some dressing with a knife on its edges, and 
severiJ notches are cut in the margin to allow the 
metal to enter the mould. It is now fit for baking. 
This process also requires much care. The oven in 
which the moulds are placed must be kept at a very 
regular temperature, for if it be too hot the moulds 
warp. The process of casting begins when the 
moulds have been baked sufficiently long to be per- 
fectly dry and hard. At the bottom of the pot is a 
movable plate of cast-iron, called a floating-plate, and 
upon this plate the mould is placed with its face 
downwards. Upon the back of the mould rests the 
cover of the casting-box, which is held tightly down 
upon the mould by a screw. The apparatus for 
plunging the casting-box into the metal pit is attached 
to a crane, and is so constructed as to swing with a 
perfectly horizontal motion. The casting-pot "with 
the momd, being suspended over the metal pot, is 
gradually forced down into the metal, and there 
kept steady by a lever and weight. The lid of the 
casting -box is cut off at the comers, and it is 
through these spaces that the metal enters the box, 
and insinuates itself into every hollow. After having 
remained immersed for about ten minutes it is 
steadily lifted out by the crane, and swung to a 
cooling trough, in which the under side of the box 
is exposed to water. Being completely co(»led, the 
workman proceeds to remove the mould from the 
casting-box. The plaster-mould, the plate moulded, 
and the floating-plate are all solidly fixed together. 
The metal, by its specific gravity, has forced itself 
under the floating-plate, which it has driven tightly 
up against the ledges of the mould. The mould has 
in the same way been tightly driven up against the 
lid of the casting-box. The notches in the ledges 
of the mould have at the same time admitted the 
metal into the minutest impression from the face of 
the types. The caster or workman now breaks off 
the superfluous metal and the ledges of the mould 
with a wooden mallet. The moifid is necessarily 
destroyed; and if another. plate is required, another 
mould must be taken from the types. After the 
superfluous metal and the plaster are removed the 
stereotype plate comes out, and is then prepared for 
the press. Its proper thidmess cannot be determined 
by the mould alone; and the back of the plate is 
therefore turned in a lathe, in which the plate 
revolves against a cutting tool, and a perfectly true 
surface is obtained by the superfluous parts being 
out away in a series of concentric circles. Besides 
this, the very best casting cannot prevent occasional 
defects in the face of the plate, and it requires there- 
fore to be minutely examined by workmen called 
piekerB, It is the business of the picker to remove 
the small globules of metal which occasionally fill 
up or blot the letters; to insert a new letter, which 
lie can do hy soldering, if any one be brok^ and 


even to make an alteration of a word or a line If It 
should be found necessary. 

There are certain disadvantages oonnected with 
this process which prevented it from being largely 
employed in newspaper work. Plates could not be 
prc^uced and used for printing in a shorter time 
than six hours; as the stucco matrix is broken in 
being detached from the plate, fresh moulds have to 
be made when duplicates are required, and in course 
of a short time the more delicate paito of the t^^ 
get worn off in cleaning them ana oiling them for 
the stucco. These dis^vantages have in a great 
measure been got rid of by the paper or papier mdchd 
process. In the Times office, where this method is 
carried on in its greatest perfection, plates have been 
produced in seven minutes; the fount of type from 
which the moulds are originally tideen, in^ad of 
wearing out every two years, may last more than 
thrice that time; and in cases where reprints are 
often required the moulds are light, inexpensive, and 
easily stored, and the metal plate may be melted 
down and recast after printing the first edition. The 
paj)er process may be briefly described as follows: — 
On the face of the type is laid a mould consisting of 
several sheets of tough thin tissue paper, gummed 
together and moistened, backed with a sheet of fine- 
grained brown paper. The types and paper are then 
placed in a press, where a roller passes under the 
form, pressing it up on the paper, and making an 
impression on it. The depressions made by the 
types rise on the outside of the paper, so that any 
part which has not been properly impressed is readily 
observed. Such spots are removed by driving the 
paper between the types by striking it with a hard 
brush. The interstices on the back of the matrix 
are filled up with a thin coating of stucco. The 
mould is then dried on a hot iron table, a blanket 
being laid over it to al)sorb the moisture, and screwed 
down moderately tight to prevent waqiing. In a 
few minutes the drying process is complete, and the 
mould is put into a shallow metal box, with its 
smooth side pressed firmly against the metal. The 
lid of the box is then put on, and molten type-metal 
is run in through a hole at the top. When the cast 
sets it is removed from the box, and is examined 
and picked, as in the stucco process, the elevations 
which occur in the wide spaces between the types 
being removed with a chisel The paper -mould 
can be easily detached from the plate without 
damage, and may be used again should fresh plates 

Via UTOTif'.Afi 

STERLET. See Sturgeon. 

STERLINGr, an epithet of English money of 
account. The origin of the term is stated by Cam- 
den as follows: — *In the time of King RieWrd I. 
monie coined in the east part of Germanie began to 
be of e8})eciall request in England for the puritie 
thereof, and was (^ed EaateHing monie, as all the 
inhabitants of those parts were called JSasterlingBj 
and shortly after, some of that country, skillfull in 
mint matters and allaies, were sent for into this 
realme to bring the coine to perfection, which since 
that time has l^n called of them sterling for Ecuter^ 
ling: 

STERLING, John, a pMt, essayist, and critic^ 
was bom at Karnes Castle, in the Island of Bute, on 
20th July, 1806. His father, Edward Sterling, who 
subsequently became noted as the editor of the 
Times newspaper, was residing as a gentleman-farmer 
at Karnes Castle, which he had rented, having been 
educated for the bar, and afterwiuris served some 
time as an officer in the army. Of seven children 
which he had, five died in youth. In 1809 the 
family removed to Llanblethian in Glamorganshire^ 
in 1814 to Paris, and from thenoe in the tollowing 
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JTMT to London. After hovlng attended Tariona 
■dioola the labject of the present memdr was sent 
to Glasgow UniTersity, from which, after a short 
p^od of study, he pasM in 1824 to Trinitv College, 
Gambrid^ He hiKl here for his tutor JuUus Ha^ 
afterward rector of Hurstmonceaux, and for his 
fellow-stadents Frederick Maurice, Bidhard Trends 
Monckton Milnes (afterwards Lord Houghton), and 
others, who afterwards attained so distmguisbed a 
position in the intellectual world. At the meeting 
of the Union Debating Club he became one of the 
chief speakers, but left the university in 1827 without 
taking nis degree. The following year the Atheneeum, 
then just started by James Silk Buckingham, was 
purchased by him, and conducted for some time by 
him and Mr. Maurice. It proved an unsuccessful 
speculation, and the proprietorship of the paper was 
transferred to other hands. Sterling continued to 
reside in London, the cynosure of a brilliant literary 
oirde, and about 1828 made the acquaintance of 
Coleridge, whose conversation appears to have exer- 
cised great influence on his mind. In November, 
1880, he married, and shortly afterwards with his 
wife made a voyage to the Island of St. Vincent in 
the West Indies, where some property had been 
bequeathed him by an uncle. He returned to Eng- 
land in 1882, and in the spring of the following year 
his novel of Arthur Coningsby was published, but 
attracted little attention. Not long after he met 
again ^ old tutor Julius Hare, and by intercourse 
with him was so confirmed in the sentiments which 
he had already imbibed from Coleridge, that he 
resolved to take holy orders. He was accordingly 
in 1884 ordained a deacon, and immediately after- 
wards became Mr. Hare's curate at Hurstmonceaux, 
Sussex This oflSce, however, was only retained by 
him for a few montbs, being resigned in February, | 
1885, on the plea of delicate health. Another change 
in his opinions seems about this time to have taken 
place, and he gradually diverged henceforth in his 
religious views from the doctrines of the Church of 
England. In 1885 he first became acquainted with 
Mr. Carlyle. His health continuing to decline, he 
went in the following year to the south of France, 
and afterwards to Madeira^ from which he sent home 
some contributions to Blackwood’s Magazine. In 
the spri^of 1888 he returned to England, and from 
this peri^ to his death at Ventnor, in the Isle of 
Wight, on 18th September, 1844, was occupied with 
various literary labours, and moving about to diflferont 
localities in the vain search of renewed health, 
including a residence in the south of England and 
at Clifton, visits to Italy, and a second voyage to 
Madeira. He wrote for the Westminster Beview 
(then conducted by John Stuart Mill), and pubbshed 
in 1889 Poems by John Sterling; in 1841 The Elec- 
tion, a poem in seven books; and Strafford, a tragedy, 
in 1848. A collection of his Essays and Tales, con- 
tributed to various periodicals, was made bv Arch- 
deacon Hare, and published with a memoir m 1848. 
Another biography of Sterling, depicting his life 
from a less ecclesiastical point of view, appeared 
from the pen of Mr. Carlyle in 1851. 

STEBN, the posterior part of a ship, or that part 
which is presented to the view of a spectator, placed 
on the continuation of the keel, behind 

STERNBERG, a town of Austria^ in Moravia, 
on the railway from Vienna to Prague, 10 miles 
N.N.S. of Olmtttz. It is well built, with an old 
castle, a church, and important manufactures of 
linen, cotton, hosiery, and Uqueurs. It was nearly 
destined hi 1789 by a waterspout whidi burst upon 
Ik Pop. (1890), 16.882. 

STERNE, Laubencb, the author of Tristram 
Shandy, was the son of a lieutenant in the army, 


and bom at donmell, In Ireland, 24th November, 
1718. He lived for p^ of his boyhood in Ireland, 
and afterwards being handed over to tiie care of a 
relative in Yorkshire, was put to school at Halifax 
in 1722, whence he removed to Cambridge, and 
studied for the church. He took his degree of Master 
of Arts in 1740, and, by the interest of Dr. Jaquea 
Steme, his uncle, a prebendary of Durham, he ob- 
tained the living of Sutton, and also a prebend of 
York. Subsequently, by the interest of his wife, 
whom he married in 1741, he obtained the living 
of Stillington, at which and at Sutton he per- 
formed the clerical duties for nearly twenty years. 
During this period he appears to have amusM him- 
self with books, painting, music, and shooting, but 
was little known beyond his vicinity, the only pro- 
duction of his TOn being his humorous satire upon a 
greedy church dignitary of York, entitled the Histoiy 
of a Watch Coat. In 1759 appeared the two first 
volumes of his celebrated Tristram Shandy, which 
drew upon him praise and censure of every kind, 
and became so popular that a bookseller engaged for 
its continuance on very lucrative terms. Accord- 
ingly a third and fourth volume appeared in 1761, a 
fifth and sixth in 1762, a seventh and eighth in 1764, 
and a ninth, singly, in 1766. If, in the groundwork 
of this extraordinary production, a resemblance may 
be traced to the ridicule of pedantry and false philo- 
sophy in Scriblerus, the style and filling up are 
chiefly his own, although he borrowed entire passages 
from Burton's Anatomy of Melancholy, and &e 
works of Rabelais, Bishop Hall, and others. In 
1768 he produced his Sentimental Journey (in two 
vole. 12mo), which, by a number of pathetic incidents 
and vivid strokes of national and characteristic 
delineation, is rendered extremely entertaining, and 
acquired a more general reputation than even its 
predecessor. In 1760 appeared two volumes of 
Sermons of Mr. Yorick, to which he added two 
additional volumes in 1766, with his own name. He 
I died of pulmonaiy consumption in March, 1768, 

I leaving a widow and one daughter. The latter, who 
was married to a French gentleman, published a 
collection of her father’s letters, in three volumes, 
12mo, to which were prefixed memoirs of his life and 
family. Other letters of his were afterwards pub- 
lishedL Of Sterne’s genius, as of his character, con- 
flicting opinions have been expressed by some of our 
best critics. According to Hazlitt his style is the most 
rapid, the most happy, the most idiomatic of any 
that is to be found. *It is the pure essence of English 
conversational style; his works consist only of bril- 
liant passages; his wit is poignant though artificial; 
and his chara^rs, though the ^undwork of some 
of them had been laid before, have yet invaluable 
original differences, and the spirit of the execution, 
the master-strokes constantly thrown into them, are 
not to be surpassed. There appears to have been in 
Steme a vein of dry sarcastic humour, and of extreme 
tenderness of feeling, the latter carried sometimes to 
affectation, but at other times pure and without 
blemish.’ According to Thackeray, one of the most 
unsparinff of his critics, ‘this man — who can make 
vou lau^, who can make you cry too — never lets 
nis reader alone; when you are q^et he thinks he 
must rouse you, and turns over head and heels, or 
sidles up, and whispers a nasty story. The man is a 
great jester, not a jgreat humourist He goes to work 
systematically andTof cold blood, paints us face, puts 
on his ruff and motiev clothes, and lays down his 
carpet and tumbles on it’ Few, we think, wU coin- 
dde in this criticism of Thackeray’s, to Its full extent 
at least To say that Steme was a great jester is 
no doubt oorreot; he wrote to amuse people, and hia 
jests and whimBioalities are intended f^ tut purpose. 
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If hit perpetual widi to beanmaingiometimei makaa 
hia ettempta e little forced, the reader, in whoee 
bel^ they are made, ahoold try to treat his f aUitres 
leniently. To deny that Sterne was a neat humorist 
is to be blind to some of the truest and most delicate 
humour that English literature contains. To defend 
Sterne on the charge of indeoenoy is a more diffiovdt 
matter. As to his character, he has been called an 
irrevocable sooundrel, a disgrace to his sacred pro- 
fession, a man who could snivel over a dead donkey 
and allow his mother to starve, a faithless husband^ 
and what not. The charge of allowing his mother 
to starve seems to be without foundation; for the 
other charges there are more or less grounds. Sterne 
seems indeed to have been neither altogether a 
scamp nor alto^her a hero. He was a man who 
had good stuff in him, had he only oared or known 
how to use it. But the incense of the great in 
London, at whose tables he was always eagerly 
welcome, spoiled his head, as their ragouts had 
done his stomach. He lived at a time, too, when 
the indiscretions of drinking, swearing, fox-hunting, 
fighting, duelling parsons were lightly tolerated. 
His head was overpowered by his impulsive heart; 
but they who aspire to teach, or even to amuse man- 
kind, are not justified in allowing their feelings to 
run away with their judgment. See Percy Fitz- 
gerald’s Life of Sterne (new edition, 1896). 

STERNHOLD, Thomas, one of the versifiers of 
the first metrical version of the Psalms, long used in 
public worship in churches, but which was super- 
seded by the version of Tate and Brady, published 
in 1698. He was a native of Hampshire or of 
Gloucestershire, and educated at Oxford, and became 
groom of the robes to Henry VIIL, who left him a 
legacy of 100 marks. He held a similar office under 
Edward VI., in whose reign he died, in August, 
1549. The principal coadjutor of Stemhold in his 
versification of the Psalter was John Hopkins; and 
the names of these persons have become a proverbial 
designation of bad poets. Stemhold also produced 
Certayne Chapters of the Proverbs of Solomon, drawn 
into Metre, which was published after his death. 

STERN-POST, a long, straight piece of timber, 
erected on the extremity of the keel, to sustain the 
rudder and terminate the ship behind. It is usually 
marked, like the stem, with a scale of feet, from the 
keel upwards, in order to ascertain the draught of 
water abaft. 

STERNUM, the name applied in human and com- 
parative anatomy to the breast-bone of Vertebrate 
animals. A breast-bone is not developed in all 
Vertebrates. Thus, Fishes, Serpents, and in the 
view of most naturalists Tortoises and Turtles also, 
have no breast-bone. In man the sternum forms 
the front boundary of the thorax or chest in the 
middle line; and to it the first seven pairs of ribs 
(see Rib) are attached. It exists as a flattened bone 
of narrow conformation, and consists in the adult of 
three pieces. The upper portion is named the manu- 
briumf from its faint resemblance to the handle of an | 
ancient sword ; the middle piece receives the name 
of the gladioUu; whilst the lowest portion (which is 
of carrilaginous nature in youth, but becomes more 
or less ossified in the adult) is named the ennform 
cartilage or xiphoid appendage. The breast-bone 
naturally inclines obliquely from above downwards, 
and also in a forward direction. It exhibits a con- 
cave surface posteriorly, and gradually decreases in 
breadth from above downwar^L Its average length 
in a well-formed subjeot is about 6 inches, d^e 
manubrium is of somewhat triangular shape, and 
presents superiorly on each side an oval depression, 
which reoeives the sternal end of each clavide or 
ooUar-bona. The lower border is rough md thickened, 


and articulatei with the gladidui or second portion. 
The cartilages cl the first rib are attacbea to the 
manubrium on each side^ and below it forms part of 
the articulating surface of the cartilam of the second 
rib on each side. The gladiolus consists in early life 
of four separate parts, the points ai union of whkdi 
are marked by cross ridges on the surface of the bone. 
The second rib jpartly articulates with Uie gladiolus, 
whilst the cartilages of the third, fourth, fifth, and 
sixth ribs wholly, and that of the seventh rib partly, 
are also attached to this part of the bone. The 
ensiform cartilage varies in shape in different indi- 
viduals, and is in any case the smallest of the three 
pieces of the bone. The cartilage of the seventh rib 
is in part joined to this appendage, and the structure 
may be perforated by a hole or aperture. The bony 
structure of the sternum evinces a delicate cancellated 
or fihrous-like texture, which is invested by a layer 
of compact bony tissue. This bone in man is dem- 
oped from six eentree ; the manubrium having one 
of those centres, the gladiolus four, and the ensiform 
cartilage one. In V ertebrata below man the breast- 
bone may undergo very considerable modifications. 
In bats, and in many birds, the most notable feature 
is the prominent bony ridge or *keel’, serving for 
the attachment of the pectoral or breast muscles, the 
great development of which bears a relation to the 
flying habits of these forms. 

STETHOSCOPE (Greek, strtlios, the chest), an 
instrument ordinarily consisting of a short wooden 
tube, from 7 to 12 inches long, widening towards 
each end, with which physicians are accustomed to 
examine the internal state of the human body in 
diseases of the lungs and other internal organs, also 
in hernia, and the condition of women in preg- 
nancy, &c., by applying the stethoscope to the chest 
or abdomen, and putting the ear to the wider end. 
Many disorders may be distinguished very clearly 
in this way; and the instrument has proved, in the 
hands of the medical profession, a most useful one. 
It is the invention of Laenneo. The hinawral 
stethoscope is now a common form, the instrument 
having two flexible tubes, the ends of which are 
applied to both ears simultaneously. 

STETTIN, a town and port of Prussia, capital of 
the province of Pomerania, and of the government 
of its own name, on the Oder, 17 miles from its 
entrance into the Stettiner Haff, 80 miles from the 
Baltic. It stands mainly on the left bank of the 
river, which is here crossed by several bridges, one 
of them a large railway swing-bridge conneoUng the 
town with its suburbs Lastadie and Silberwiese. 
The town has greatly expanded recently, more 
especially since the removal of the extensive fortifica- 
tions with which it was surrounded. It possesses a 
number of squares and many well-built and well- 
paved streets. It is the see of a Protestant bishop^ 
and the seat of a superior provincial court and a 
number of important public offices. Among its chief 
buildings are the church of St. Peter, founded in 1124, 
and the church of St. James, dating from the four- 
teenth century; the royal castle (1676), now the seat 
of the provincial government and courts, the new 
town-hall, exchange, theatre, large new infirmaiy, 
and two monumental gateways, formerly in the line 
of the dty ramparts. The industries of Stettin are 
varied. There are large iron-foimdries and engineer- 
ing works, one ship-building and en^eering work 
emplc^ing 4000 to 6000 hands; also duemloJ works, 
cement works, sugar-refineries, soap-works, oil-works, 
flour and other mills, paper and paste-board works, 
& 0 ., as also famous breweries and distilleries. The 
shipping and trade are of very great importance, 
Stetiin ranking as the most impc^ant port of Prussia. 
The prindpal articles of import are, coal, iron, soda 
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Mid potMh, leeds, coffee, cotton, wine, <Mrn, herrings, 
timber; the principal exports, sugar, timber, spirits, 
grain, potatoes, flour. Swinemiinde receives much 
M the import trade that would otherwise come to 
Stettin, but it has no export trade. Stettin was a 
town and port of some importance in the twelfth 
century. In 1121 Boleslas, Duke of Poland, gained 
possession, and introduced Christianity. The peace 
of Westphalia gave it to the Swedes. From them 
it passed to the Prussians, with whom, though not 
without some interruptions, it has since remained. 
Pop. in 1880, 91,766; in 1900, 210,680. 

STEUBEN, Fbedebiok William Augustus, 
Baron Yon, a distinguished Prussian officer, born 
15tb November, 1780, who attached himself to the 
American cause at the revolution of 1776. He had 
been aide-de-camp to Frederick the Great, and had 
attained the rank of lieutenant-general in his army. 
Steuben went to America in 1777, and tendered his 
services to Congress as a volunteer in the army. 
He received the thanks of that body, and joined 
the main army under Washington at Valley Forge. 
Baron Steuben soon rendered himself particularly 
useful to the Americans by disciplining the forces; 
and on the recommendation of Washington, in May, 
1778, Congress appointed the baron inspector-general 
of the army, with the rank of major-general A com- 
plete scheme of exercise and discipline, which he 
drew up, was adopted in the army by the direction 
of Congress. At the battle of Monmouth, 28th J une, 
1778, he was engaged as a volunteer. At the siege 
of Yorktown he was in the trenches at the head of 
a division, where he received the first offer of Lord 
Cornwallis to capitulate. The Marquis de la Fayette 
appeared to relieve him in the morning; but the 
baron would not quit his post until the surrender 
was completed or hostilities recommenced. The 
matter being referred to Washington, Steuben was 
suffered to remain in the trenches tiU the enemy’s 
flag was struck, 9th October, 1781. He continued 
in the army till the close of the war. Peace being 
established, he spent the rest of his life in farming, 
and died 28th November, 1794. 

STEUBENVILLE, a city of the United States, 
capital of Jefferson coimty, Ohio, on the west bank 
of the Ohio River, 68 miles below Pittsburg. It is 
situated on an elevated plateau, and contains a court- 
house, a high school, a female seminary, &o. There 
are several woollen factories, blast-furnaces, rolling- 
mills, machine-shops, breweries, works for railway 
rolling-stock, paper, glass, white-lead, &o. There are 
rich mines of bituminous coal in the neighbourhood. 
Pop. (1890), 18,894. 

STEVENSON, Robert, an eminent Scottish 
engineer, the son of a Glasgow merchant, was born 
in that city, 8th June, 1772. He lost his father in 
early youth, after which his mother married Mr. 
Thomas Smith, who became engineer to the light- 
house board on its establishment in 1786. Through 
this connection Stevenson was led to devote him- 
self to the study of engineering, and acquired such 
proficiency that at the age of nineteen he was in- 
trusted by Mr. Smith with the erection of a light- 
house, which the latter had planned for the island of 
Little Cumbrae. In 1799 be married the eldest 
daughter of Mr. Smith, whom he succeeded as en- 
giuMr and superintendent of lighthouses, an ofiioe 
which he held until 1843, planning and constructing 
in this period no fewer than twenty-three lighthouses 
round Uie coasts of Soothuid. His greatest achieve- 
ment was the construction of the famous Bell Rook 
Lighthouse, of which he published an interesting 
account in 1824. Stevenson began operations on the 
18th August, 1807, and finished in DeoembM, 1810, 
after surmounting many difficulties and dangers. 


In 1814 Sir Walter Scott accompanied Stevenson on 
one of the periodical voyages which the professional 
duties of the latter required him to make, a voyage 
which Scott has grapMcally described in his diary. 
(See Bell Rook.) In general capacity as a oiril en- 
gineer Stevenson was frequently a co-operator with 
Kennie, Telford, and the other chief engineers of 
the day. We are indebted to him for the invention of 
Jlathing and intermittent lights. (See Lighthouses. ) 
He died in Edinburgh, 12th July, 1850. Besides 
his work on the Bell Rook Lighthouse above referred 
to, he wrote several articles to the Enqyolopsedia 
Britannica, the Edinburgh Encyclopaedia, and other 
scientific publications. In 1817 he published a series 
of letters in the Scots Magazine, giving an account 
of his tour in the Netherlands, and describing the 
engineering works connected with the embankment 
and drainage of Holland. A biography of him by 
his son David was published in 1878. 

STEVENSON, Robert Louis Balfour, novelist, 
poet, and essayist, was the grandson of the above, 
being the son of Thomas Stevenson, a lighthouse 
engineer like his father. Louis was born at Edin- 
burgh, Nov. 18, 1850, and was meant to follow out 
the family profession, but turned his attention in 
ainnther direction, and having passed through the 
Edinburgh University, was called to the Scottish 
bar, being admitted a member of the faculty of ad- 
vocates in 1875. Literature, however, turned out to 
be his real vocation. He had carefully trained him- 
self in writing from his sohoolboy days, and thus 
acquired a style which gave a marked distinction 
to everything he wrote. An Inland Voyage was 
the first of his books — a charming account of a canoe 
journey along some of the canals and rivers of 
Northern France and Belgium, published in 1878. 
This was followed by Travels with a Donkey in the 
Cevennes (1879); Virginibus Puerisque and other 
Papers (1881); Familar Studies of Men and Books 
(1882); and New Arabian Nights (1882), a series of 
fantastic tales exhibiting an odd mixture of the 
commonplace and the extravagant. Treasure Island 
next made its appearance (1888), a brilliant and 
realistic story of buccaneering days, which immensely 
widened Stevenson’s circle of readers and admirers. 
Prince Otto, an essay in the field of pure romance, 
appeared in 1885; and the same year A Child’s 
Garden of Verse proved how thoroughly the writer 
could enter into and express a child’s thoughts 
and feelings. The Strange Case of Dr. Jekyll and 
Mr. Hyde (1886), based on the idea of a man pos- 
sessing a double personality, achieved an extra- 
ordinary success with the public. Then came Kid- 
napped (1886), an admirable story of a Scottish boy’s 
adventures in the middle of the 18th century. The 
adventures of the hero of Kidnapped were continued 
in two subsequent tales, entitled respectively, David 
Balfour, and Catriona (1893). The Black Arrow 
(1888) is a story much inferior to some of Stevenson’s 
while the Master of Ballantrae (1889) holds a rank 
next after his best. His volumes of verse — Under- 
woods (1887), and Ballads (1891) — possess only mode- 
rate merits. A number of his shorter stories were 
published collectively in The Merry Men and other 
Tales and Fables (1887); and in his Memories and 
Portraits (1887) were gathered together a number of 
magazine articles having a certain autobiographical 
value. Stevenson’s constitution wm naturally weakly, 
and this led him in 1889 to settle in Samoa^ where he 
died on December 8, 1894. His residence in Samoa 
provided materials for A Footnote to Histozw: Eight 
Years of Trouble in Samoa (1892); and Islana Nights* 
Entertainments (1898). Posthumous works are: 
Weir of Hermiston, an unfinished romance (1895), 
and St Ives, completed by Quiller Couch (1897)* 
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The Vailima Letters appeared in 1 895. A collective 
edition of his works was issued in 1894-97 1^ 
Si dney Colvin, who is also preparing a biography. 

8TEVENSTON, a market town of Scotland, in 
the ooun^ of Ayr, 22 miles south-west of Glasgow, 
with which It is oonnected by raiL Its handsome 
parish church, finely situated on a height, looks down 
upon the straggling, uneven, and narrow street, of 
about ^ mile long, of which the town chiefly consists. 
The principal industries of the town were formerly 
handloom weaving and flowered muslin sewing, but 
it is now i^ost entirely dependent for its prosperity 
on the neighbouring collieries, blast-furnaces, and a 
large e^losives factory. Pop. (1891), 4261. 

STEWARD, fa navid affairs, is an officer fa 
a ship of war appointed by the purser to distribute 
the different species of provision to the oflScers and 
crew. The name is also given to the person who 
supplies the provisions on board passenger vessels. 

STEWARD OF ENGLAND, Lord High. See 
High-steward, Court op the Lord. 

STEWARD OF SCOTLAND, The High, was 
an officer of the highest dignity and trust. He 
administered the crown revenues, superintended the 
affairs of the household, and possessed the privilege 
of holding the first place in the army next to the 
king fa the day of battle. The office was held from 
the beginning of the twelfth century by members of 
the Allan or Fitz-Allan family, but it had become 
common in Scotland to call them by the name of the 
feudal office which they held. When the crown fell 
to Robert, the seventh high-steward, he became 
known in history as Robert II., the first Of the 
Steward (or, as it came afterwanls to be written, 
Stewart or Stuart) dynasty. 

STEWARD OF THE HOUSEHOLD, Lord, 
In England, is the chief officer of the household of 
the king or queen; his authority extends over all 
officers and servants of the royal household except 
those of the chamber, chapel, and stable. He is 
always a member of the privy-council; he appoints 
all the subordinate officers and servants of the house- 
hold except those of the stable, and also selects the 
royal tradesmen. His office is held during pleasure, 
and is vacated when the political party to which he 
belongs goes out of power. Under the lord-steward 
fa the counting-house are the treasurer of the house- 
hold, cofferer, controller, clerks of the green cloth, &a 
It is cidled the counting -house^ because the household 
accounts are kept fa it. 

STEWART, Dugald, a celebrated metaphysical 
writer, was bom fa the College of Edinburgh on the 
22d of November, 1758, bis father being professor of 
mathematics in that imiversity. At the age of seven 
be was sent to the High School, where, having com- 
pleted the customary course of education at that 
semin^, he was entered as a student at the College 
of Edinburgh. In 1771 he removed to the Univer- 
sity of Glasgow fa order to attend the lectures of 
Dr. Reid. The progress which he here made fa 
n>otaphysical studies was great, and it was here that 
he composed during the session his admirable Essay 
on Dreaming, whiem was afterwards published in the 
first volume id the Philosophy of the Human Mind. 
The declining state of his father's health compelled 
him fa the autumn of the following year, before he 
had reached the age of nineteen, to undertake the 
task of teaching the mathematical classes fa the 
Edinburgh University. As soon as he had completed 
his twenty-first year he was appointed assistant and 
auccessor to his father, and conrinued to conduct the 
mathematical studies fa the university till ^ fath^s 
death fa 1785, when he was nominated to the vacant 
ohalr. He did not occupy the chair, however, but 
exchanged it for tiiat of moral philoeophy. In 1792 


the fiiet volume of the Philosophy of tiie Human Mind 
was given to the world. In 1798 he read before the 
Roym Society of Edinburgh his Account of the Idfe 
ana Writings Dr. Adam Smith. In the course of 
this year ahm he published the Outlines of Moral 
Philosophy — a work which he used as a text-brok. 
In March, 1796, he read before the Royal Society 
his Account of the Lifeand Writfagsof Dr. Robertson, 
and in 1802 that of the Life and Writings of Dr. Reid. 
By these publications alone, which were subsequently 
combined fa one volume quarto, he oontfauea to M 
known as an author till the appearance of his volume 
of Philosophical Essays in 1810. In the period which 
intervened between the publication of his first volume 
of the Philosophy of the Human Mind and the appear- 
ance of his Philosophical Essays he prepared the matter 
of all his other writings, with the exception of his 
Dissertation on the Progress of Metaphysical and 
Ethical Philosophy prefixed to the Supplement of 
the Encyclopaedia Britannica. Independent of the 
prosecution of those metaphysical inquiries, which 
constitute the substance of his second and third 
volumes of the Philosophy of the Human Mind, to 
this epoch of his life are to be referred the specu- 
lations in which he engaged with respect to the 
science of political economy, the principles of which 
he first embodied fa a course of lectures, which fa 
1800 he added as a second course to the lectures 
which formed the immediate subject of the instruc- 
tion previously delivered from the moral philosophy 
chair. So general and extensive was his acquaint- 
ance with almost every department of literature and 
science, and so readily did he arrange his ideas on 
any subject with a view to their communication to 
others, that his colleagues frequently, fa the event of 
illness or absence, availed themselves of his assist- 
ance in the instruction of their classes. In 1806 he 
accompanied the Earl of Lauderdale on his mission 
to Paris; and having already been twice on the 
Continent he had thus an opportunity of renewing 
many of the literary intimacies which he had formed 
in France before the commencement of the revolu- 
tion. On the accession of the Whig administration 
in 1806 a sinecure office, that of gazette- writer for 
Scotland, was erected for the express purpose of 
rewarding Stewart, who enjoyed with it a salary of 
£600 a year for the remainder of his life. Shortly 
after he relinquished the active duties of his chair 
and removed to Kinneil House, a seat belonging to 
the Duke of Hamilton, on the banks of the Frith of 
Forth, about 20 miles from Edinburgh, where he 
spent the remainder of his days. From this place 
were dated in succession the Philosophical Essays fa 
1810; the second volume of the Philosophy of the 
Human Mind in 1813; the Preliminary Disserta- 
tion to the Encyclopaedia; the continuation of the 
second part of the Philosophy in 1827; and finally, 
fa 1828, the third volume, containing the Philosophy 
of the Active and Moral Powers of Man — a work 
which he completed only a few weeks before his 
death, which occurred on the 11th of June, 1828, at 
Edinburgh, where he had been on a short ^t. He 
was interred fa the Oanongate Churchyard, and a 
monument has been erected to his memory on the 
Calton Hill, Edinburgh. He was twice married. 
An excellent edition of his works, fa eleven volumes, 
enriched with notes, and a biography by Professor 
Veitch, has been published by Sir William Hamilton. 

STEWART, Family of. See Stuart. 

BTEWARTON, a town of Scotland, in Ayrshire, 
on the right bank of the Annick, here crossed by 
three go<^ stone bridges, 15 miles south-west of 
Glasgow, with which it is connected ly the Glasgow, 
Barrhead and Kilmarnock Joint Railway. It con- 
sists of a main street nearly 1 mile long and several 
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minor streets. The chief mannfaotures are Scotch 
bonnets and hosieiy; carpets and laoe curtaiiu are 
also made to some extent; needle- work and spin^e* 
malring are among the varioos minor industries, 
and there are mills for spinning and carding wooL 
P op. (189 1k 26871 (1901), 2868. 

STSTWARTBy, in Scotland, the name given to 
a district under the rule of a steward — an officer 
appointed by the sovereign, with jurisdiction over 
crown lands, and with the same power as that of 
a lord of regality. His jurisdiction, which varied 
with circumstances, was generally heritable, until 
the 20 George IL cap. ^iU., which abolished all 
minor stewar&ies and annexed the rest. The judicial 
office of steward is the same in everything except 
name as that of sheriff; and it is declaim bv 1 Viet 
cap. xxxix. that the words sheriff, sheriff-derk, Ac., 
shall b e held to apply to steward, steward-derl^ Ac. 

STEWING, in cookery, a mode of preparing meat 
and fruit for the table by simmering the materials in 
a 8auoe|>an or stewpan with a little more water than 
is sufficaent merely to keep them from burning. In 
stewing meat the great art Is to keep down the tem- 
perature so as to avoid the hardening of the fibres and 
the too rapid coagulation of the dbumen by heat. 
For this purpose the meat is put into cold water, 
which is gradually raised to a very low boiling point, 
what is <^ed a gallop never being permitted. It is 
undoubtedly the most simple and economical, and 
when ddlfnlly conducted one of the best calculated 
means of devdoping the flavour and nutritious quali- 
ties of animal fo^ Stewpans are now almost always 
rather shallow vessels, with closely-fitting lids, and 
when used may be heated on a hot plate, or kept at 
a proper distance from an ordinary or plac^ in 
a wate r bat h. 

8TBYER, or Stetk, a town of Upper Austria, 19 
miles south-east of Linz, at the confluence of the 
Steyer with the Enns. It consists of the town proper 
and two suburbs, each connected with it by a bridge, 
and has three squares, one of them elegant, and 
adorned with fountains, many handsome houses in 
the Italian style, a town church, modelled on St. 
Stephen’s, Vienna; an old castle on a rocky height, 
a handsome townhouse, with a museum, Ac. Steyer 
is an important centre for the manufacture of artides 
of iron and steel, there being here a large work for 
military firearms, machine works, manufactories of 
cutlexy, awls, files, nails, rings and chains, besides 
cotton printing works, Ac. Pop. (1890), 21,604. 
STICKING-PLASTER Coubt-Plastbb 

STICKLEBACK (OasUro9teu4t\ a well-known 
genus of Teleostean F^es belong!^ to the family 
Gasterosteidse (or Triglidee) and to the division Acan- 
thopterygii of the a^ve order. The family is dis- 
tinguishM by the fact that the soft or membranous 
part of the first dorsal fin is awanting, the rays 
forming a series of spines on the back of these fishes. 
The bod^ is of dongated and compressed shape, and 
teeth exist in both jaws, but are absent from the 
tongue and palate. The sides of the body may be 
covered with bony plates, whilst the other parts are 
destitute of any s(^y covering. The ventral fins 
are armed with strong spines. These fishes inhabit 
the rivers and braddm waters of temperate dimates. 
The Three^ijiined Stickleback {0, a,cuUalfUB\ the 
Ten-ndned species (G. pugnitiua), and the Fifteen- 
Bpinea Stickleback {O. spinaclUa) are familiar species. 
The last spedes inhabits the sea, the Three-spined 
form inhabiting both fresh and sdt waters, and bei]^ 
commonly found at the estuaries of rivers. Other 
spedes are the O, gymnurut, or Quarter-armed 
Stiddebadk, sometimes named the Smooth-tailed 
spedes; the G, tmiarmalui, or Half-anned Stickle- 
b^: the Half-mailed Stioldebaok (0, rmUoricatiu); 


and the New York Stickleback {0, NoffeboraomtU). 
The Three-roined or Common Srickleback 
OLOOT, PL II., fiff. 10) ia found in almost every Eng- 
lish straamlet^ and Is distingnished by the three spinia 
armhig the back. It is a voradons little fish, swim- 
ming eamly after bait of all kinds, and not at all 
disturbed by noises and acts which would infallibly 
frighten away most other fishes. They are highly 
pugnacious fiwes, especially at thdr breeding season. 
In their reproductive habits they evince many of thdr 
most interesting features, being one of the few genera 
of fishes which construct nests and attend their young 
with care and affection. The nest is larger than a 
shilling, and is oomposed of vegetable matters, pieces 
of straw and sticks, and the like. In the top or lid of 
the nest a small bole is formed, and in this the eggs 
are deposited. The eggs are a^ut the size of poppy 
seeds, and are of bright-yellow colour. Over tms 
nest and its contained ova these fishes watch with 
the most jealous care, the male taking upon himself 
almost the entire duty of nidification, as well as of 
tending the young after hatching. The Ten-spined 
species of Stickleback has nine or ten spines on the 
back, and wants plates on the sides of the body. Its 
colour is green on the back, and silvery-wldte on 
the beUy and sides. The fins are ^Uowish in oolonr. 
The average length is 2 inches, ^e Fifteen-spined 
Stickleback, or * Sea-adder,’ as it is sometimes also 
named, lives wholly in the sea. It subsists on Crus- 
tacea and allied forms, its stomach frequently con- 
taining a very varied assortment of different animals. 
Its length is from 6 to 7 inches, its colours being a 
silvery green on the upper parts, a golden tint on 
the sides, and a silvery white below; fifteen spines 
exist on the back; the jaws are greatly elongated, 
and the under jaw protrudes; and the lateral line is 
provided with keel^ scales. The nest made by this 
species is formed of sea-weeds, and attains the size 
of the clenched fist. The eggs are distributed in 
little dusters amid the intersrices of the nest, and 
not in any central cavity. 

STIGMA. See Pistil. . 

STIGMATA, marks said to have been miracu- 
lously impressed on the bodies of certain saintlj 
persons in imitation of the wounds on the crucified 
t)ody of Christ. The words of St. Paul, ‘From 
henceforth let no man trouble me: for I bear in my 
body the mark of the Lord Jesus’ (GaL vi 17). 
seem to have given rise to the notions promulgatea 
by the Boman Catholic Church respecting the im- 
pression of these marks upon the boffies of favoured 
saints, of which the legend of St. Francis of Assisi 
furnishes the most remarkable example. It is related 
of that saint that two years before his death he retired 
to Mount Alvemo^ in the lonely region of the Apen- 
nines. One day (16th September, 1224), being ab- 
sorbed, according to the account of St. Bonaventnre^ 
in deep and rapt contemplation of our Lord’s passion, 
he saw descending from heaven a seraph urith six 
wings of fire and surrounded by a dazzling light, and 
having between the wings &e figure of a man 
crucified. After the disappearance of the vision and 
the return of the saint to calmer thought he found 
that his hands and feet bore the blo^y marks of 
nails as if he had been crucified himself, and on his 
side a raw wound, such as would be given by a spear. 
Since that time several men and a greater number 
of women have been said to have received all or some 
of the stigmata; some being also impressed with the 
marks of the crown of thorns; and others again have 
felt only an excruciatmg pi^ in the seat of the 
wounds, aooompanied by no outward mark. What* 
ever may be thought cd some of these cases there 
can be little doubt that others have been meredeoe|p 
tions. See Gfirres, Christliohe Mystik, voL R 
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STILICHO, tha militaiy ruler ol the Weitem 
Empire imder Homariiia, was probably the eon of a 
Vandal captain ol the berhanan auxiliarieo of the 
Emperor Valena. Hia prowem^ great military skill, 
and many other eminent qnalitiefl, made him dear 
to the army and invaluable to the Emperor Theo- 
dositm In 884 a.d. he was sent as ambassador to 
Persia, and his various aooomplishments and pleasing 
manners so won upon the Persian king that a peace 
was oonduded very advantageous to Borne. On 
Btilioho’s return he was appointed oommander-in- 
ohief of the army, and was further rewarded with the 
hand of Serena, the niece and adopted daughter of 
Theodosius. That emperor having bequeamed the 
Empire of the East to his son Arc^us, and that of 
the West to his second son, Honorius, the former 
was left under the care of Bufinus, and the latter 
under the guardianship of Stilicho. No sooner was 
Theodosius no more than Bufinus stirred up an 
invasion of the Goths in order to procure the sole 
dominion, whi/di Stilicho put down, and effected the 
destruction of his rival After suppressing a revolt 
in Africa he marched against Alaric, whom he sig- 
nally defeated at Follentia. After this, in 406, h^e 
repelled an invasion of barbarians, who penetrated 
into Italy under Bhadagaisus, a Hun or Vandal 
leader, who formerly accompanied Alaric, and effected 
the entire destruction both of the force and its leader. 
Either from motives of policy or state necessity he 
then entered into a treaty with Alaric, whose pre- 
tensions upon the Boman treasury for a subsidy he 
wannly supported. This conduct excited suspicion 
of his treachery on the part of Honorius, who mas- 
sacred all his friends during his absence. He received 
intelligence of this fact at the camp of Bologna, 
whence he was obliged to flee to Bavenna. He took 
shelter in a church, from which he was inveigled by 
a Bolexxm oath that his Ufe would be spared, and con- 
veyed to immediate execution, which he suffered in a 
maimer worthy his great military character. Stilicho 
was charged with the design of dethroning Honorius, 
in order to advance his son Eucberius in his place; 
and the memory of this distinguished captain has 
been treated by the ecclesiastical historians with 
great severity. Zosimus, however, although other- 
wise unfavourable to him, acquits him of the treason 
which was laid to his charge; and he will live in the 
poetry of Claudian as the most distinguished com- 
mander of his age. See Gibbon's DecUne and Fall, 
oh. zxix. and xxx. 

STILL. See Distillation. 

STILLING. See Juno. 

STILLINGFLEET, Edwabd, an eminent prelate 
of the English Church, was bom in 1685 at Cran- 
bourne in &)r8et8hire, studied at St John’s College, 
Cambridge, and became a fellow of the college in 
1658. In 1655 he was appointed tutor to the brother 
of the Marquis of Dorchester, and in 1657 was pre- 
sented to the living of Sutton in Bedfordshire. His 
first literary wor^ entitled Irenicum, a Weapon- 
salve for the Chuix^’s Wounds, or the Divine Bight 
of Particular Forms of Church Government Discussed 
and Examined, was published in 1659, and reissued 
in 1662 vritb the addition of a Discourse concerning 
the Power of Excommunication in a Christian Church. 
In the latter year he also published his celebrated 
Origines Sacro, or a Bational Account of the Chris- 
tian Faith as to the Truth and Divine Authority of 
the Scriptures, esteemed as one of the ablest defences 
of reveided religioiL At the revest of Henchman, 
Insh^ of London, he composed Rational Account of 
the Grounds of the Protestant BeUgkm, being a 
vindication of the Lord-archbishop of Canterbu^s 
Belation of a Gonferenoe^ Ac^ which was published 
fai 1664. It was a reply to a book publisned by a 
VoL, xm. 


JeeuH^ entitled Labyiinthiis Cantuariensis, or Dr. 
Land's Labyrinth. About this time he was appointed 
preabher to the Bolls Chapel and in 1665 obtained 
the living of St Andrew’s, Holbom. He also held 
the appointment of afternoon leetnrer at the Temple 
church In 1668 he received the degree of P.!)., ira 
being bhaplain to Charles IL, received from him in 
1670 the appointment ol canon residentiaiy of St 
Paul’s. In 1677 he became Archdeacon of London, 
and the follow!^ year Dean of St Paul’s. An 
answer to Lord Holies' Letter showing that Bishops 
are not to be Judges in Parliament in Cases Capital, 
occasioned by the prosecution of the Earl of Danby. 
was published by Dr. Stillingfleet in 1679, and 
entitled The Grand Question concerning the Bishopif 
Bight to Vote in Parliament in Cases Capital, staM 
and argued from the Parliament Bolls and the His- 
tory of Former Times. On the revival of the Eodo- 
siastical Commission Court by James II. he declined 
to become a member of it, and after the Bevolutlon 
published in 1689 A Discourse concerning the Hle- 
gidity of the Ecclesiastical Commission, in answer 
to the Vindication and Defence of it. The previous 
year he had been appointed Bishop of Worcester. 
His last work was a Vindication of the Trinity, with 
an Answer to the Late Objections against it from 
Scripture, Antiquity, and Beason, in which he made 
some animadversionB on Locke's theory of ideas that 
gave rise to an acrimonions contest between him and 
the philosopher. Bishop Stillingfleet died of gout 
at Westminster on 27th March, 1699, and was 
interred in Worcester Cathedral. A collected edition 
of his works, in six folio volumes, was publi hed in 
1710.— 'His grandson, Benjamin STiLLiNOFurET (bom 
1702; died 1771), was distinguished as a scholar and 
writer on natural history, in which he published t 
series of Miscellaneous Tracts, referring more espe- 
cially to the labours and discoveries of Linnssuik 
A poetical Essay on Conversation was contributed 
by him to the first volume of Dodsley’s collection, 
and attracted considerable attention. He also pro- 
duced a Treatise on the Principles and Power of 
Harmony, abridged from Tartini’s Trattatodi Musioa, 
and commenced a General History of Husbandry, 
which remained unfinished at his death. For his con- 
nection with the term llw-stookinq see that article. 

STILL LIFE, in painting, the representation of 
inmiimate objects, such as def^ animals (game, fishes, 
&c.), furniture, vases, sometimes with fruits and 
flowers in addition. The interest of such represen 
tations can consist only in the form, gronpii^, and 
light ; hence the pictures of still life belong to the 
lowest species of painting. But some scenes of still 
life are of a higher order than others. The object 
of the lowest kind is merely to produce a close imi- 
tation of nature. A higher kind combines objects 
so as to form an interesting whole; and the highest 
employs the objects only to express a poetical ide% 
as & represent!^ the room of a painter, a table with 
Christmas presents, the game of a hunter returned 
from his day’s sport. Ail these may be so repe- 
sented as to have a poetical character, by remindinff 
us of the individuals with whom th^ are aasodatedL 
The Dutch painters Van ASlst, Son Fyt, Frans 
Snyders, Da^d Koning, Jan Weeninx, Melchior 
Hondekoeter, Willem Kalf, and Van Streeck are 
distin^shed for the representation of still life. 

STILT (Hmantopui)^ a genus of Grallatorial or 
Wading Birda belonging to me sub-family Totanhin, 
which in turn forms a sub-division of the family Scolo- 
pddsB or Snips. The Stilt graus (Himcmtopus) is 
distingaished by the long straight bill, and by the 
opening of the nostrils bei^ elongated and narrowed. 
The fiM quill of the wings is the largest The hin- 
der toe is wanting, the front toes being united by 
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* membraiie ftt their haaea. The Stilt or Stilt Plover 
{H, emudidui or mdcMoptenu) ia ao named from the 
length of the legs. Of this bird, which inhabita 
ewampa in Britidn, very little ia known. It ia a 
bird of rare occurrenoe, and although able to awim 
gmerally ^mulea up to the belly in the watera of 
Uea and awampa. The food oonaiata of worma, 
inaecta, kc. The winga are of powerful make. The 
egga are coloured blue, marked with black and duaky 
green. Thia bird exMbita a general white colour, 
&e back and winga in the male being deep black, 
whilat thoae of the femalea are of a browniah-black 
hue. The beak ia black, the lega and toea being 
reddish. The average length of the atilt is about 
12 or 13 inches. The Black-necked American Stilt 
{H, nigricoUia) is a bird of similar habits to the Com- 
mon Stilt, and these birds are described by Wilson as 
frequenting salt-water marshes, as being gregarious 
at the breeding seasons, and aa making their rough 
neats of gr^ and adding to the structure by degrees 
so aa to raise it above the water-leveL In alighting 
on the ground the legs of these birds are described 
aa being placed in a bent and swaying manner. 

STIMULANTS are all thoae medicinal substances 
which, applied either externally or internally, have 
the property of accelerating the pulse and quickening 
the vital actions. They are among the most valuable 
and important of me^cines, and perhaps are more 
often the direct means of saving life than any others. 
But as they are powerful,their injurious effects when 
misapplied have been even more prejudicial to man- 
kind than their best use has been benefi<^ In fact 
it may be said that the abuse of this one class of 
medicines, under the names of cardiacs, cordials, 
alexiphan^cs, &o., was the cause of more numerous 
deat^ during the dark ages of medicine than the 
sword and the pestilence united. The dreadful 
mortality of the small-pox and of fevers during the 
middle ages, and even during the earlier parts of the 
last oentury, were mainly owing to the administra- 
tion, by nurses and physicians, of strong cordials and 
heating stimulants of all sorts, the tendency of all 
of which was to increase the violence of the disease, 
although they were intended merely to expel the 
noxious and poisonous humours from the system. 
But, happily for mankind, a more cautious use of 
these articles has been intr^uced, and they are now 
the constant means of preserving, when properly 
applied, the life which they were formerly so quick 
to destroy. Stimulants are either simple and direct 
in their operation, as the external application of 
heat in all forms, dry and moist, by friction, &a; | 
the application to the stomach of hot liquors, spices, i 
camphor, hartshorn, warm and aromatic gums and 
oils, as mint, cardamom, cajeput, ginger, assafoBtida, 
red pepper, spirits of turpentine, &c.; or they act 
first as stimulants, but pr^uce afterwards effe^ of 
a different character, as is the case with all which 
are termed diffutihU stimulants, as wine, brandy, 
and spirits of ^ sorts; opium, ammonia^ e^eis, &o., 
all of which are higUy stimulant at first, and in 
s mall quantify; but afterwards, and when taken in 
larger doses, produce exhaustion, debility, sleep, and 
dei^ The first class are upon the whole the most 
safe, and should be always u^ in preference to the 
last when they can be had, in all cases of suspended 
animation from cold, drowning, suffocation, 
while the others are more valuable for their secon- 
dary and remote effects, by means of which they 
ease pain, relieve spasm, &a; and for these purposes 
they should be us^ freely, as they can do no hurt 
edule the violence of the disease subsists. But they 
should^ never be resorted to unless pain Is urgent 
or debility become ao great as to endanger life. 

STINw^ or A<oumbjH| the aame given to aortain. 


kinds of offensive appwwtus possessed by anftnals. 
In the Bees, Wasps, Hornets, and other insects, the 
sting is fonoMd by abdominal appendages which, in 
other insects, appear to form the otapoiritor or 
depositing apparatus. The sting of the Bee oonsists 
of an elongate lancet-shaped instrument protected, 
as within a sheath, by two lateral processes. The 
lancet communicates internally with a specially- 
developed gland secreting an imtating or poisonous 
fluid, whid^ being inject into the wound, causes 
the well-known painful effects. The sting in many 
cases appears to be formed of a double dart beset 
with barbed teeth or having serrated edges, the 
ison being sent down within a canal excavated 
tween the darts. The poison-apparatus of serpents 
is also called their * sting.’ 

STINK-POT, an earthen jar charged with powder 
and materials of an offensive and suffocating smell. 
It was sometimes used by privateers to annoy an 
enemy whom they designed to board. 

STINT (Tringa\ a species of Tringinse or Sand- 
pipers, belonging to the order of Orallatorial or Wad- 
ing Birds. Temminck’s Stint (Tringa Temminckii) 
is the smallest species of our British Sandpipers, 
attaining an average length of 5} inches. Its colour 
is a dull black, marked with gray on the back; the 
head being black with rusty-red markings, whilst a 
light stre^ encircles the upper eyelid. The wings 
are of blackish-brown colour. This bird inhabits 
the edges of lakes and inland rivers. It is said to 
breed in North Europe. 

STIPEND, in Scottish ecclesiastical affairs, the 
provision made for the support of the parish ministers 
of the Established Church of Scotland. It consists 
of money or grain, or both, varying in amount accord- 
ing to the extent of the parish and the state of the 
free teinds, or of any other fund set aside for that 
purpose. All stipends originally below £150 are 
made up to that sum from government funds granted 
annually to the extent of £10,000, in terms of 
50 Geo. III. cap. Ixxxiv. By 5 Geo. IV. cap. Ixxii 
those clergymen of town parishes who have neither 
manse nor glebe, nor allowance for them, are allowed 
in addition £50 per annum; those who have no 
manse are allowed £30, and a like sum is granted 
to those who have no glebe; those sums to be paid 
by the exchequer according to a schedule. The 
commissioners of teinds cannot decern for a stipend 
or increase of stipend where there are no teinds, as 
in burghs or in parishes where the teinds are ex- 
hausted, or in parishes where a second church is re- 
quired, a stipend being in these cases derived from 
voluntary private contributions. By 48 Geo. III. 
cap. cxxxviii. no augmentation of stipend can be 
applied for within twenty years after the last aug- 
mentation. Whitsunday and Michaelmas are the 
two terms at which the stipend is held to be payable. 
Where the incumbent is admitted before Whitsunday 
he is entitled to the whole year’s stipend, and if his 
interest has ceased before that term he has right to 
no part of the fruits of that year. If he has been 
adimtted between Whitsunday and Michaelmas he 
is entitled to the half-year’s stipend. On the death 
of an incumbent a half-year’s stipend is to be paid 
to his executors, one-half of which goes to his widow, 
the other half being divided among the children or 
other next-of-kin; or if there is no widow, the whole 
goes to the next-of-kin. This half-year’s stipend, 
called ann or anruU^ is paid in addiuon to what is 
otherwise due to the incumbent. The stipend accru- 
ing during the vacancy of a living now goes to the 
Ministers’ Widows’ Fund. 

STIPPLE. Sea Engbavivo. 

STIPULES, in botany, are organs oonneoted with 
the leaver existing only in the diootyledonous plants^ 
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ihotigh not a!wa 3 n present They are small scale- 
like or leafy appendages at the point where the 
leaves come ofiF from the stem, and are commonly in 
pairs, there being one on each side of the petiole, as 
in the hornbeam and lime. They are more fre- 
quently fr^ not being attached to the petiole ; but 
at other times they are united to the baee of that 
organ, as in the genus Rota, The stipules afford 
excellent characters for the arrangement of plants. 
When a vegetable of a natural order has these organs, 
it is very seldom the case that all the others are not 
equally provided with theuL Thus they exist in all 
plants 01 the natural orders Leguminosae, Bosaceae, 
Tiliaceae, &c. As they fall off very easily when they 
are free, their absence might sometimes induce one 
to suppose a plant destitute of them, but this error 
may be avoided by observing that they always leave 
on the stem, at the place where they are attached, a 
email cicatrix, which attests the fact of their having 
existed. They vary greatly in their nature and 
consistence; thus they may foliaceous or leaf-like, 
as in the common agrimony; membranous, as in the 
fig and magnolia; spinescent or thorny, as in the 
jujube and gooseberry. Some fall off before the 
leaves, as in the common fig and the lime ; others 
are merely deciduous, or faSl at the same time as 
the leaves ; and there are others which continue for 
a longer or shorter time after the leaves have fallen, 
as in the jujube, gooseberry, &c. The use of the 
stipules appears to be to protect the leaves before 
their expansion, as is evidently shown by their rela- 
tive disposition in the buds of some orders of plants. 

STIRLING, or Stirlingshire, a county of Scot- 
land, bounded on the north by Perthshire, from which 
it is partly separated by the Forth ; on the east by 
the Firth of Forth and Linlithgowshire, from which 
it is separated chiefly by the Avon; on the south by 
linUthgowshire, Dumbartonshire, and Lanarkshire ; 
and on the west by Dumbartonshire and Loch Lo- 
mond ; greatest length, east to west, 36 miles; central 
breadth, north to south, about 18 miles; area, 464 
square miles, or 296,928 acres. It is of very irregular 
shape, and has also a greatly diversified surface, 
rising in the north-west, on the shores of Loch Lo- 
mond, into the lofty Ben Lomond (which see), and 
traversed towards its centre by the Gargunnock, 
Fintry, and Campsie Hills, while it slopes down 
towsj^ the banks of the Forth, and spreads out 
into two of the largest and richest alluvial plains in 
the kingdom, known by the name of the carses of 
Stirling and Falkirk. The principal rivers are the 
Forth, with its tributaries Carron and Avon, the 
Endrick, which flows into Loch Lomond, and the 
Kelvin, a tributary of the Clyde. The lakes, in 
addition to Loch Lomond (S^ Lomond, Loch), 
which it shares with Dumbartonshire, are numerous, 
but for the most part insignificant. In the moun- 
tainous district of the west the prevailing rocks are 
mica and chlorite slates. Immediately east and 
south of the slate, the old red sandstone ^comes the 
prevailing formation, extending east along the banks 
of the Forth nearly to the town of Stirling, and 
south to the range of the Campsie Fells. That range 
consists almost entirely of porphyiy and trap, but on 
some of its southern slopes, and still more in the 
carses east of it, the carboniferous formation becomes 
largely developed, and several valuable coal-fields 
are extensively worked both for domestic use, the 
supply of iron-works, of which those of Carron are 
most important, and for exportation, chiefly by the 
shipping port of Grangemouth. The more elevated 
ana rng^^ parts of the county are necessarily 
devoted to pasture ; the hills, where not too lofty or 
aterUe, are in general well wooded; the valleys and 
qndnli^ng slopes^ and more especially the alluvial 


plains, are fertile, the last more especially in the 
highest degree, and are under a extern of agrioulture 
as advanced as any of which Scotland can bwt. 
Of the total area rather less than half is described 
as mountain and heath land used for grazing, and 
15,000 acres are under woods and plantations. 
A^ut 26,000 acres are under corn crops, oats being 
much the most important, and 8000 acres are under 
green crops, chiefly turnips and potatoes. Rather 
more than 50,000 acres are permanent pasture. The 
plains are admirably adapt^ for the growth of fruit- 
trees, and almost every farm has an orchard, which 
often adds no inconsiderable item to the value of its 
produce. The chief branches of indust^ are mining, 
the smelting, casting, and working of iron; and the 
manufacture of woollens and leather. The means of 
communication are, except in the mountainous dis- 
tricts, very ample, both by land and water, including 
the Caledonian and North British Railways, the 
River Forth, and the Forth and Clyde Canal The 
county sends one member to Parliament. The chief 
towns are Stirling (the capital), Falkirk, and Grange- 
mouth. Pop. (1881), 112,443; (1891), 125,604. 

STIRLING (formerly or Eatrivtlin), a 

royal, municipal, and parliamentary burgh and river- 
port of Scotland, capital of tbe above county, beauti- 
fully situated on a commanding height overlooking 
the windings of the Forth, where it first ceases to be 
navigable, 31 miles w.N.w. of Edinburgh, and 29 miles 
north-east of Glasgow by rail The river is spanned 
here by two bridges, one of them ancient, the other 
a handsome modern structure. The town consists 
of an ancient portion, which is very irregularly laid 
out, and formed of steep winding streets, climbing 
the height towards the castle ; and of a modem por- 
tion, situated on the lower ground, and composed 
for the most part of handsome modem housea The 
most important edifice in Stirling is the castle, which, 
with the rock on which it stands, forms a conspicu- 
ous object, not only to the country immediately 
around, but to several adjoining and even to some 
distant countiea It crowns a rocky eminence, 
which rises 220 feet above the plain, and terminatee 
precipitously on tbe north-west side of the town. 
The earliest fortifications of this eminence are attri- 
buted to the Roman general Agricola, and its import- 
ance as a military station is proved by the Roman 
road which passes immediately beneath it. As early 
as the tenth century Stirling begins to hold a pro- 
minent place in Scottish history, and few important 
events took place, while Scotland formed a separate 
kingdom, in which it did not share. Almost every 
apartment in the castle has some tale of thrilling 
interest or horror. The principal parts of it as they 
now stand are the royal palace (rebuilt after a firo 
in 1855), in a chamber adjoining which, still known 
as the Douglas room, a turbulent earl of that name 
was mortally stabbed by James IL, while in another 
apartment tbe same James, as well as James V., was 
born; the Parliament House, once a noble fabric, 
and still of imposing exterior, though completely de- 
faced within by having been converted into mess- 
rooms and other accommodations ; the chapel-royal, 
now used as store-rooms; and another palace begun 
by James IV., and finished by his unhappy grand- 
daughter Mary, and more remarkable for tlm gro- 
teroue figures which are conspicuous features of the 
building. From the battlements of the castle there 
is a splendid view of the surrounding country, com- 
prehending the fertile Yale of Menteith, lEw Lo- 
mond, Benvenne, Ben Aan, Ben Ledi, and Ben 
Yoirli^ the Ochil Hills, the windinn of the Fortli,, 
the ruins of Cambuskenneth Abbey, the Abbey Craig 
with Wallace’s Monument, and Bridge of Allan. 
Other obieots within the town deserving ol notioe 
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are the old ohnroh, known as Qreyfriare, whioh was 
begun by James IV., a large and handsome structure 
with a massive and lofty tower, now entirely defaced 
as to its internal appearance by a partition dividing 
it into two pariah churches (the East and West); the 
North Pariidi church ; places of worship for various 
other denominations; a high school, and several 
public schools; a town-house with a spire; handsome 
new county buildings; a curious old residence of the 
Earls of Mar, called Mar’s Work; an old mansion 
called Aigyle’s Lodging, once occupied by the Aigyle 
family, in the Fren(£ castellated architecture so 
common in Scotland; a fine arcade with town-hall; 
the Smith Institute, with library, reading-room, 
museum and picture-gallery; a new public hall, &c. 
The principal manufactures are woollens, carpets, 
leather, ropes, and carriages. The trade is not of 
much importance. The salmon- fishings of the Forth 
have long formed an important source of revenue. 
Stirling is supposed to have been first incorporated 
as a royal burgh by David L, and now, under the 
Reform Act of 1882, unites with Dumfermline. 
Culross, Inverkeithing, and South Queensferry, all 
being Imown as the Stirling burghs, in sending a 
member to Parliament Pop. in 1881, 16,012; in 
1891, 16,896; in 1901, 18,403. 

STIRLING, Earlof. See Alexander (William). 

STIRRUP. The ancients were not acquainted 
with the use of this convenient article of equestrian 
equipment, the Emperor Mauritius, who flourished 
towards the end of the sixth century, being the flrst 
writer who makes mention of it in his Treatise on 
the Military Art The Homan youth were accus- 
tomed to leap upon their horses sword or lance in 
hand. A jasper, explained by Winckelmann; a 
biuio-rdievo, engraved by Hoccheggiani ; and the 
painting of a Greek vase, published in Millin's Re- 
cueil de Monumens, all exhibit warriors mounting 
on horseback by the help of a cramp-iron attached 
to the pike or lance. Distinguished persons and old 
men had servants to place them on their horses, and 
conquered sovereigns were often compelled to per- 
form this office for their vanquishers. 

STIRRUPS (naval) are ropes with eyes at their 
ends through which the foot- ropes are rove, and by 
whioh they are supported; the ends are nailed to 
the yards, and steady the men when reefing or furl- 
ing sails. 

STOAT. See Ermine. 

STOCK, or Stock Gillyflower (Mathiola), a 
genus of plants of the natural order Cruciferse, 
having tapering pods, converging stigmas thickened 
at the back, a calyx with two saccate sepals, and 
compressed seeds arranged in a single row, and sur- 
rounded by a thin membranous border. There are 
several species, natives of Europe and of Barbary ; 
two species, the common gillyflower [M. incana\ and 
M, atnuata, a variety with large purple flowers, 
which are exceedingly fragrant, but only during the 
nigh^ are indigenous to Britain. They have been 
long favourites of the flower-garden, the double 
species being esteemed for the b^uty and deep tints 
of the flowers, and their delightful odour. Of the 
Common, or Ten Weeks’ Stock, and the Smooth- 
leaved {M, glabra)^ there are not less than one hun- 
dred varieties, generally called German Stocks. The 
Simple or Brompton Stock (M. timpLicicaulia) is a 
biennial, of whi^ there are also several varieties. 
The Virginia Stock {Malcolmia maritima) belongs to 
a different genus, thoimh of the same natural order. 
It has been intr^^nced into Britain from the Medi- 
terranean coasts, and is now held in great esteem, 
not on{y on account of its beauty and fragrance^ but 
because it thrives well in gaMens ex^tsed to a 
smoky dty ^ atmosphere. 


STOCK EXCHANGE, a market for the puro^se 
and sale of public stocks, shares, and other seouritieB 
of a similar nature. In London it appears that 
transactions of this kind were conduct in the 
eighteenth century partly in the rotunda of the Bank 
of England, but chiefly in the rooms of Stock Ex- 
change Coffee House in Threadneedle Street. At the 
beginning of the nineteenth century the increasing 
business became too much for the rooms, and a site 
was purchased near Capel Court where a spacious 
building was erected for the accommodation of stock 
brokers and jobbers. The first organized assodation 
of this nature in New York was founded in 1817, and 
became finally located in the handsome buildings 
erected in 1865 on a site surrounded by Broad Street, 
New Street, and Wall Street. The London and New 
York stock exchanges are the chief associations of 
their kind in the world; after them come those of 
Paris, Amsterdam, Frankfort, Berlin, Vienna, and 
St. Petersburg. At present nearly every important 
commercial city in TOth hemispheres has its stock 
exchange. — The management and methods of trans- 
acting business are in the more important respects 
controlled by regulations of much the same character 
and force the whole world over. In most instances 
a president and committee are appointed by the 
members from their own number, and these form the 
executive of the exchange and can admit, suspend, 
or expel members. Each member must pay a certain 
sum as entry money, furnish substantial securities 
that he will be honourable in his dealings, and pay 
an annual subscription to meet the expenses of the 
association, as rent, telegrams, printing, officials’ sala- 
ries, &c. Should a member become unable to meet 
his liabilities he is expelled or suspended, the claims 
against him are made good from his securities, and 
his name is entered in a list of defaulters, or lame 
ducks. The members of the London Exchange are 
divided into two classes: johhera^ who deal on their 
own account; and hrokera^ who act for a client, deid 
with the jobbers, and are paid by commission. A 
broker may, and generally does deal in a considerable 
number of shares, but be does not himself operate on 
the exchange, his purchases and sales being all effected 
by a jobber, who has no business relations at all with 
the outside public. In the provincial stock exchanges 
no such classification obtains, all members dealing di- 
rectly with the general public. Stock exchanges per- 
form a number of useful functions, only a few of which 
we can indicate. The body of dealers find it convenient^ 
not to say necessary, to have a place where they may 
meet to transact business among themselves; here 
they have the advantage of the latest intelligence, 
secured for the most part through the instrumentality 
of the exchanges themselves, from all the leading 
associations of the same kind throughout the world. 
The result is that, owing to the keen competition of 
the buyers and sellers, prices are promptly adjusted 
to existing conditions of supply and demand, and 
excessive and ruinous fluctuations in the prices of 
securities are thus obviated. The value of govern- 
ment stock is considerably influenced by the confl- 
dence the public has in the stability of the govern- 
ment, hence the rumour of a victory or of the out- 
break of a serious war produces a rise or fall of 
pricea The declaration of a good or bad dividend 
on mining or railway shares^ the report of an 
increase or decrease in the output or traffic in the 
concern often brings about an undue exaltation or 
depreciation in the market value of its securitieB. 
The stock broker or dealer in the case of an tmdue 
confidence sells his shares freely, and thus arrests 
the rise; in the case of an imtional panic he 
buys laii^y, and thus arrests a falL See Sroox- 
JOBBINa. 
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8T00E«FISH, the name given in commerce to 
mlted and dried ood, hake, ling, and other fish of the 
aame family; For the me^od of oaring Me Cod. 

STOCKHOLM, a dty of Northern Europe, the 
capital of Sweden, beautifally and picture^uely 
aituated between Lake Malar and the Baltio, S30 
miles north-east of Copenhagen, and 440 miles w.b.w. 
ci St Petersburg. It stands p^ly on the north and 
aonth aidea of the strait that communicates between 
the lake and the Ma, and partly on Mvend islands, 
which are connected with the mainland and udth each 
other by a number of bridges. The finest of these 
bridges are the Norrbro and Vasabro (the latter com- 
pleted in 1878), which join the largest of the islands, 
the Staden or City, with the north side of the strait. 
When approached from the Baltic the appearance 
presented by the city is very grand and imposing; 
Imt a still better view is obtained from the Mose- 
baoke, a rugged hill on the south side of the main- 
land, from the summit of which the eye takes in the 
whole city and its environs, and beholds a panorama 
which in many respects resembles that of Venice, 
but far surpasses it in natural beauty. The oldest 
part of Stockholm, or the city proper, is situated 
on the island of Gustavsholm (usually called the 
Staden), and on the smaller adjacent islands of 
Blddaisholm, and Helgeandsholmu It is the smallest 
part, but the closest built and most densely peopled. 
It consists for the most part of narrow and crooked 
streets and lanes, though, from its antiquity, many 
of the most interesting objects which the town 
possesses are situated within it. Nornnalm bn the 
north (with its eastern and western extensions of 
Ladugardslandet and Kungsholmen), separated from 
the city pi'oper by the Norrstrom, and Sbdermalm 
on the south, separated from it by the Sbder- 
strom, though considered only as its suburbs, far 
surpass it both in extent and re^larity of structure. 
Norrmalm contains the piindpiu hotels, the railway- 
station, and the best shops. The houses in the city 
are generally of stone, but in the suburbs more 
frequently of brick, stucct>ed over, and coloured 
white, yellow, or light blue. An eastern suburb is 
that of the Ljurgarden on an island two miles long. 

The public buildings are numerous, but not very 
remarkable. By far the finest is the palace, situated 
on the highest part of Gustavsholm. It was com- 
menced in 1697, and was completed in 1760. It is 
built in the form of a quadrangle, with two wings, 
and incloses a large court The basement stoiy is 
of granite, the rest brick and stucco. Tlie finest 
front is the south-east, which is adorned with six I 
Corinthian pillars. The whole structure is chaste, 
simple, massive, and finely proportioned. Few of the j 
churches possess much architectural merit. The 
oldest is St Nicholas (Stor Kyrka or Great Church), 
in which the sovereigns are crowned. It was founded 
In 1264, but has undergone so many changes that the 
original building has disappeared. It is surmounted 
by a lofty tower. The EidtWsholm Kyrka or church 
possesses considerable historical interest, both from 
the scenes which have taken place in it, and from 
containing the ashes of a long line of Swedish 
monarchs. Its style was originally Gothic, but it 
has been much defaced by modem iterations. The 
church of Adolphus Frederick, in the Norrmalm, is 
built in the form of a cross, and has an elegant tower 
crowned by a copper dome. In Norrmalm is situated 
the Nationid Library (erected in 1870-76), containing 
upwards of 250,000 printed books and 8000 MSK 
On the northern mainland stand also the National 
Museum, a handsome building in the Renaissance 
style containing large collections of antiquitiefl^ coins, 
drawings and en^vin^ sculpture, &c. The chief 
otto publio edifices deserving of notice are the 


governor’s house, a handsome Bfemoture Ihoing the 
quay, on which a granite obelisk in honour of 
Gustavos in. has h^ erected ; the Biddarhuos, 
where the upper chamber formerly met; the Rigs- 
da^us (paruament-houM); the exchange^ the mmt» 
of Uttle merit as a building, but with a g^ coUeotion 
of minerals ; the townhous^ a large pQeL in which 
the principal courts of justice are aooommouted; the 
ethnographical muMuii^ containing a very Intere^ng 
collection of Scandinavian antiquiues; the post-office^ 
merchant-house, royal theatre and opera-nouse^ the 
arsenal, and barracks. Among the educational 
establishments are a medical coUe^, a technological 
institute (occupying a handsome building), a navi- 
gation school, a school of design, ftc. The principal 
benevolent institutions are a blind and oeaf and 
dumb asylum, a lunatic asylum, the Seraphim infir- 
mary, Danvik’s hospital, the burgess widows’ hospital, 
and the garrison infirmary, l^e associations, liter- 
ary, scientific, artistic, &c., are very numerous, and 
include, among others, the Academy of Sciences, in 
which the celebrated chemist Berzelius long held a 
distinguished place; the Swedish Academy, the 
I Academy of Ilistory and Antiquities, the Musical 
I Academy; and Medical, Agricultural, and Horti- 
cultural Societies. Few cities can boast of finer 
promenades and recreation grounds. Of these the 
most frequented are the Djurgarden, a fine park or 
garden on the island already mentioned, remarkable 
for its picturesque beauties, its magnificent trees and 
drives ; the Haga park and gardens, and the park of 
Carlberg, finely planted, and connected with we dty 
by a long and beautiful avenue. 

The manufactures consist chiefly of woollen, linen, 
cotton, and silk goods; porcelain and stoneware, 
glass, tobacco, refined sugar, ironware, including 
large castings and machinery. The trade has the 
advantage of a harbour which, though somewhat 
difficult of access, from the length and intricacy of 
the channels which lead to it, is capacious, and has 
depth of water sufficient for the largest vessels at its 
quays. The principal exports are iron, copper, tar, 
and timber; the im{)ortB, colonial produce, wine, 
fruit, salt, &;c. The inland trade is also of consider- 
able extent 

Stockholm was founded about 1260, by Birger 
JarL It was fortified at an early period, and st^ 
several sieges. One of the most memorable of these 
was in 1501, when it was defended against the Swedes 
for the crown of Denmark by the Danish queen 
Christina: another still more memorable was in 1520, 
when an equally heroic female, Christina Gyllen- 
stiema, widow of Sten Sture, held it for the Swedes 
against the perfidious and sanguinary Christian II. 
The capitulation made was shamefully violated by 
the king, who, after pledging himself to respect the 
rights of the inhabitants, was guilty of the most 
atrocious massacres. The indignation which was 
thus produced in all quarters of the country paved 
the way for the war oi Liberation, whick conducted 
by Gustavus Vasa, at length terminated gloriously 
by the expulsion of the Danes, and the establishment 
of Sweden as an independent kingdom. Pop. (1882), 
185,326 ; (1898), 296,789. 

STOCKINGS. See Hosiery. 

STOCK-JOBBING. The practice to which the 
term stock-jobbing is more particularly applicable 
is that which is ca^ed on amongst persons who pos- 
sess but little or no property in any of the funds, yet 
who contract for the sale or transfer of stock at some 
future period, the latter part of the day, or the next 
settling day^ at a price agreed on at the time. Such 
bargains are oallM time bargains^ and this praotloe 
is gambling In every miim oi the word. The busi- 
ness of jobbing is carried on to an amaring extend 
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and is of this character: — A. agrees to sell B. 
£10,000 of bank stock, to be transferred in twenty 
days, for £12,000. A., in fact, does not possess any 
such property; yet if the price of bank stock on the 
day appointed for the transfer should be only £118 
per cent, he may then purchase as much as will enable 
him to fulfil his bargain for £11,800; and thus he 
would gain £200 by the transaction. Should the 
price of bank stock advance to 25 per cent, he will 
then lose £500 by completing his agreement. As 
neither A. nor B., however, may have the means to 
purchase stock to the extent agreed on, the business 
is commonly arranged by the payment of the differ- 
ence — the profit or the loss — between the cuiTent 
price of the stock on the day appointed and the 
price bargained for. The buyer in these contracts is 
denominated a huU^ and the seller a hear. This prac- 
tice is nothing more than a wager as to what will be 
the price of stocks at a fixed period ; but the facility 
which it affords to extravagant and unprincipled 
speculation, and the mischief and ruin which fre- 
quently followed it, determined the legislature to lay 
a penalty of £500 on eveiy person making such time- 
bargains; and the like sum on all brokers, agents, and 
scriveners employed in transacting or writing the 
said contracts. By the same statute also (7 Geo. II. 
cap. viii.) a similar penalty was imposed upon all 
persons contracting for the sale of stock of which 
they were not possessed at the time of such bargain, 
and £100 on every broker or agent employed in pro- 
curing the said bargain. The diflSculty, however, of 
distinguishing between legitimate and illegitimate 
transactions determined the legislature again to 
repeal this act by 23 and 24 Viet. cap. xxviii. 
(1860). 

STOCKPORT, a pari., county, and municipal 
borough in England, partly in Cheshire and partly 
in Lancashire, 6 miles south-east of Manchester, on 
the Mersey. It occupies an elevated, uneven, and 
rugged site, on which the houses rise in irregular 
tiers, giving it at all times a picturesque, and at 
night, when its various buildings are lighted up, a 
very striking appearance. The streets, though some- 
what steep and narrow, are well paved. The eccle- 
siastical ^ifices include the parish church of St. 
Mary, a handsome structure in the later English 
style, with an ancient chancel, a lofty pinnacled 
tower, and a peal of eight bells; St. Thomas’ church, 
an elegant building in the Grecian style, with a 
tower crowned by a cupola; St. George’s church, a 
large and fine edifice of recent erection ; St. Peter’s 
church, a neat brick building with a square tower; 
Christ Church, with a fine spire; St. Paul’s church, 
and St. Matthew’s; there are also some handsome 
places of worship belonging to other denominations. 
The schools include the grammar, technical, and 
other schools, among which is the Stockport Sunday- 
school, with its four branch schools, attended by 
about 5000 children. Other institutions and build- 
ings are the mechanics’ institute; the infirmary, oc- 
cupying a handsome stone building, whose site 
renders it one of the most conspicuous objects in 
passing through the town ; the theatre ; the free 
library, containing about 19,000 vols.,and news-room; 
the borough cemetery, vrith two small but hand- 
some chapels; another cemetery; and the railway 
viaduct on the London and North-Western Railway, 
a magnificent structure which spans a great portion 
of the town, including the river Mersey; &c. There 
are beautiful parks and fine recreation grounds. 
The TOtton imnufacture is the staple of the town, 
and, in addition to numerous large factories, there 
are several print, bleach, and dye works, also many 
larg|e and ini{>ortant hat manufactories. There are 
engine and machine shops, iron and brass foundries, 


breweries, and brick-works. It sends two members 
to Parliament. Pop. of pari. bor. (1891), 70,268; 
(1901), 78,871 ; of co. bor. (1901), 92,806. 

STOCKS, a wooden apparatus to put the legs of 
offenders in, formerly us^ for the restraining of 
disorderly persons, or as a punishment for oertain 
offences. 

STOCKTON, a city of the United States, capital 
of San Joaquin county, California, on a slou^ or 
canal containing the b^k water formed by the junc- 
tion of the Son Joaquin and Sacramento, 59 miles 
from Vallejo. It is situated in a central position 
in the valleys of the Sacramento and San Joaquin, 
making it the depot for all the south mines. It ia 
regularly visited by steamers. Pop. (1890), 14,424. 

STOCKTON (Stookton-upon-Tees), a market- 
towm, parliamentary and municipal borough of Eng- 
land, mainly in the county of Durham, on the Tees, 
across which is a fine stone and iron bridge. It 
is well built, and has a town-house, a borou^ hall, 
custom - house, many fine churches and chapels, 
good quays, steam tramways, &c. As a parliamen- 
tary Ixirough Stockton includes Thomaby-on-Tees, 
on the south bank of the river Tees, situated in 
the North Riding of Yorkshire, and now forming 
a separate municipal borough. The parliamentary 
borough returns one member to the House of Com- 
mons. Formerly the manufactures consisted chiefly of 
linen and sail-cloth, but the vicinity of the Clevel^d 
district has led to the erection of extensive iron- works, 
consisting of smelting and puddling furnaces, rolling- 
mills, and other apparatus for the manufacture of 
rails, bars, plates, &c.; also foundries and works for 
the manufacture of marine-engines, iron bridges, and 
boilers, gas-holders, &c. There are several iron ship- 
building yards, potteries, bottle-works, &c. In the 
main street, which is spacious, there is a new ex- 
change, and other handsome buildings. The town 
possesses an extensive park. A good trade is carried 
on by the river, which entera the sea 4 miles below. 
Pop. in 1891, pari, bor., 68,895; mun. bor., 49,708;. 
in 1901, 71,812 and 51,476. 

STOICS, a sect of philosophers which flourished 
first in Greece and sulwequently in Rome, so called 
from the porch, Stoa^ at Athens, where Zeno, its 
founder, taught. It was about B.c. 308, fourteen 
years after the death of Aristotle and thirty-nine 
years after the death of Plato, that Zeno laid the 
foundations of the new school. Almost at the same 
time (b.o. 306) Epicurus began to teach in Athens. 
The academy under Speusippus and Xenocrates had 
passed through the phases of pantheism and mysti- 
cism, and under Arcesilaus had begun to fall under 
the influence of scepticism, while the followers of 
Aristotle had abandoned the higher walks of philo- 
sophy for the study of nature and the popularization 
of morala Out of the void thus created in the world 
of philosophy arose these two new schools (Stoics and 
Epicureans), in many respects opposed to each other, 
and destined to run a career of rivalry. The stoical 
school has no successor in modem philosophy; the 
Epicurean, in its essential principles, survives and 
flourishes. The services of the respective systems to 
philosophy and to human society must not, however, 
be measured wholly by their duration. The stoical 
school was characterized by a narrow adaptation to 
circumstances^in their own nature transitory, which 
at once fitted it for a special work and prevented its- 
survival. The Epicurean, with its bolder speculation 
and laxer morality, has at least proved by its survival 
in essential parts its adaptation to certain permanent 
phases of human thought and principles of human 
action. For a further comparison of the twin systema 
we can only here refer to the article Efioubub and 
the remainder of this article. 
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Hie hietory of stoloiem ii remerkehla. Founded 
in Qreeoe, and receiving there within a brief period 
rimoet He entire syste^tic development, it leema 
to have been specially adapted to flourish in Borne, 
and onoe transplanted into the oongenial soil of that 
great commonwealth it attracted to itself the noblest, 
most vigorous, and the most typical minds which 
for a succession of ages its eventful history produced, 
so that Boman virtue became almost identified with 
stoicism, and pagan Borne and stoicism may be said 
to have expir^ together. What renders ^is asso- 
ciation more striking is that it was Greece in decline 
and degeneracy which gave this form of rude and 
active virtue to Borne. It was the active, social, 
and severely self-denying principles in the standard 
of duty in^cated by the Stoics that commended 
their philosophy to &e preference of the noblest 
spirits of Borne. 

Among the leading Stoics of Greece may be men- 
tioned Cleanthes, Chxysippus, Zeno of Tarsus, and 
Diogenes of Seleucia, sumamed the Babylonian, who 
followed each other as heads of the school in succes- 
sion to Zeno; Panaetius of Bhodes, a disciple of Dio- 
genes, who introduced the Stoic philosophy, with 
some modifications and an infusion of the elder phi- 
losophy of Greece, into Borne, and his disciple Posi- 
donius of Bhodes, the instructor of Cicero. Among 
the Bomans stoicism was embraced by statesmen 
such as Cato of Utica, Cicero, and Brutus, and had 
among its expositors Cicero, ^neca, and Epictetus. 
In the later days of the empire stoicism modified 
itself greatly in the direction of conformity with the 
prevaUing spirit of Christianity. This is especially 
manifest in the teaching of Epictetus. The Emperor 
Marcus Aurelius Antoninus may be said to be the 
last, as he was one of the greatest, of the Stoics. 
Zeno and his disciples, Cleanthes and Chrysippus, 
almost completed the development of stoicism as a 
speculative system; in the hands of the Bomans it 
became more and more a practical system of morals. 
It is commonly understood that the systematic deve- 
lopment of stoicism was the work of Chrysippus, but 
Bitter is of opinion that Chrysippus was chiefly suc- 
cessful as a polemic in defending his school against 
the academics and Epicureans, and that he added 
little to its doctrine. In this case Zeno himself must 
have been the chief constructor of the system, as the 
chief care of Cleanthes, his successor, who had been 
a pugiHst, and who worked by night at drawing 
water that he might give his ^ys to the study of 
philosophy, was to keep pure the doctrine of his master, 
to whom he was zealously attached. 

Zeno, who lived to a great age, was held in high 
respect by the Athenians. None of his works have 
be^ preserved. Cleanthes wrote much, but a hymn 
to Zeus is the only complete production of his extant. 
Chrysippus was a very voluminous writer. He is 
■aid to have written 500 lines a day, and composed 
700 works; but they contained numerous quotations, 
repetitions, and amendments. None of them are 
extant. Zeno was successively a pupil of Crates the 
Cynic, Stilpo the Megarian, and Xenocrates and 
Folemo the Academics. The leading principles of 
ftoioal mondity can be distinctly traced to Antis- 
thenes, the disciple of Socrates, and founder of the 
cynical school 

Stoicism is not a consutent system, and has added 
nothmg of value to speculative philosophy. The 
aim of its founder was ethical, and he appears to 
have succeeded in stamping his system with a form 
so peculiar as only to have attract minds in sym- 
pauiy with his own purpose, so that this character 
oi the school became more and more dutinctive till 
Us latest day. Chrysippus, who was regarded bv 
■nbsequent Stoics as the great anfehority of the sohod, 


at first adopted tiw iAeadianiB pfafiomphy, and dis- 
puted with Cleanthes^ but he was alienated from the 
Academics by their soeptkkm, and drawn to the 
Stoics by their assertion of the certainty of know- 
ledge. He is said to have requested Cleanthes to 
teai^ him only the principles of the school, and 
he himself would find arguments to defend it. Xn 
respect to the practical aim of their philosophy the 
Stoics may justly be regarded as being, as they pro- 
fessed to be, the followers of Socrates. 

The Stoics divide philosophy into three depart- 
ments — logic, physi^ and etUcs. Logic includes 
dialectic and i^etoric, phyrica cosmology and the- 
ology, and ethics politics. In the clsM^cation of 
Cleanthes all six are specified. In each of these 
departments there is a fundamental principle different 
from that of the others; to give unity to the system, 
these principles have to be reconciled; the reconcili- 
ation at best is only artificially attained, and from 
this non-identity of principle result incoherence and 
contradiction. This is the rock on which stoidsm 
as a system splits. Want of unity of principle is the 
heritage it derives from the degeneracy of the period 
from which it sprung. Out of the wreck of Greek 
philosophy it has o^y succeeded in saving some 
fragments for practical use. 

Tlie logic of the Stoics was based on Aristotle. 
The foundation of their dialectic was the Aristotelian 
principle, which has been expressed by the schoolmen 
in the maxim, * Nihil est in intellectu quod non prius 
fuerit in sensu.* In conformity with this maxim 
they make the mind a tabtda rcua, and reason itself 
a sense. But the development of their dialectic is 
not consistent with its foundation. They adopted 
the idealistic form of conception, but not finding in 
it the ground of certainty which they sought, wey 
amended it by a theory of immediate perception. 
The representations of things are formed by the 
senses on the mind; but in perfectly clear perception 
the mind, as it were, goes out from itself and ^asps 
the object.^ The criterion of certainty wiwi the 
Stoics is thus the perfection of sensuous ropresenta- 
tion. All images in the mind ought thus to be indi- 
vidual representations of sensuous objects; but having 
got these images into the mind, tlie Stoics proceed 
to give the mind an active power to elaborate them 
in such a manner as to form judgments, general 
prindples, and in a word, knowledge. Of these 
judgments they formed a regular hierarchy; a judg- 
ment consisting of a synthesis of sensations; a gene- 
ralization of a synthesis of judgments, and scuenoe 
of a universal synthesis of generalizations. In the 
elaboration of this system some Stoics got so far as 
to admit ideas independent of experience, which they 
called anticipations. 

The inconsistency of the stoical dialectic is partly 
explained by their physics; but it is still more diffi- 
cult to get a consistent whole out of the physics th^’n 
out of the dialectic. According to the Stoics every- 
thing real is material ; besides matter there is nothh^ 
but abstractions which have no actual existence. 
The definition of matter thus becomes a matter of 
primary importance in the stoical philosophy, amd it 
is given clearly enough. Matter consists of two ele- 
ments — a passive formless element, susceptible of 
motion and form; and an active moving and mould- 
ing element. These two elements are never separated 
except in abstraction. When we have got thus ftat 
all dearness is at an end. In naming the elements 
we have the recurrence of the term matter as repre- 
senting the passive element, in opposition to foroe 

1 Zeno defined the fkntsBia or repreiantatiTe peroeption as 
an impreision on the soul; Chxyiippns as an alteration in the 
soul, prodnoing a state in whidi both (Ai;)eot and sul^jeol ass 
serealed. 
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or ener^, m r epr o wnt lng tilie aedvo. We no longer 
know, m deali^ with matter, whether It Is an 
ahstriKJt element or an existing combination we have 
to do with. Even the element of foroe appears to 
be represented as material, on the ground that with- 
out a body to act or be acted on there can be neither 
actioi^nor passion. The word matter is thus deprived 
of all distinctness of meaning; it appears capable of 
s^fnifying either element, or both in combination. 
The onlv droumstance which seems to afford any 
due in this labyrinth is the hypothesis which seems 
to be implied from the reasoning of the Stoics, that 
in various forms of matter in the concrete the two 
elements may be combined in different proportions; 
but even this will afford only partial help. Mind, 
intellect, or reason is represented by the active force 
of matter, which is immanent in the passive. God 
is the working force of the universe. It would thus 
seem as if God were an dement, and intelligence 
had only an abstract or elementary existence; yet 
in the existence of such an element in all matter 
we have an explanation of the dialectical inconsist- 
ency which gives an active energy to a purely sen- 
suous mind. The beauty and harmony of the world 
prove that God is essentially reasonable and intelli- 
gent. He is also a Providence who governs all 
things by reason and wisdom. Here something more 
than a merely elemental intelligence is implied. 
The cosmology of the Stoics begins with an account 
of the subst^ce of the Deity, and it is somewhat 
remarkable that as Epicurus went back to Demo- 
critus for the basis of his cosmology, Zeno borrowed 
his from Heraclitus, and makes ffre the first prin- 
dple of all things. In relation to the creation of 
the world God is represented both as the germ or 
seed, and as the reason or cause of all things. He 
is described as an artistically creative fire. He per- 
meates the created world as an all-pervading breath, 
and is identified or confounded with nature. The 
heathen gods are explained as being representatives 
of the Deity under different aspects of his nature. 
In the system of the universe all things have an end 
and accomplish it. Nothing is left to chance. There 
are four material elements, or rather, it would 
appear, forms of the combing elements of matter — 
firo, air, water, and earth. The eneigy is greater in 
the more setherial, and less in the grosser forms. The 
formation of the world takes place by the transfor- 
mation of the divine original fire into water, one- 
third of which becomes earth, one-third is converted 
Into air and again back into fire, while a third 
remains water. The principle of life is heat. The 
highest rational fire dwells in the purest matter. 
Of the four elementary forms of matter, water and 
earth are mainly passive, fire and air mainly active. 
At the end of a cosmical period the universe is 
reunited by a general conflagration with the Deity. 
Paneetius and Posidonius rejected this theory, and 
affirmed the imperishability of the world. Those 
who admitted t^ cosmical revolution held that by 
a necessity amounting to fate the new world evolved 
after the destruction of the old was in all respects 
identical with its predecessor. The soul was held 
to outlive the body, but not the oosmical period. 
Some held that only the perfect man, or sage, sur- 
vived to the close of the oosmical period Oleanthes 
held the former opinion, Chrysippus the latter. As 
all thin^ recur in the new peri(^ this would appar- 
ently give at least an intermittent Immortality to 
the wicked or foolish; but some Stoics did not hold 
fate to be absolutelv unchangeable, but excepted 
tram it evO, which does not come from the Deity. 
Ohryidppus reconciled fate with liberty by limiting I 
It to auxUiiiy causes, and thus freeing i^d from 
Its iuflueiiQe. The human soul is a from the 


Deity, udiioh pervades the body. It oonsIstB of eight 
parta^reason, the five senses, speech, and the powers 
of generation. The world is bound^ and sph^cal; 
beyond it exists an unlimited void. All individual 
things are different from each other. 

The ethics of the Stoics, which in strict theory 
should be subordinate to their physics, is the most 
important part of their system, and stands out in 
marked contrast with the former part of it, and 
especially with the dialectic. Its fundamental prin- 
ciple is liberty. This is the practical end of the 
system, and the exposition of the views of human 
conduct which are deemed conducive to the attain- 
ment of this end is the chief concern of its masters. 
A tardy intellectualism is thus in reality the domi- 
nant principle of a system apparently based exclu- 
sively on the sensuous and material The moral 
theories of the Stoics, however, are not free from the 
influence of their physics and dialectic, and the 
stoical morality thus acquires the aspect of a struggle 
against fate, the possibUities of which vary with me 
views of the particular moralist. Zeno held the 
proper end of human morals to be action and not 
contemplation, and the proper sphere of human 
activity to be social and political life. In this view 
he is well supported by his followers. Zeno defined 
the end of morals as harmony with one’s own nature^ 
Cleanthes as harmony with universal nature, Ghry- 
sippus as harmony with the nature of man and of 
the universe combined. The end of morality is 
otherwise defined as conformity to reason, a definition 
which in the stoical system is equivalent to the pre- 
ceding ones, which seem to differ rather in explicit- 
ness than in intrinsic significance. The model of the 
stoical morality b the sage, who is represented as 
not inferior except in non-essentials to Zeus, and 
who is as profitable to Zeus as Zeus is to him. He 
accjuires this superiority by subduing his passions, 
which are the enemies of liberty. The Stoics recog- 
nize three degrees of moral quality in actions; besides 
those which are positively good or bad, there is a 
class composed of those which are indiiferent, and 
which may be preferred to each other on incidental 
but not on moral grounds. The great struggle of 
stoical morality is to subdue idl emotion, which is in 
itself contrary to nature, entirely without utility, 
and productive only of evil. Emotions arise from 
a failure to form a right practical judgment between 
what is ^ood and evU. The man who subdues his 
passions is king and lord, he only is free, and is 
possessed of all moral perfection. The sage, though 
without passion, is not without feeling; virtue does 
not make him insensible to pain and privation, but 
it makes him superior to it. Virtue is thus sufficient 
for happiness. No act is virtuous or vicious in itself, 
but only in its motive. The sage is he who does 
right anions from right motives. Pleasure is a 
result of action, but not the end of it. The cardinal 
virtues are wisdom, courage, justice, and discretion. 
Every act of the sage combes them all According 
to some of the Stoics he who has once attained to 
virtue cannot fall from it. In virtue there are no 
degrees. It is absolute, and there is no mean 
between it and vice. Any action which is not per- 
fectly virtuous is as unvirtuous as the most vicious 
action. Yet Zeno and most of the later Stoics 
admitted that there is no perfect sage^ and that men 
are distinguished into two classes o^y, those who 
are approximating to virtue and fools. The sage b 
master of his own life, and may lawfully put an end 
to it. Although sufficient in himself, and needing 
nothing for hb own happiness, the sage b a member 
of a community which inclu^ all rational behm 
He may take an active part in the affairs of m 
state, eeiMciaUy when the government b founded on 
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rij^ht prindpLes. He is just, not indulgent^ towards 
huoself and others. 

Stoidsm is accused of fostering pride and self- 
sufficiency, and of substituting for true virtue a 
hollow magnanimity based on an undistinguishing 
hostility to all passions whether lawful or unlawful, 
laudable or blamable. It is likewise charged with 
making a distinction between passions, admitting 
those of the body as necessary and therefore indif- 
ferent, and prohibiting those of the mind as hostile 
to human liberty and perfectibility, thus opening a 
door for the encouraging the basest of passions, and 
covering an epicurean hcense with an affectation of 
impassibility. These are the defects and abuses of 
the system, and must not be held as practically 
chargeable against the better class of Stoics, who 
have afforded some of the most conspicuous examples 
of public virtue in ancient and 


forming a typical subdivision of the digestive system 
of animals, m which the food undeijy^ the piim^ 
changes in the course of its conversion into nutritive 
matter. AH animals do not possess a stomach-sac. 
In no Protozodn, for exampl^ is a stomach-sac de- 
veloped, the process of digestion being subserved by 
the general protoplasm or sarcode of wniob the bodies 
of these lowest animals are composed. In the suc- 
ceeding and higher sub-kingdom of animals, that of 
the Cmlenterata, a stomadi is speoialieed in the 
higher group alone — this group being represented 
by the Actinozoa (Sea-anemones, Corals, &c.). In 
this grou}^ however, the stomach is of imperfect 
structure, in that it is open inferiorly, and communi- 
cates freely with the general (or iomatie) body-cavity. 
In the Hydrozoa, such as the Hydrse, Zoophytes, 
Jelly-fishes, Ac., a true stomach is not developed, 


particularly in Roman history. 
Among the purest moralists of 
the stoical school were its latest 
moralists, Epictetus and IVlarcus 
Aurelius. 


STOKE-UPON- TRENT, a 
municipal and parliamentary 
borough of England, in Staf- 
fordshire, 14 miles north-west of 
Stafford. The parliamentary 
borough formerly included about 
two-thirds of the populous dis- 
trict of the Potteries, but the 
redistribution scheme of 1885 


disjoined Hanley, Burslem, and 
those parts which lie to the 
north of Hanley, and erected 
them into a separate parliamen- 
tary borough. The town, situ- 
ated on the Trent and Mersey 
Canal and the Cauldon Canal, 
has recently undergone great 
improvements, and may now 
be considered well-built. It 


has a handsome parish church, 



Stomach of Man.— a, stomach opened, showing the Internal longitudinal folds 
or rugcB : the cardiac or cesophageal end with the gullet at a ; the cardiac 
dilatation at b; the lesser curvature at c; the pyloric extremity at d; the 


in Early English style, an ele- 
gant town-hall, free library and 
museum, school of science and 
art, market -hall, public baths, 
the North Staffordshire infir- 
mary, steam tramways; exten- 
sive manufactures of china and 


bile-duct at e ; the gall-bladder /; the pancreatic iluct ig) joining the com- 
mon bile-duct, which latter enters the intestine opposite h; and the duo- 
denum {h t) or first part of the intestine, continued from the pyloric end of 
the stomach. B, Port of one of the gastric glands (magnified), showing at a 
the columnar epithelial cells lining the upper part of the tubular gland ; at b 
the smaller cells into which these are continued below; and at o the true 
gastric or glanduloi* cells which secrete the gastric Juice. 


earthenware, encaustic tiles and 
tessellated pavements; and there are blast-furnaces, 
engine and machine works, Ac. The borough sends 
one member to Parliament. Pop. (1891), of mun. 
bor., 24,027; of pari, bor., 75,352; (1901), 30,456 
and 89,023. 

STOLE (ecclesiastical), a long narrow band or 
scarf with fringed ends, worn by ecclesiastics of 
the Ottoman and English Churches, by deacons over 
the left shoulder, being fastened under the right 
arm; by bishoi)S round the neck with both ends 
pendent in front to the knees; and by priests simi- 
larly, but with the ends cross^ over the breast at 
mass. 

STOLE, Gboom of the, an officer of the British 
royal household under the lord-chamberlain. He is 
first lord of the bed-chamber. 

8TOLP, or Stolpb, a town of Prussia, in the 
province of Pomerania, on the navigable Stolpe, 38 
miles north-east of Koslin. It has an old*’ castle, 
two fine churches, and others of leas interest, several 
schools, Ac. Amber-turning and linen-weaving are 
the chief industries. Pop. (1885), 22,442; (1900), 
27,272. 

STOMACH, the name given to the sac or cavity 


the functions of the digestive sac being performed 
by the general body-cavity, which is destitute of 
any organs or viscera. And when we come to 
higher forms still, we may find, as in Tape-worms, 
animals which live by the imbibition of fiuids by the 
general tissues of their bodies — no distinct stomach 
being developed; whilst, as in many insects, great 
modifications may be perceptible in the structural 
relations of the organ. In man the stomach is a 
simple organ, not consisting, as in some other Mam- 
mals (see Ruminants), of various subdivided portions. 
It forms a great dilatation of the digestive tube, 
adapted for retaining the food for some time, for 
thoroughly incorporating it with certain juices or 
fluid^ and for primarily separating from the food 
certain of the more easily absorbed matters. The 
human stomach, in anatomical language, is situated 
partly in the leR and right hypochondriac regions, 
and partly in that known as the epigastric region. It 
presents a roughly conical shape, the base of the cone 
being rounded and directed to the left side, whilst it 
is alro curved upon itself. It lies dose to the front 
wall of the abdomen, below the liver and midrifiE, 
and above that portion of the intestine (which see) 
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termed the truuiveree colon. Its Average trauverse 
diameter, when filled, is about 12 inches, whilst its 
▼ertical measurement is about 4 inches. It weighs 
about 4} os. Viewing its greater and left or rounded 
extremity, or fwndm (fig. a, 6), first, we find this 
portion to be named the cardiac or apUnie end, the 
first name having allusion to the entrance near this 
extremity of the oisophagw (a) or gullet; whilst the 
latter term is given from the proximity to this end 
of the spleen (which see). This extremity bulges 
outwards about 2 or 8 inches to the left of the 
point at which the gullet enters the stomach, and is 
connected to the spleen by a band of peritoneum 
(which see) termed the gastro-splenic omentum. The 
gullet enters the stomach by an aperture somewhat 
funnel-shaped, which is situated in the highest part 
of the stomach, and is named its ca/rdiac orifice. By 
the opposite aperture, situated at its pyloric or lesser 
extremity (d), the stomach communicates with the 
duodenum (h t), or first portion of the intestinal tube. 
This aperture is oval, and is guarded by a circular fold 
of mucous membrane acting as a valve in preventing 
the contents of the intestine regurgitating backwards 
into the stomach. The pyloric extremity lies in 
contact with the front wall of the abdomen, with the 
under surface of the liver, and with the neck of the 
gall-bladder. The stomach in its outline exhibits 
two chief curvatures, described by anatomists. The 
lesser curvature (c) forms the upper boundary of the 
stomach, and extends between the opening of the 
oesophagus and that of the pylorus. By this surface 
the stomach is connected to the under surface of the 
liver by the lesser omentum. The greater curvature 
describes the inferior boundary of the stomach, and 
from this latter portion the greater omentum already 
alluded to originates. The stomach, through its pos- 
terior surface, comes into relation with the sweet- 
bread or pancreas, with the chief blood-vessels of the 
abdomen, and with the pillars or crura of the midriff or 
diaphragm. Of the parts which are most movable in 
the stomach the pyloric end and greater curvature 
form the most mobile surfaces. The stomach during 
life undergoes certain functional and constant changes 
in position; as in inspiration^ for example, when it is 
forced downwards by the descent of the midriff; or, as 
when distended, the midriff is forced upwards, and 
the cavity of the chest is therefore contracted, whilst 
the heart may also be pushed upwards — these changes 
giving rise to the difficulty in breathing and to the 
palpitation complained of in cases of over-distention 
of the stomach and in indigestion. In tight-lacing 
the stomach is pressed downwards upon other organs, 
whilst when the organ is empty the chest-floor is 
brought into intimate contact with it by the descent 
of the diaphragm. The intimate structure of the 
stomach becomes interesting to note from its rela- 
tions to the functions the organ has to perform. It 
has not only to contain the food, but to act upon it 
by its specially secreted fluid, the gastric juice; and 
hence the stomach may be viewed as not merely a 
cavity for the reception of food, but as an actual 
secreting organ. It is composed of four layers 
or coats. Externally we find a serous coat, which 
forms part of the peritoneum (which see) or lining 
membrane of the abdomen. It invests the entire 
organ, save along the curvatures, at the point of con- 
tact of the greater and lesser omenta^ at which point 
the nerves and vessels of the stomach, to be here- 
after noted, enter the organ. The muscular coat 
ooiuists of outer longitudinal fibres; of circular fibres, 
which are uniformly distributed over its entire sur- 
face; and of oblique fibres, found chiefly at the car- 
diac extremis of the stomach. The eeilular or third 
coat of the stomach Is loosely connected to the other 
ooatiV existi chiefly as a support to the blood- 


vessels which nourish the inner or mucous coat; frans 
this latter reason the cellular layer sometimeo reoeives 
the name of vascular or cuhmucous coat. The mucous 
layer forming the inner surface of the organ is very 
thick, and presents a smooth soft surface. It is 
pink-odoured in early life, but yellowish or ariiy- 
gray in the adult. It is thickest at tbe pyloric end, 
and when the stomach k empty or contracted k 
thrown into numerous oharacteristio plaits or folds 
named rugae, which in the distended state of the 
organ are obliterated. Within the mucous mem- 
brane the characteristic glandular structures of the 
stomach are seen. It exhibits a honey-combed 
appearance from the presence of rounded or hexa- 
gonal spaces or areas {alveoli) varying from i-^th to 
•^th of an inch in diameter. These areas are sepa- 
rated from each other by ridges, and at the bottom 
of them the minute openings of the so-called 
tubular glands or gastric follies are seen. These 
form the chief glands of the stomach, and at the car- 
diac end evince a simple tubular structure, whilst 
at the pyloric extremity they become of more com- 
plicated aspect, and are more thickly aggregated 
together, terminating in sac-like extremities which 
show a Bubdivkion each into six or eight tubular 
branches. Each tubular gland or follicle (see fig. b) k 
about ^th inch in length and diameter, and 

is composed of a basement mendrane lined by cells of 
the columnar epithelial kind; whilst thk epithelial 
lining may evince different characters in different 
parts of its extent in each tube. A minute central 
space k left in each follicle, and into thk space the 
fluids manufactured by the epithelial ceUs are ex- 
creted. Other glands, named lenticular glands, ako 
exkt in the stomach. These latter are small closed 
sacs, and are found chiefly at its pyloric end. They 
are most plentiful in children, and resemble the 
solitary glands of the intestine. The stomach derives 
its blood-vessels from the hepatic and splenic arteries, 
and its nerves from the right and left pneu/mogastrie 
trunks. The veins terminate in the splenic and 
portal veins. 

The functions of the stomach include the consider- 
ation of the composition and properties of the gastric 
juice — its characteristic secretion (see GtASTBIO Juice). 
The following table gives thk composition, with com- 
parative analysk of that of man, of the sheep and 
dog:— 


Man. 


Sheep. 

Dog. 

Water, 

994 ‘40 

.. 986*14 

.. 971*17 

SolidB, 

5’59 

.. 18*86 

.. 28*82 

'Ferment-pepsin (with 
Ammonia traces), . . 

\ 819 

4*20 

.. 17*60 

Hydrochloric acid, .... 

020 

.. 1*66 

.. 2*70 

Chloride of lime, .... 

0-06 

.. Oil 

1*66 

„ sodium, .. 

1*46 

.. 4*86 

8*14 

„ potass,.... 

Phosphates of lime, ) 
magnesia, andiron, f 

0*66 

1*61 

1*07 

012 

.. 209 

.. 2*78 


The quantity of gastric juice secreted in man has been 
estimated at from 10 to 20 pints in the twenty-four 
hours. Its chief constituents are pepsin, a nitro- 
genous substance, and a free aeuf,— disputes having 
occurred amonjg; physiolo^ts as to whether thk latter 
k hydrochlorie or lactic acid. The effect of the 
gastric juice coming in contact with the food k to 
change the food into chyme — a substanoe varying in 
composition relatively to the food, but having a 
strong acid taste and smell. The gastric juice acts 
exclusively on proteid or albuminous fo^- stuffs. 
Such substances are insoluble; are incapable of pass- 
ing through an animid membrane, and ther^ore 
cannot enter the circulation. But ^e gastric juice 
converts them into peptones, which are soluble and 
capable of passing through membranes, thus becom- 
ing fit to be absorbed into the blood. The oondittans 



STOMAOH-STOMAOH-FUMP. 


S47 


fftTonring the perfect ohymifioation of food In the 
■tomaoh aan, a email etate of division of the 

food-partioles, rendering them easily acted upon by 
the fluids of the stomach. Henoe the importanoe of 
petf eotly masticating or chewing the food Liquid 
foods are readily soluble in the secretions of the 
■tomadi, and may be at once absorbed into the cur- 
rent of the circulation by the blood-vessels of the 
stomach. The action of the stomach upon foods has 
been mvestigated in cases of gastric or those 

in which, from accident or disease, the intemd cavity 
of the organ has been placed in direct communication 
with the external world; and in the subjects of which, 
accordingly, the process of digestion could be watched 
and studied at wilL One of the best known cases of 
this kind was that of Alexis St. Martin, a young 
Canadian, who was wounded in the abdomen by the 
accidental discharge of a gun; a fistulous opening 
resulted from the wound, through which the move- 
ments and other details in the action of the stomach 
could be watched and noted. Br. Beaumont made 
many interesting observations in St. Martin's case, 
and showed, for example, that in health digestion in 
the stomach is a process of so rapid a nature that a 
substantial meal of animal and vegetable food may 
be converted into chyme in about an hour; the 
stomach being completely emptied in two and a half 
hours. Thus St. Martin breakfasted at 8 a.m. on 
one occasion, on coffee, pancakes, and three hard- 
boiled eggs. At 8.30 slight digestion had begun, the 
foods being mixed, and at 10.15 digestion in. the 
stomach hs^ been fully completed, no traces of the 
meal remaining. The circumstances which affect 
this digestion consist, of course, in the quantity and 
nature of food taken; in the good health of the 
subject of observation ; in the moderate distension of 
the organ ; in its being empty at the ingestion of fresh 
nutriment ; in gentle exercise being taken after the 
meal — violent exertion being as prejudicial to good 
digestion as utter want of exercise ; whilst the mind 
must also be in a tranquil condition. Prom three to 
four hours may be accepted as a good average period 
required for ^e digestion of food in the stomach. 
In St. Martin’s case Br. Beaumont showed that 
rice and tripe were converted into chyme in about 
one hour; eggs, salmon, apples, and venison re- 
quired one and a half hours ; tapioca, barley milk, 
fish, and liver two hours; turkey, lamb, potatoes, 
and pork two and a half hours ; beef and mutton and 
fowl three to three and a half hours ; and veal, rather 
longer than beef or mutton. Vegetable matters 
required on the whole longer time for their digestion 
than animal foods. In the digestion of flesh it has 
been found that the muscles break gradually down 
into their component parts or ultimate fasciculi (see 
Muscle), these again being slowly digested, until 
nothing remains but the muscle-sheath or aarcolemma^ 
which is the last to disappear. In the discharge of its 
functions it is interesting to note that the stomach, 
like the intestines (which see), assists digestion by 
the performance of certain well-defined movements, 
which are well calculated to mix and thoroughly 
combine the food-particles with its contained fluids. 
These movements also adapt the stomach in its form 
and capacity to the contained quantity of food; 
whilst by muscular contraction the orifices of the 
organ are kept in apposition until the proper period 
arrives for the di^harge of its contents. When 
empty, the stomach exists in a contracted condition, 
the cardiac opening remaining closed except during 
the passage of food. The movements become more 
and more defined as digestion or chymification pro- 
ceeds ; and it is noteworthy, as regain the direction 
of tile movements, that a kind of double drculation 
of the contents of the stomaoh appears to be canied 


out^ the outermost murtides of food being gradually 
sent towards the pylorus, and the oentrd pi^ of the 
(lighting mass bemg propelled in the direiotioB of the 
cardiac orifice. The raHonale of the movements of the 
stomach in the act of vomUing have been disputed 
by physiologists; but it appears tolerably clear thatL 
whflst the spasmodic contraction of the abdcmunai 
muscles accomplishes much of that act, the stomaoth is 
by no means merely passive, as some authorities have 
maintained. It may also be mterestin^ to note that 
some persons acquire a habit of vomiting at will, 
whilst others have the power of returning the food to 
the mouth from the stomach, and of subjecting it to a 
secondary mastication — as in the act of rumination 
(which see). The influence of the nervous system on 
the functions of the stomach is of a very marked 
kind. The actions or state of the stomaoh alone do 
not suffice for the production or alleviation of hunger, 
since, when the nerves of the organ are divided, the 
sensations of hunger are not allayed. It is probable 
that the system generally, including the stomach, 
participates in the production of these sensatiomi. 
Division of the nerves of the stomach may stop the 
secretion of the gastric juice, but may not per- 
manently affect its manufacture. Sometimes, ae 
after sudden death, when the stomach has been 
engaged in the p)r()cess of digestion, its walls may 
themselves l)e digested by the gastric juice. It ii 
probable that this phenomenon of post-mortem diges- 
tion is due, in part at least, to the sudden withdrawal 
of the active living nervous power; whilst chemical 
changes produced by death, in the organ itself and in 
the bloo(t may suffice to explain the curious fact of the 
stomach digesting itself — a fact not without due sig- 
nificance in cases of alleged poisoning and perforation 
of the stomach. 

The structure of the stomach in lower animals 
affords a study for the systematic zoologist rather 
than for the physiologist. Sometimes (as in Worms, 
many Fishes, &c.) the BU>mach can hardly be recog- 
nized as any dilatation, being almost continuous in its 
calibre with that of the gullet and intestine. In 
Birds (see Ornithology) we meet with a subdivision 
of the parts, and in Kuminauts (which see) this com- 
plication is very marked. 

The diseases to which the stomach is liable com- 
prise gastritis or inff animation of the organ; indura- 
tion; dilatation — a curious disease, in which the organ 
becomes enlarged; ulcer, leading often to perforation 
and death; and cancer. See also Dyspepsia. 

STOMACH-PUMP. A small pump — ^in this 
application called the stomach-pump — ^is now sucoess- 
fuliy employed for the purpose of removing poisons 
from the stomach in cases where the action ctf 
vomiting cannot be excited. It has saved many 
lives. It resembles the common small syringe, 
except that there are two apertures near the end, 
instead of one, which, owing to valves in them, 
opening different ways, become what are called a 
sucking and a forcing passage. When the object is 
to extract from the stomach, the pump is worked 
while its sucking orifice is in connection with sat 
elastic tube passed into the stomach; and the dis- 
charged matter escapes by the forcing orifice. When 
it is desired, on the contrary, to &row cleansing 
water or other liquid into the stomach, the connection 
of the apertures and the tubes is reversed. As a 
pump may not be always procurable when the 
occasion for it arises, the profession should be aware, 
that a simple tube will, in many cases, answer the 
purpose as well, if not better. If the tube be hitro- 
duc^ and the body of the patient be so placed thiA 
the tube forms a downward diannel from the stomach, 
all fluid matter will escape from the stomach by it, 
as water escapes from a nmnel its p^; mad If 
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the outer end of the tube be immersed in liqtiid, 
there will be, during the discharge, a siphon action 
of some force. On changing the ^ture of the body, 
water may be poured in through the same tube to 
wash the stomach. For washing out the stomach 
a long flexible tube is also in common use, water 
being run in by means of a funnel attached to one 
end, and this end being afterwards lowered so as to 
form the tube into a siphon. 

STOMACH-STAGKiEKS, a dangerous disease 
ivith horses, which is even yet but little understood, 
in the stable the horse dozes and rests his head in 
the manger; he then wakes up and falls to eating, 
which he continues to do until the distention of the 
stomach beoomes enormous; for the peculiarity of 
the oomplaint consists in the total stoppage of di^s- 
tion, and the uneasy feeling of distention, consequent 
to such indigestion, appears to deceive the horse, 
whose morbid excitement induces him to continue 
eating. This he does until the distention prevents 
the return of the blood from the head, and the ani- 
mal dies from apoplexy, or his stomach bursts. When 
recovery has t^en place it has been only in very 
mild cases. Staggers is treated with oily purgatives 
and draughts of warm water. From better feeding 
it is now comparatively rare. 

STOMAPOBA, an interesting order of the class 
Crustacea, represented by the Locust Shrimps 
{SquUla), the Glass Shrimps {Erichthys)^ Opossum 
Shrimps (Myns)^ && (See Shbimp.) As an order 
the Stomap^ are distinguished by having their 
eyes supported on foot-stalks. They are therefore 
Podophthalmate (* stalk-eyed*) Crustaceans. From 
six to eight pairs of legs are developed. The gills 
when developed are not (as in the Lobsters, &c., or 
Decapoda) inclosed within a special chamber in the 
sides of the thorax or chesty but are situated beneath 
the abdomen, or they may in some cases be attached 
to the legs borne by the thorax. The carapace or 
‘shell* is generally of thin, membranous character, 
and sometimes wholly invests the thorax; but in 
other Stomapods again it only covers a few of the 
segments of the body. The segment of the body 
which bears the mouth, antennse, and eyes is always 
distinctly developed. The mouth is provided with 
jaws, but only a single pair of maxillipedes or * foot- 
jaws’ is generally developed. The foot- jaws are 
succeeded by seven or eight pairs of true feet; the 
anterior pair being often (as in the Mantis Shrimps) 
converted into powerful prehensile organs, which, 
however, unlike the chelss or nipping-claws of the 
Lobsters, &c., are never terminated by ‘nippers.’ 
The hinder appendages or feet are modified for swim- 
ming, and are usually of leaf-like or laminated 
conformation. As regards their development the 
Stomapoda appear in their early embryonic stages as 
free-swimming embryos, to which the name of Zo^ 
has been riven. Several definite families are included 
in this order. The Mytidas, or that of the Opossum 
Shrimps, possess a larger abdomen, a carapace with 
folded edges, six or eight pairs of thoracic legs, and 
no thoracic gills. The Phyllosomida have a flat 
membranous and transparent carapace, a small abdo- 
men, and seven or eight pairs of thoracic feet. The 
ErichthUdce or Glass Shrimps have also a membranous 
carapace of transparent li^d; whilst the Squilltdat 
possess elongated bodies, vdth tee first pair of thoracic 
legs largely developed. See also Shrimp and the 
plate at Crustacea. 

STONE, a market town of England, in the county 
of Stafford, on the left bank of the Trent, 6 miles 
north of Stefford, with a town-hall, market-hall, two 
churches, un endowed and other schools, workhouse, 
&0. Shoes tmd earthenware are made, and there are 
two breweries. Pop. (1891), 6754; (1901), 5608. 


STONE, a common maasuie of weight. The 
Ei^lish imperial standard stone is 14 lbs. avcdrdupoia 
Though this is the only legal weight of this design 
tion, several others are in common use^ as 8 lbs. for 
a stone of butcher meat or fish, 16 lbs. for a stone 
of cheese, 5 lbs. for a stone of glass, 82 lbs. for a 
stone of hemp, 16 lbs. (among wool-staplers) for a 
stone of wool In Prussia a stone-weight (Stein) Is 
the fifth-part of a centner, equal to rather more than 
22 lbs. avoirdupois. 

STONE, or Calculus. See Calculus. 

STONE, Preservation of. The stones of public 
buildings are liable to decay from two leading causes, 
the absorption of water charged with carbonic add 
gas or other chemical agents, which decompose the 
Hme or arrillaceous matter uniting the siliceous 
substance of the stone, or the mechanical disintegra- 
tion resulting from the expansion and contraction of 
tee pores charged with moisture. Oils and cements 
which discolour tee stone and require frequently to 
be renewed have long been used as a means of pre- 
servation. Kuklmann introduced the process of 
silicatization, but the silica applied to the stone is 
liable to be washed out before it is solidified by the 
atmosphere. Frederick Bansome has patented a 
process for effecting a chemical process of solidifi- 
cation within the stone. The stone, being first 
cleaned, is brushed over with a solution of silicate of 
soda or potash, of a specific gravity suited to the 
nature of the stone, and afterwards with a solution 
of chloride of calcium. The lime combines with the 
silica, forming within the pores of the stone silicate 
of lime; the chloride at the same time combines with 
the soda, forming chloride of sodium or common salt, 
which is removed by an excess of water. The same 
effect may be produced by other combinations besides 
those specified Bansome’s process has been tried 
in London, Glasgow, and other cities, (lire's Dic- 
tionary of Arts, &c.) 

STONE-CHAT (PratincolaoT Scuncola ruhicola\h 
species of Insessorial Birds, belonging to the Dentir- 
ostral group of that order, and included in the sub- 
family of the Erythaoinse or Robins. The genus 
Pralincola, to which the Whin-chat (which see) also 
belongs, is distinguished by the bill being provided 
with short bristles; by the rounded opening of the 
nostrils, which are nearly hidden by the plumes of the 
forehead; by the wings being of long and rounded 
conformation, and possessing their fourth and fifth 
quills longer than tee others; and by the tail being 
long and of forked shape. The toes are short and 
of slender make. The Stone-chat is a familiar little 
bird, averaging about 5 inches in length, and which 
forms one of the permanent British birds. Its colour 
is black on the throat, chin, and upper parts gener- 
ally; the upper wing-coverts being whit^ as al^ are 
the sides of the neck and the upper coverts of the 
taiL The breast is of a chestnut-brown hue, the belly 
being of a yellowish-white colour. The other wing- 
coverts are brown, the wing-quills being also of the 
latter colour. The name of tl^ bird is derived from 
its noisy chattering habits. It is bold, lively, and 
wary, and its song is sweet. It seems to prefer the 
neighbourhood of furze-thickets, and feeds on the 
worms and insects which it procures in these loca- 
lities. The nest is formed of grasses and moss, and 
tee eggB, numbering from four to six, are colour^ of 
a pale blue, spotted at one end with reddish-brown 
markings. 

STOl^-GRAB {LWiodes Mata), a speoies cl 
Crustaceans belonging to the order Beoapod% and to 
the same section (Anomura) of that order tm that to 
which tee familiar Hermit-Grabs belong. The genus 
LUhodei also includes tee Japanese Porcupine Crab, 
so named from its spiny shell or carapace. In the 



STOKS-FLY--^STONXHBNaEb 


849 


Stone-crabt the lame ii^oni oonditioii of the shell 
is seen, the rostnim or beak of the carapace being 
very long. The hind legs are contained within the 
ffill or branchial chambe^ and the inner antenna or 
zeelers are elongated, ^e Stone<crabs are very 
common denizens of both English and Scotch coasts. 
It is not unlike the Spider Crab (which see) in appear- 
ance, but the latter belongs to the Brachynra, a sec- 
tion of the Decapoda, embracing the true crabs. 
The Stone-crab has the beak of the shell furnished 
with two tooth-like processes. It is of a bright 
scarlet colour when first taken out of the water. 
These crabs appear to form a considerable part of the 
food of the larger fishes, such as cod, &c., specimens 
being often found entire within their bodies. 

STONE-FLY {Perla hicaudata\ a well-known 
species of Neuropterous Insects (see Neuboptera), 
much used as a bait in trout-^hing by anglers. 
These flies belong to the family Perlidse, which is in 
turn included in the section Biomorphotica of the 
above order. The family is recognized by the hinder 
wings being of large size, and folded, whilst the tarsi 
are three-jointed, and the antennse or feelers are 
filamentary in nature. The abdomen is provided 
with a pair of long-jointed caudal appendages — the 
presence of these latter, which are also developed in 
the larvsB, giving rise to the specific name hicaudata. 
The mandibles or large jaws are rudimentary. These 
flies and their larvm occur plentifully in the neigh- 
bourhood of lakes and ponds. They are carnivorous 
in habits, and the larvse are aquatic, and breathe, by 
means of gill-filaments borne on the thorax or abdo- 
men. 

STONEHAVEN, a seaport of Scotland, the 
county town of Kincardine, 15 miles south by west 
of Aberdeen, on a bay of ^e German Ocean at the 
mouths of the Carron and Cowie. It consists of an 
irregular old town on the right, and a well-built new 
town on the left bank of the Carron; and has a hand- 
some market-house, several churches, a courthouse, 
&c. There are large tanworks and a woollen mill in 
the town and an extensive distillery in the neigh- 
bourhood. Herring and other fisheries are carried 
on to a considerable extent. It is a favourite sum- 
mer resort. Pop, (1891), 4497 ; (1901), 4566. Two 
miles south is the castle of Dunnottar (which see). 

STONEHENGE, an extensive group of gigantic 
standing stones in Salisbury Plain, Wiltshire, which 
forms one of the most remarkable antiquities of 
Great Britain. Seen from a distance on the plain, 
Stonehenge does not present a very striking appear- 
ance, and when observed more closely some time is 
needed to discover a plan in the confused remains, 
which are then found to represent a work of great 
magnitude, but of which the origin and design still 
remain obscure. The plain is covered with those 
ancient sepulchral mounds called barrows, containing 
British and some Homan remains. Stonehenge itseH 
28 inclosed in a double mound, with a shallow ditch 
of circular form, and there is an avenue leading from 
the north-east, bounded on each side by a similar 
mound and ditch. The outer mound is 15 feet high, 
the ditch nearly 30 feet broad, and the avenue is 594 
yards long. The whole work consists of two circles 
and two ovals. The outer circle, which is 108 feet 
in diameter, consisted, when entire, of sixty stones, 
thirty uprights, and thirty imposts, the uprights 
being placed at intervals of SJ feet, and the imposts 
fitting in to them continuously, each upright stone 
having a tenon at each side into which fits a mortice 
in one of the superincumbent stones. The stones 
of the outer drole are about 14 feet high and 7 
broad. Of the outer drde remain twenty-four up- 
rights, seventeen standing and seven down, and eight 
imposts^ and at the grand entrance there are eleven 


uprights remaining, with five imposts. The name 
between the outer and inner circles Is 8 feet^ and the 
walk between them is 800 feet in drcumferenoe. 
The inner circle consisted of about thirty stones, 
6 feet in height, without imposts; nineteen remain, 
eleven standhig. The first oval oonsists of five tri* 
lithons, as they are called, that is, groups of three 
stones, two uprights, with an impost completely 
covering their upper edges. These groups are thus 
independent and not continuous li^e the circles. 
Before each trilithon stood three smaller upright 
stones. The height of the trilithons ranges from 16 
to 22 feet. The height of the smaller stones in the 
interior of the trilithons is about 7 feet. Only six 
of them remain standing. The space within this 
inner oval is called the c^ytum. At its upper end, 
and in front of the princip^ trilithon, is a large slab 
of coarse blue marble, 16 feet long, 4 feet bro^ and 
20 inches thick, which is called ^e altar. It has 
been conjecture^ from the grain and appearance of 
I the stones, that they have been brought from Marl- 
borough Downs, 15 or 16 miles off. 

About a mile and a half north-east of Stonehenffs 
there is a flat tract of land bounded by paralml 
banks and ditches, called the Cursus. It is nearly 
1| mile long, and 110 yards broad. A mound 
stretches across its eastern extremity. The Cursas 
bears a resemblance to a Homan circus, and was 
I probably an imitation of one formed for a similar 
I purpose. 

Much conjecture has been expended on the origin 
and purpose of the structure named Stonehenge, but 
little light has been thrown upon the subject. From 
the art used in the construction, as well as from 
Homan remains found within the inclosure, it seems 
probable that it was not erected before the period of 
Homan ascendency. It has, indeed, been conjeotured 
^ that the outer circle was erected at a later period 
; than the rest, but besides that the two ovals seem 
I to bear the same relation to each other as the two 
circles, it seems difficult to supply a motive for such 
an addition at a different time and in altered cir- 
cumstances from those in which the original work 
was erected. The common notion is that Stonehenge 
is a Druidical temple, but that this and similar struc- 
tures have any connection with the Druids there is 
no evidence. It is similar to the remains at Avebu:^, 
in the same district (see Avebury), The Hev. E. 
Duke, in Druidical Temples of the County of Wilts, 
propounded a theory that Stonehenge was a temple 
of Saturn. A. Herbert, in his Cyclops Christianus, 
supposes that Stonehenge is an erection of the fifth 
century, by a Neo-Druidic sect, who blended Chris- 
tian forms with heathen rites. Mr. Fergusson sup. 
poses the stones at Stonehenge to have been mona- 
ments or stones of victoiy erected between A.D. 490 
and A. D. 900. 

Sir John Lubbock (Lord Avebury — see Pre-his- 
toric Times, 4th ed.) considers there is evidence to 
show that Stonehenge belongs to the Bronze Age, 
believes that both it and Avebury were used as 
temples of some old-world religion. * It is evident,* 
be says, ' that Stonehenge was at one time a spot of 
great sanctity. A glance at the Ordnance map will 
show that tumuli cluster in great numbers round and 
within sight of it. Within a radius of three miles 
there are about three hundred burial mounds, while 
the rest of the country is comparatively free from 
them If, then, we could determine the date of 
these tum^i, we should be justified, I think, in re- 
ferring the Great Temple itself to the same period. 
Now, of these barrows, Sir Hichard Colt Hoaxe ejuun- 
ined a great number, 151 of which had not been 
previously opened. Of these the great majorify 
contained interments by cremation, in the mimni p 
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usual during the Bronze Age. Only two contained 
any iron weapons, and these were both secondary 
interments; that is to say, the owners of the iron 
weapons were not the original occupiers of the tumuli. 
Of the other burial mounds no less than 39 contained 
objects of bronze. . . . Stonehenge then may, 
I think, be regarded as a monument of the Bronze 
Age, though apparently it was not all erected at one 
time, the inner circle of small, un wrought blue stones 
being probably older than the rest.’ 

STONES, Precjious. See Gems. 

STONEWARE. See Pottery. 

STONINGTON, a town and port of entry of the 
United States, in New London County, Connecticut, 
on Long Island Sound, 63 miles east of New Haven. 
It has an excellent harbour, protected by a break- 
water, and there is daily steamboat communication 
with New York. There are manufactures of silk 
and cotton machinery, cotton and woollen goods, 
velvet, boilers, iron and brass goods, &c. It has some 
vessels engag^ in the fisheries. Pop. (1890), 7184. 

STOOL OF REPENTANCE. See Cutty-stool. 

STOP, a word applied by violin and violoncello 
performers to that pressure of the strings by which 
they are brought into contact with the finger-board, 
and by which the pitch of the note is determined. 
Hence a string, when so pressed, is said to be stopped, 
— Stop of an orgoAi^ a collection of pipes similar in 
tone and quality, which run through the whole, or 
a great part, of the compass of the instrument, and 
are so arranged that by means of registers the air 
proceeding from the bellows may be admitted or 
excluded at pleasure. See Organ. 

STOPPAGE IN TRANSITU is the exercise 
of a right allowed by law to a seller to stop the 
delivery of goods purchased by a buyer who has 
become bankrupt while the goods are in the hands of 
a carrier or middle-roan for transmission. The laws 
of England and Scotland are nearly alike in regard 
to stoppage in transitu^ but in Scotland the mere 
fact of bankruptcy is held to act presumptively as a 
countermand of a previous order, while in England 
it is no bar to the completion of the purchase unless 
some actual step to that effect be taken by the seller. 
It is not necessary that the vendee should have been 
judicially declar^ bankrupt or insolvent; mere 
inability to pay his debts as they become due consti- 
tutes the insolvency contemplated by the law. Of 
course the burden of proof rests on the seller to 
establish the fact of insolvency or bankruptcy in 
case it is denied. Stoppage in transitu is not held 
to cancel the transaction, but only to place the goods 
under lien of the seller for the price. The transitus^ 
during which goods are liable to stoppage, is termi- 
nated by actual or constructive delivery to the buyer 
or his agent. A common carrier is not considered the 
agent of the buyer, although employed by him for 
the transmission of the goods; but if goods are 
delivered at a shipping port to a buyer’s agent for 
trans-shipment, the transitus is at an end and cannot 
be renewed when they are redelivered to a common 
carrier. Although the buyer is the charterer for the 
voyage of the ship in which the goods are carried 
they are not held to be delivered to him until the 
delivery is completed in the usual manner at the 
close of the voyage; but if he has hired the ship for 
a period it will be considered as his premises and the 
delivery will be complete. The law of the United 
States in relation to this subject is virtually the 
same as that of England. 

STORAX, a solid resin resembling benzoin, 
formerly obtained from a small tree or shrub of 
Asia Mlaor, known to botanists as Sty rax officinalis, 
Storax was known in ancient times and was in use 
till about the end of the eighteenth oentuzy, but, | 


owing to the practical disappearance of the trees it 
is no longer an article of commerce. Liquid storax^ 
or storax balsam, is a nearly-related body which was 
also known in ancient times, and is still in use. It 
is made by boiling the inner bark of the Oriental 
sw^t-gum tree or liquidambar {Liquidambar 
orientcdis) in water. It is, in its ordinary form, 
a grayish -brown, semi -liquid substance of about 
the consistence of honey, but when thoroughly 
freed from water it is perfectly transparent. The 
odour is very agreeaWe. Besides various im- 
purities, storax l^sam contains several organic 
substances of complicated composition, such as 
styrolene, cinnamic acid, and Bt 3 rracin. Turpen- 
tine is a common £ululterant. In medicine it is used 
for the same purposes as balsam of Peru. With 
olive-oil it forms an ointment of great value in cases 
of itch, and it is used internally in chronic colds. 
The compound tincture of benzoin, or friars’ balsam, 
contains storax. It has long been used in making 
incense and fumigating preparations, and it also 
enters into perfumery. Altingia excdsoy a tree of 
Burma, yields a similar balsam known as rose-maloeSf 
and the Liquidambar formosana of Formosa and 
southern China also produces a substance of like 
properties. An American species of the storax genus 
{L. styracijlua) yields a balsam used for similar pur- 
poses and also in the manufacture of chewing-gum. 

STORK {Ciconia), a genus of Grallatorial or 
Wading Birds, distinguished as a sub-family (Cico- 
niinse) by the long compressed bill, by the narrow 
nostrils pierced through the beak, by the large wings 
and moderate-sized tail, and by the long tarsi, the 
front toes being united at their bases. The genus 
Ciconia itself is marked, in addition to the above 
characters, by the bill possessing a prominen^ straight 
ridge or keel ; by the third and fourth quills being 
the longest of the wings, by the hind toe being raised 
but still touching the ground, and by the tarsi having 
network-like scales in front. The Common or White 
Stork {C. atbOf see Ornithology, PL VI., fig. 9) is a 
bird of a pure white colour, the wing-quills, shoulder 
feathers, and greater wing -coverts being black. 
The eyes are surrounded by black skin, the eyes 
themselves being brown, and the beak and toes i^. 
The average length is about SJ feet, the head when 
erect being about 4 feet high. These birds were 
formerly common in England, but are now chiefly 
found on many parts of the Continent, where they 
breed, migrating southwards to Africa in winter. 
In Holland and in many parts of Germany these 
birds are treated with great kindness and consider- 
ation, building their nests on the tops of houses, and 
otherwise showing the most perfect confidence in 
their human surroundings. They live on frogs, rep- 
tiles, snails, worms, offal, &a, and render some service 
to man in return for his protection, by removing 
garbage which otherwise would become offensive. 
The nest is formed of sticks, grasses, reeds, &c., and 
is generally erected in some high situation, such as a 
spire, or pillar, or chimney. The young number three 
or four, and remain long under the care of their 
parents, which are exceedingly devoted to their 
young. The flight is very powerful, and during 
migration these birds appear to fly in immense flocks, 
guided by regular leaders. In their resting posture 
these bii^ stand on one leg, the neck being doubled 
back, and the head being buried in the shoulder. 
The storks come to Europe in the spring, leaving for 
the south of Asia and Africa in October. Several 
very remarkable anecdotes are related of the attadi- 
ment of these birds to their ^ung, as also of their 
general intelligence and sagacity. At the conflagra- 
tion of Delft a female stork was seen to perish in the 
flames rather than leave her nest, and ar^ repeated 
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attempts to save her young. A pair of storks which 
for years had paired and bred had their nuptial 
felicity marred % the advances to the female of a 
younger male. At first the female repulsed the 
suitor, but at length admitted him to the nest, and 
both in conoert then attacked the old male and 
killed him with their sharp bills. The Black Stork 
(Cioonia nigra) is a second well-known species, dif- 
fering from the Common White Stork chiefly in the 
gener^ black colour of the plumage. In habits the 
Black Stork closely resembles &e white species. 
The gigantic stork, or Adjutant of Bengal {Leptop- 
tilos argala), is a celebrated bird, veiy common about 
the mouths of the Ganges, and even in the streets 
of Calcutta, where it is protected by law, as also 
in other parts of the East Indies. (See Adjutant 
Bibd.) a second genus (Balceniceps) of Storks is 
included in the family Ciconiinse, this genua being 
represented by the Whale-headed Stork {B. rex\ a 
bird inhabiting ec|uatorial Africa and the banka of 
the Nile, and distinguished by the large bill, which 
has its sides greatly expanded, the keel or ridge wide 
and flat, with two grooves, whilst its edges overhang 
the lower mandible, and the tip of the bill being 
very deeply scooped and hooked. The nostrils exist 
at the base of the groove. The toes are long and 
straight. This curious bird, sometimes also Imown 
as the Shoe-hirdL, derives its popular names from 
the large and curious conformation of its bill. The 
beak is of a brown colour, marked with darker hues, 
whilst the plumage is coloured dark gray above 
and lighter gray beneath ; the feathers being vari- 
ously marked with hues of the same colour. The 
under parts are of a lighter gray colour. They in- 
habit marshy spots, and appear to be gregarious; 
their food consisting of fishes, water-snakes, &c. They 
breed in the rainy season, during July and August, 
the eggs being deposited in a hole in the earth. 

STORM. See Winds. 

STORM-GLASS, a kind of weather-glass some- 
times called the chemical weather-glass. Take 2^ 
drachms of camphor, 38 grains of nitre, and 38 grains 
of sal-ammoniac; dissolve in 9 drachms of water and 
11 drachms of rectified spirit with a gentle heat; 
put the mixture into a long glass tube, which is then 
closed at the end except a small hole left to admit 
air. The appearances presented by the contents of 
such a tube are suppos^ to give indication of the 
coming weather. 

STORNOWAY, a police burgh and seaport of 
Scotland, the largest town in the county of Ross 
and Cromarty, on the east coast of the Island of 
Lewis. It occupies a peninsula formed by two 
branches of the harbour, and is generally well built. 
It has spacious and elegant assembly-rooms, with 
a handsome reading-room, and a public library, a 
volunteer drill-hall, a naval reserve battery, &c. The 
quays and wharves are well adapted for the loading 
and unloading of vessels. There is a neat custom- 
house and a building yard with patent slip for re- 
pairing vessels. The principal ti^e is in herrings 
and '^ite-fish. Pop. in 1891, 3386; in 1901, 3711. 

STORTHING, the Norwegian Diet. See Nob- 
way. 

STOTHARD, Thomas, an eminent English 
painter, was the son of a publican, and was bom in 
hia father’s house, the Bl^k Horse, in Long Acre, 
17th August, 1765. He very early exhibited a taste 
for drawing. At eight years of age he was nlaced 
at school at Stretton, near Tadcaster, where he re- 
mained till his thirteenth year, when he was removed 
to a boarding-school at Ilford, Essex. On his father’s 
death, about a year after, he was bound apprentice 
to a drawer of patterns for brocaded silks m Lon- 
don. Hw apprentioesfa^ mm eat short in conse- 


quence of the decline of the trade. He ^terwards 
drew designs for the Novelist’s and Poetical maga- 
zines, publi^ed by Harrison, Paternoster Row, and 
for Bell’s British Poets. His success in this line, par- 
ticularly in the latter work^ brought him into great 
demand, and he was extensively employed as a lx>ok 
illustrator. In 1777 he became a student at the 
Ro^ Academy, and in the following year he ex- 
hibited as his first picture there The Holy Family. 
In 1791 he was elected on associate of the Academy, 
and in 1794 he became an Academician. In 1810 
he was appointed depute librarian, and in 1812 
succeeded Mr. Birch as librarian. Among his 
works may be mentioned his designs for novels by 
Richardson, Fielding, and Smollett; for Sterne’s 
Tristram Shandy; f<jr Milton’s works; for Rogers’s 
Poems and Italy; some historical pictures, and his 
Canterbury Pilgrims. He painted internal deco- 
rations of buildings, and designed silver plate, 
medals, &c. He is said to have made 5000 designs, 
3000 of which were engraved. He died 27th April, 
1834. See the Life by Mrs. Bray (1851). 

STOURBRIDGE, a market-town of England, 
in Worcestershire, pleasantly situated on a gentle 
declivity, 18 miles north of Worcester. The chief 
buildings and institutions of the town are: several 
churches, one of them designed by A W. Pugin; the 
town-hall, erected in 1887; the town offices; the old 
grammar-school, re-organized in 1875; the Bluecoat 
school; the school of science and art; the institute, 
containing a libniry; &c. There are extensive manu- 
factures of glass, iron, and fire-bricks, the last, espe- 
cially, made of a famous clay, which, from its power 
of resisting fire, is much in demand, and largely 
exported. Pop. (1891), 9386; (1901, boundaries ex- 
tended), 16,302. 

STOVE, an apparatus of metal, brick, or earthen- 
ware, which is heated within by a fire, generally 
almost excluded from sight. The heating medium 
may be burning wood, coal, petroleum, or gas. The 
simplest of all forma is the familiar Dutch stove, a 
hollow cylinder of iron, standing on the floor, close 
at top, whence a small flue or chimney proceeds, 
with bottom bars on which the coals, &c., rest. But 
as this form was found objectionable from the metal 
becoming overheated and the air in the apartment 
becoming unwholesomely dry, many kinds of im- 
proved stoves have now taken its place. See Ven- 
tilation and Wakming. 

STOW, John, an English historian and antiquary, 
bom about 1525 in London. His father, a tailor, 
brought him up to his own business; but his mind 
early took a Ix^nt towards antiquarian researcheoi 
and he ultimately fom)ed the design of writing the 
annals of English history. For the purpose of ex- 
amining records, charters, and other documents he 
traveU^ on foot to places where they were stored, 
and purchased old lx)oks, manuscripts, and parch- 
ments until he had made a valuable collection. Hia 
Summarie of Englyshe Chronicles was published 
in 1565, and at various dates up till 1604. The 
Chronicles of England from Brute to this Present 
Yeare, published in 1580, was re-issued in 1592 
under the title Annals of England. Edmond Howes 
issued several editions of it after Stow’s death. 
Stow contributed to the improvement of the second 
edition of Holinshed in 1587, and gave corrections 
and notes to two editions of Chaucer. In 1598 
appeared his chief work — Survey of London — oa 
which he had been long employe^ and which came 
to a second edition during his lifetime. He died 
on April 6, 1605. Stow’s Survey was reprinted in 
1876 and in 1890. 

STOWE, Mbs. Habbibt Euzabbth Bebohkb, 
American wtitei^ a danghter of the Rev. Lyman 
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Beecher, and .)*eter of Henry Ward Beecher, waa 
bom at Litchfield, Conn., June 14, 1812. She was 
educated at Litchfield and then at Hartford, under 
her sister Catherine, whom she joined in t^hing 
her school there. In 1832 the sisters removed to 
Cincinnati, Dr. Beecher being appointed president 
of Lane Theological Seminary there. In 1886 she 
was married to the Rev. Calvin E. Stowe, a teacher 
in the seminary, who in 1860 removed to Brunswick, 
Me., on being appointed a professor in Bowdoin 
College, soon after exchanging this post for a simi- 
lar one at Andover. She had become familiar with 
the evils of slavery during her residence at Cincin- 
nati, and the work by which her name became known 
throughout the world — Uncle Tom’s Cabin — was a 
direct attack upon slavery, and was (in 1861-52) 
contributed in serial form to The National Era, an 
anti-slavery newspaper published at Washington. 
It became almost immediately famous, was trans- 
lated into many foreign languages, and published in 
innumerable editions. N one of her subsequent works 
attained anything like the same popularity. They 
include Suxmy Memories of Foreign Lands; Dred, a 
Tale of the Great Dismal Swamp; The Minister’s 
Wooing; The Pearl of Orr’s Island; Agnes of Sor- 
rento; Old Town Folks; &c. From 1864 onwards 
her home was in Hartford, and here she died, July 
1, 1896. She had lost her huslmnd in 1886. See 
the Life by her son (two vola., 1890). 

STOWMARKET, a market -town in England 
(and a park div.), county of Suffolk, 12 miles n.n.w. 
of Ipswich, on the Gipping, which here becomes na- 
vigable. There are a com-exchange, county court- 
house, beautiful church, mechanics' institute, Ac.; 
manufactures of gun-cotton, malt, bricks, &c.; an 
iron-foundry, a brewery, and a trade in com, malt, 
coal, Ac. Pop. (1891), 4339; (1901), 4162. 

STRABANE, a market -town of Ireland, in 
Tyrone, finely situated on the river Moume, and on 
a canal connecting it with the deeper parts of the 
Foyle, 16 miles 8.s.w. of Londonderry, The houses 
are generally well built, and the town has an at- 
tractive appearance. The churches comprise two 
Roman Catholic, one Protestant Episcopal, two 
Presbyterian, and one Methodist, all of recent date; 
and the educational institutions comprise a convent 
school, an academy, Ac. There are shirt-factories, 
saw-mills, corn-mills, coach-factories, and a thriving 
trade in grain, provisions, flax, Ac. Pop. (1881), 
4196; (1891), 6013. 

STRABISMUS. See Squinting. 

STRABO, the Greek geographer, was a native of 
Amasia^ in Pontus. The time of his birth is con- 
jectured to have been about B.o. 64, and his death 
occurred after A.D. 21. He received a good education, 
and adopted the Stoical Philosophy. He was with 
.^lius Gallus in Egypt in b.c. 24. He wrote a his- 
torical work in forty-three bool^ which is lost. It 
formed a continuation of the history of Polybius to 
the battle of Actium. The extant fragments of it 
are collected in MtiUer’s Fragmenta Historicorum 
Grsecorum. His great work on geo^^phy, in seven- 
teen books, has been preserved entire, with the ex- 
ception of the seventh book, of which there is only 
an epitome. It includes notices of important politick 
events, and of chief cities and their great men. His 
language is clear, simple, and appropriate. The 
first two books contain the introduction, and an 
account of physical and mathematical geography; 
the third book begins the descriptive petxi of the 
work. Eight bool^ are mven to Europe, six to 
Airily one to Egypt and Libya. The b^ critical 
edition is that hy Kramer (Berlin, 1844). See 
Dubois, Examsn de la G^ographie de Strabon (1892). 

STRADELLA, Albsbandbo, bom at Naples 


I about 1646, was chapel-master at Genoa, and com- 
posed oratorios, cantatas, madrigals, and operas with 
great success. At Venice he became enamoured of 
one of his pupils, the mistress of a Venetian noble, 
who eloped with him, and proceeded to Rome; but 
the hidy|s patron hired two assassins to murder 
them, ^ey found them in the church of San Gio- 
vanni Laterano, and resolved to execute their design 
in the dusk of the evening as they were retiring 
from the evening service. In the interval they 
heard Strodella sing, and were so overpowered that 
they not only abandoned their design, out informed 
him of it to put him on his guard. The vindictive 
patrician, however, was not to be balked of his re- 
venge. Other assassins were hired, and though 
Stridella was living at the time at Turin under the 
protection of the Duchess of Savoy, and in her pa- 
lace, they succeeded in stabbing him in three places. 
The wounds did not prove mortal, and the duchess, 
thinking it would prevent further attempts, caused 
the lovers to be married in her chapel. A final 
attempt was made at Genoa, and proved successful. 
The assassins, rushing into their chamber, stabbed 
both Stradella and his wife to the heart. This tra- 

^d Flotow, but it is of very doubtful authority, at 
least in all its details. Stradella probably died about 
1 681. The largest collection of Strodella’s works is at 
Modena; a number of them are to be found in the 
library of Christ Church, Oxford, and the British 
Museum. They are of considerable merit, and are said 
to have been studied with profit by later composers. 

STRAFFORD, Thomas Wentworth, first Earl 
OF, an eminent statesman, was the eldest son of Sir 
William Wentworth, of an ancient family in York- 
shire. He was bom in London on April 18, 1693, 
and entered at St. John's College, Cambridge. In 
1607 he became a student of the Inner Temple, and 
four years later received the honour of knighthood. 
He then travelled on the Continent, returning in 
1613. The death of his father in 1614 gave him a 
baronetcy and a large fortune. He was returned for 
Yorkshire to the Parliament which met this year 
on 5th April, but it only lasted about two months, 
and he does not appear to have spoken in it. He 
was also appointed custoa rotulorum of Yorkshire, 
in lieu of Sir John Savile. In 1621 he was again 
chosen member of Parliament for the county of 
York; and when James asserted that the Commons 
enjoyed no rights but by royal peimission. Sir Thomas 
Wentworth, Sready distingui^ed for ability, strenu- 
ously called upon the House to maintain that their 
privileges were rights by inheritance. In 1 622 he lost 
his first wife, of the noble family of Clifford, and in 
1625 married Arabella, second daughter of Holies, 
Earl of Clare. On the convening of the new Parlia- 
ment in the same year he was one of the six popular 
members who were prevented serving their country 
in that assembly, by being appointed sheriffs for 
their respective counties. He submitted to this 
arbitrary act in silence; and soon after, the Duke of 
Buckingham, alarmed at the measures taken against 
him in Parliament, made him overtures, which 
proved ineffectual, and the favourite revenged him- 
self by obliging him to restore his offioe of custos 
rotulonm to Sir John Savile. When Charles, 
among other expedients for raising money, had re- 
course to a forced general loan, Wentworth refus^ 
to pay his contribution, and was first imprisoned in 
the Majrshalsea and then confined to a range of 2 
miles round the town of Dartford. This restraint 
was, however, removed when it became necessary to 
summon a new Parliament in 1628, and he again 
took his seat for Yorkshire, and became one of 
the most conspicuous advocates of the petition of 
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tight Ai he had now proved the strength of his 
acolities, high temis were offered him by the court 
whioh he finally accepted, and in 1628 he was created 
Baron Wentworth, and some months afterwards a 
viscount and privy-oounoillor, and on the resignation 
of Lord Sorc^ nominated President of the North. 
The assassination of Buckingham soon after removed 
an obstacle to his further promotion, and he became 
so influential in the king's council that his powers in 
the four northern counties over which he presided 
became enormous. The legality of some of the 

S wers of the Council of the North, created by 
enry VIIL, had been questioned by ju<]^es in tibe 
reign of Queen Elizabetl^ and these powers had been 
greatly increased at the instance of Wentworth. In 
the exercise of this authority he displayed equal 
haughtiness, impetuosity, and ability, and by his 
strictness in levying exactions increas^ the revenue 
in his district to four or five times the previous 
amount. Having assiduously cultivated the friend- 
ship of Archbishop Laud, he was selected by that 
pr^te to proceed to Ireland as lord-deputy in 1632. 
He greatly improved the state of the country, both 
as regarded law, revenue, and trade. Bv a consider- 
able outlay at his own risk he introduced the growth 
of flax, established looms, brought workmen from 
France and Flanders to work them, and thus endowed 
the country with a new and most valuable industry. 
But, at the same time, nothing could be more arbi- 
trary than his system of government, it being his 
boast that he had rendered the king as absolute in 
Ireland ‘ as any prince in the whole world could be/ 
On the first symptoms of resistance to the royal 
authority he counselled the strongest measures, and 
after the failure of the king’s first expedition against 
Scotland he was sent for from Ireland, and created 
Earl of Strafford and Knight of the Garter. He 
returned wiUi the full title of lord-lieutenant, with a 
view to gain subsidies and troops, in which he fully 
succeeded; and again repairing to England, took the 
command in the north, but found himself obliged to 
retire before the Scottish army, and retreat to York. 
Charles was now by his necessities obliged to call the 
long Parliament ; on which Strafford, aware of the 
enmity which he had inspired among the ^pular 
leaders, wished to return to his government; but the 
king, hoping that his great talents would be service- 
able, encouraged him by a solenm promise that *not 
a hair of his head riiould be touched by Parliament.’ 
Strafford’s apprehensions were well founded. The 
very first movement of the party opposed to arbitri^ 
power was to impeach him of high treason, with 
which charge Pym appeared at the bar of the House 
of Lords in November, 1640. The articles of im- 
peachment, at first nine in number, were afterwards 
increased to twenty-eight, the object of which was to 
convict him of an attempt to subvert the funda- 
mental laws of the country. As in the case of LauA 
it was easy to prove that he acted as a friend ana 
promoter of arbitrair measures, but not to substan- 
tiate any particular fact to justify a capital charge. 
Inhere can be no doubt, however, that his design was 
to subvert the fundamental laws and liberties of his 
country, and to enable the king to rule absolutely 
and without controL llie system by which this wm 
to be ^ect^ he, as well as Laud, alluded to in his 
private correspondence under the term * thorough.’ 
Although treated with the extreme of legal rigour, 
and debarred the assistance of counsel, his own great 
and force of mind supplied evexy deficiency; 
* And never man,’ says Whit^k, the chairman of 
the impMching committee^ 'acted such a part, on 
sudi a theatre, with more wisdom, oonsistenoy, and 
eloquence, or with greater reason, judgment* and 
temper.’ His defence^ Indeed, was so strong that the 
W XIIL 


original Impeachment was deserted for the unjusti- 
fii^e proceeding of a bill of attainder. The bill 
passed the Commons Iqr a great majoritytMd w 
carried in the Lords by a feeble one. The king, 
who had Imprudently enoeavoured to stop the faQl 1^ 
his personal interferenoe, had not sufficient firmness 
to redeem the pledge of safety which he had pre- 
viously given, but yielded to the advice of his coun- 
sellors, back^ by a letter from Strafford himself, 
who urged him, for his own safety, to ratify the blU. 
This act has the semblance of being truly heroioal; 
yet it is probable that he did not t hin k that the king 
would have been swayed by it, since, being assured 
of the fatal truth, he lifted his eyes to heaven, and, 
with his hand on his heart, exclaimed, 'Put not your 
trust in princes, nor in the sons of men; for In them 
there is no salvation.' EUs conduct, from this time 
to his execution, was in the highest degree composed 
and noble. At the scaffold he address^ the people 
expressing entire resignation to his fate, and assert* 
ing the good intention of his actions, however mis- 
represented. He fell in the forty-ninth year of his 
age, lamented by some, admired by more, and leaving 
behind a memorable but certainly not an i^potted 
name. The Parliament, not long after his deatL 
mitigated his sentence as regarded his children, and 
in the succeeding reign his attainder was reversed. 
He married three times, and by his second wife left 
an only son and several daughters. 

STRAITS SETTLEMENTS, Thi, consist of 
the British settlements in the Straits of Malacca, 
namely, Singapore, Penang, and Malacca, with the 
Cocos Islands and Christmas Island as dependencies, 
besides several native states now imder British pro- 
tection. (See Malaooa, Penang, and Sinoapoei.) 
The government of the Straits Settlements up to 
1867 was under the control of the Indian government 
They now form a crown colony, and the seat of gov- 
ernment is Singapore, Penang and Malacca being 
each under a resident councillor. The governor Is 
assisted by an executive council of ten official and 
seven unolflcial members, five of whom are nominated 
by the crown and two elected by the chamber of 
commerce of Singapore and Penang. The area of the 
Straits ^ttlements proper is 1472 square miles; the 
population in 1891 was 512,342; in 1901, 572,249. 
The revenue is about £700,000 per annum. The 
exports are about £24,000,000 in value, and the 
imports about £28,000,000. « . . . 

STRALSUND, a seaport town of Prussia, capital 
of the government of Pomerania, on the strait which 
separates the island of Rtigen from the mainland, and 
BO completely surrounded by water as to be approached 
only by bridges, 120 miles north by west of Berlin. 
The houses have an old and interesting appearance, 
and both streets and squares, though irregular and 
devoid of elegance, are ^eau and well pavcid. The 
principal buildings are the Nicolai Church, a brick 
structure, begun in 1811, and surmounted by a lof^ 
tower; four other churches, the gcvernment-house, 
the town-house, a turreted edifice, built in 1816; the 
g^ymnasium, with a library and cabinet of coins; the 
mint, arsenal, poorhouse, workhouse, orphan hospital, 
and infirmary. The manufactures consist of woollens, 
iron castings, machineiy, sugar, cement, cigars, paper, 
pianos, fui^ture, playing cards, and there are num- 
erous breweries, distilleries, oil -works, and build- 
ing dock^ in which a great number of vessels are 
fitted out l^e port, though not large, and some- 
what encumbered shallows, is good, and carries 
on a considerable trade. Stralsund is the seat of a 
superior court of law and of several public offices. 
It was founded In 1209 by Prince Jaromar L, of 
Btigen, and peopled with Saxons. It afterwards 
a free Imperial and Hanse town, and rose to 
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great oommerefal imporUnce. It haa repeatedly 
•offered severely from war. WaUenttein besieged it 
without euooess in the Thirty Yean* war (1628). 
In 1678 Frederick William, the great Elector of 
Brandenburg, took it after a severe bombardment. 
Pop. (1900), 31,083. 

STRAMONIUM {Datura Stramonium), thorn* 
apple, a plant of the natural order Atropaoem. The 
plants included in this order have been separated from 
those of the order Solanacess, with which they were 
formerly associated ; although in habit, character of 
their leaves, calyx, ovary, fruit, and seeds they agree 
essentially; the chief di^inctive character between 
the two orders being the different SMtivation of their 
respective corollas. In addition to Datura the genera 
Nicotiana, Hyowyamut, Atroya, and others, contain- 
ing together about 1100 species, are comprised in the 
order. Many of the plants have powerful narcotic 
properties, and several are very poisonous. The juice 
of several species, including the thorn-apple, dUates 
the pupil of the eye. Stramonium, as the plant is 
usuflJly called, owes its principal activity to the 
presence of a narcotic alkaloid named daturm, which 
much resembles hyotcyamin and airopin, the alka- 
loids respectively of henbane and the deadly-night- 
shade. The plant grows in waste places throughout 
North America, in parts of Europe and of Asisk. It 
has a prismatic calyx, five-toothed, separating above 
the base in fruit ; corolla funnel-shaped, with a large 
and spreading toothed and plaited border; stigma 
two- lipped; pod globular, prickly, four-valved, two- 
celled; seeds rather flat; leaves ovate, sinuate- toothed 
or angled ; stem green ; corolla white. All parts of 
the plant exhale a strong and nauseous odour. 

STRANGE, Sib Robert, descended from an 
ancient family in the county of Fife, was bom in 
Pomona, one of the Orkney Isles, in 1721. After 
he had both studied law and attempted a seafaring 
life, he resolved to devote himself to painting. While 
thus engaged the rebellion of 1745 broke out, and he 
immediately joined the forces of the Pretender. As 
a lieutenant of the life-guards he was present at the 
battle of Culloden. To conceal himself from pursuit 
he wandered for some time in the Highlands, and 
afterwards ventured to Edinburgh, where he subsisted 
for some time by selling drawings which he had 
made of the chiefs of the rebellion. He afterwards 
went to France, gained a prize for design at Rouen, 
and then resided for some time at Paris, where he 
studied engraving under the celebrated Le Bas. 
The knowledge thus acquired he afterwards turned 
to good account when in 1751 he settled in London 
and became the founder of the English school of 
historical engraving. In 1760 he again visited the 
Continent, and engraved pictures of many of the 
greatest of the old masters. His fame was now so 
widely spread that he was admitted member of the 
academies of Borne, Florence, Bologna, Parma, and 
Paris, and on his return to England in 1787 he 
received the honour of knighthood. He died in 1792. 
His distinguishing diaraoteristios are vigour, dear- 
ness, and precision. 

STRANGLES, a disease incident to young horses, 
•and which they rarely escape. It generally appears 
between the third and fifth year, and commonly in 
^ring. It is preceded by cough, with a yellowish 
discharge from the nostril, which is more abundant 
than in a common cold, and a considerable discharge 
•of ropy fluid from the mouth. This is accompanied 
by the formation of a tumour under the jaw, begin- 
ning about the centre of the channd and gradually 
filling tii^ whole space. This causes the disease to 
be somedmM mistaken for glanders, but it is easily 
^istin^ishiMi by the oiroumstonce of there being only 
m tumour. The tomonr gradually twdls in 


the centre, becoming softer until it bursts, when a 
discharge of pus takes place. The cough then sub- 
sides, and the disease rapidly abates, al^ongh a con- 
siderable time often elapses More the animal recovers 
its strength. During the progress of the disease the 
animal suffers considerably from thirst, which it is 
unable to satisfy by drinking freely, the attempt to 
swallow bringing on a oonvuldve cough, from which 
the disease has its name. 

Treatment is chiefly directed towards advancing 
the development of the tumour, on the bursting of 
which oonvalescence depends. TUs is most effectively 
done by blistering or fomentation, by an active em- 
ployment of whidi the course of the disease is much 
shortened and the strength of the animal economized. 
When the swelling becomes soft on the top it should 
be freely lanced. When it is allowed to burst natur- 
ally an ulcer is formed which is very difficult of treat- 
ment. Horses are not liable to strangles a second 
time. 

STRANRAER, a royal burgh and seaport of 
Scotland (till 1885 also a parliamentaiy burgh), in the 
county of Wigtown, at the head of Loch Ryan, 20 
miles west of Wigtown. The principal buildings are 
the castle, dating from the 16th centuiy, the town- 
hall and court-house (opened 1874), the poorhouse, 
reformatory, two parish churches, besides Free, 
United Presbyterian, and other churches, an academy, 
and a number of benevolent societies. Stranraer 
affords the shortest sea passage between Scotland and 
the north of Ireland, and has on this account been 
made a mail packet station, there being daily sail- 
ings to and from Lame. A considerable amount of 
shipping frequents the port. Stranraer is a favourite 
resort in summer for sea-bathing, and has ample 
hotel and lodging-house accommodation. It is beau- 
tifully situated, and about 8 miles distant are the 
fine grounds of Castle Kennedy, a seat of the Earl 
of Stair, which on certain days are open to the public. 
Pop. (1881), 6415; (1891), 6171; (1901), 6009. 

STRASBURG, or Strassbdbo (French, Strut- 
howrg ; anciently, Argentor<Uum), a town of Germany 
and fortress of the first class, in Alsace, the capital 
of the imperial territory of ^sace-Lorraine, on the 
111, about 2 miles west of the Rhine, 250 miles east 
by south of Faria It is of irregular shape, and is 
divided into several parts by branches of the 111, the 
oldest quarter forming an island connected with the 
others by numerous bridges. It was surrounded 
by walls and bastions construoted by Vauban, but 
these have been demolished, and a wider circle of 
fortifications and forte has been construoted by the 
Germans since 1871, while the city has correspond- 
ingly expanded in various directions. The districts 
destroyed by the bombardment of 1870 have been 
rebuilt in modem style. In the older parts the 
streets are often narrow and crooked; elsewhere 
they are generally spacious and regular, and many 
of the public squares are large and handsome. The 
princii^ ecclesiastical edifice is the cathedral (dating 
from the 11th centuiy), one of the noblest Gothic 
stmctures in Europe, with a western spire 466 feet 
high. The west front, which rises to the height of 
280 feet, has a triple portal, richly decorated with 
soulptur^ statues, ana bas-reliefs, while above this 
Is a drchlar window 48 feet in diameter. The 
length of the nave is 857 feet, and the height of the 
oeiUng 79 feet. There are several Protestant churches, 
one of them a fine new building in the Romanesque 
style, another a nrrison church. There is also a 
new R Catholic (muroh, with a lanre cupola. Other 
buildings include the Hotel du Commerce, a fine 
renaissance building of 1582--86; the former epis- 
copal palace, the governor's palace, former^ the 
prefectare^ the town-houssb Ac. Among bulidinga 
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of reoent erection mnet be mentioned the imperiel 
peleoe, erected in 1888-88 In one of the new qnarten 
of the city; the new end ezteneiye nniveruty build- 
ings (ineugnreted 1884); the house of assembly for 
the proTince; the universityand public library; and 
a great railway station, ^e university of Stras- 
burg may be said to date from the sixteenth century, 
but it received an entirely new foundation as the 
Kaiser Wilhelm’s University in 1872. It possesses 
five faculties, has over ISO teachers, and nearly 1000 
students. The library has now 700,000 volumes, 
and connected with the university are also a botanic 
garden and an observatory. There are numerous 
other educational institutions, some for Protestants, 
others for Catholics. The industries are very varied, 
embracing tobacco and cigars, beer and spirits, lea- 
ther, boots and shoes, clothing, furniture, carriages, 
carpets, machinery, musical and surgical instruments, 
artificial flowers, gloves, &o. The most famous in- 
dustry is the making of pdtis-de-foit-gratf or goose 
liver pies, which are said to be exported to the 
value of £80,000 annually. The trade is very im- 
portant, and includes, in addition to the above arti- 
cles of manufacture, wine, com, tobacco, hops, &;c. 
Strasburg is supposed to have been founded by the 
Romans, who erected it as a barrier against the 
incursions of the Gormans. The latter, however, ulti- 
mately made themselves masters of it, and retained 
possession till the reign of Clovis, who again drove 
them back beyond the Rhine. In the sixth century 
it changed its ancient name of Argentoratum for that 
of Strasburg, and in the beginning of the tenth 
century became subject to the emperors of Grennany. 
It afterwards acquired great privileges, became a 
free town, and was governed as a republic. In 1681 
it was united to France, and in 1871, after being 
besieged and captured in 1870, it was ceded with 
Alsace and Lorraine to Germany. Pop. (1885), 
111,980; (1900), 160,268. 

STRATEGY (from the Greek ttratigia, military 
command, militi^ skill), the art and science of 
leading armies, the art of conducting military opera- 
tions in the field. As a branch of military science 
it is contradistinguished from tactics, which treats 
of the mode of handling troops in battle. 

STRATFORD, a township of England, in Essex, 
now included in the borough of West Ham, on the 
east bank of the river 2i miles E.K.E. of St. 
Paul’s. The Lea is here crossed by a bridge com- 
municating with Bow. It has a veiy fine town- 
hall (enlarged 1886), with a lofty tower; three Estab- 
lished churches, one of them containing a martyrs' 
memorial; a Roman Catholic church and dissenting 
chapels; works for the manufacture of candles, var- 
xiiahea, colours, extensive engineering works in con- 
nection with the Great Eastern Railway, chemical 
works, jute-mills, breweries, distilleries, leather 
works, Ac. Pop. of registration sub-district in 
1891, 88,612; in 1901, 44,825. 

STRATFORD-UPON-AVON, a municipal bor- 
ough and market-town in Warwickshire, celebrated 
as being the place where Shakspere was bom and 
died. It lies 3 miles south-west of Warwick, 94 
miles north-west of London, and is beautifully situ- 
ated on the banks of the Avon, which is here crossed 
by two bridges, one of them an ancient and handsome 
stone structure of fourteen pointed arches. It con- 
sists of an old and a new town, the former composed 
for the most part of indifferent houses, and the latter 
composed generally of spacious and well-formed 
streets, though, from the improvements which have 
been made, the distinction between ^e towns is not 
easily obs^ed, and manv substantial and commo- 
dious houses are found in V>th. The chief objects cl 
interest are the house in which Shakspere was bom 


(now the fitting repository of numerous Shakspei^ 
reHos), and the pamh churah In which he was buried. 
The house in which he died was pulled down in 1769 
by a olei^man who bought the place a few years 
b^ore. The parish church of the Holy Trinity is 
an ancient, large, and handsome edifice, in the form 
of a cross, with a square embattled tower terminating 
in a lofty octagonal spire. The south aisle dates 
from the time of Edward IIL, the interior was re- 
stored in 1840, and the tower rebuilt with the old 
material in 1867. Shakspere's remains were interred 
in the chancel, which has been recent^ restored, and 
here are his monument and bust. On the former 
are engraved the two lines in Latin : — 

* Judlclo Pyllum, genio Sooratem, arte Maronem 

Terra tegit, populus mcsret, Olympus babet.* 

On the grave-stone beneath are the following lines, 
attributed to Shakspere : — 

*Oood friend, for Jesus’ sake, forbear 
To dig the dust inolosed here ; 

Blest he the man that spares these stones, 

And curst be he that moves my bones.* 

There are several other churches and places of wor- 
ship, a free grammar and other schools, a plain and 
substantial town-hall, a guild-hall, the Shakspere 
memorial theatre, Shakspere fountain, library, and 
picture-gallery. Stratford-on-Avon was a place of 
considerable consequence previous to the Conquest, 
and was famous for a monastery, founded in the 
reign of Ethelred. It suffered severely by fire and 
a flood in the reign of Elizabeth, and also by the 
civil war between Charles I. and the parliamentary 
forces. Pop. in 1891, 8318; in 1901, 8310. 

STRATH, in Scotland, is generally understood to 
mean a broad dale or glen, which receives its pecu- 
liar appellation from a river passing through it, as 
Strathbogie, Strathspey, &c.; or some particular 
characteristic, as Strathmore, the Great Valley, Ac., 
which traverses Scotland on the south side of the 
Grampian Mountains. 

STRATHAVEN, a market town and burgh of 
barony in Scotland in the county of Lanark, 14 miles 
B.S.E. Glasgow, on a small stream which divides it 
into two nearly equal parts, and falls into the Avon. 
In the older quarters of the town the streets are 
narrow and irregular, and the houses dingy; but in 
the more modem parts the streets are wide and with 
well-built houses. The chief employment is the 
weaving of silk goods, kc.; brewing is also carried 
on and there is a good general trade. Pop. (1881), 
8812; (1891), 3478; (1901), 4076. 

STRATHCLYDE, a kingdom formed by the 
Northern Romanized Britons, when the conquests of 
the Anglo-Saxons had out them off from the Britons 
of the South, who were afterwards confined to the 
principality of Wales. It extended from the Clyde to 
the Solway, and had its capital in Dumbarton. At a 
later period the district included in this kingdom was 
known as Cumbria. There is no authentic history of 
this British kingdom. It does not even appear to be 
certain whether the Romanized Britons who formed 
it were heathen or Christian. The only light thrown 
on it is from the labours of St. Kenti^m or St. 
Mungo, who flourished about the end of the fifth 
century, but of whose history the accounts are ahnost 
wholly legendary. Towards the close of the sepa- 
rate existence of the Kingdom of Strathclyde its 
monarchs appear to have entered into alliance and 
formed marriages with the Soots of the Kingdom of 
Dalriada. In 1018 the King of Strathclyde appears 
at the battle of Car, near Wark, in Northumberland, 
as an ally or tributary of the Scots. Soon after, in 
the reign o§ Malcolm IL, Strathclyde was absorbed 
Into the Kingdom of Sootlsiod. 
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8TBATHM0BE li the genenJ name given to 
the extensive valley or low country which stretohee 
north-east from Ai^ore in D^bartonshlre to 
Stonehaven in Kincturdineshire, along the southern 
side of the GrTampians, the mountain rampart of the 
l^hlands, and on the south ^ the lower 

ranges of Lennox, Ochil, and Sidlaw. The name is 
popularly limited to the part of this extensive plain 
flanked by the Sidlaw Mills, and mostly contained 
in Forfarshire. The whole of the laiger district is, 
as a rule, remarkable for beauty and fertility, is well 
peopled, and contains numerous towns. 

STRATUa See Cloud. 

STBAUBING, a town in Lower Bavaria, on the 
Danube, 22 miles south-east of Batisbon. It has 
numerous churches, a castle, once occupied by the 
dukes of Bavaria and connected with the history of 
Agnes Bemauer (which see), a fine market place, a 
town-house, gymnasium, normal and other schools, 
h ospita ls, and breweries. Pop. (1895), 15,595. 

STBAUSS, David Fbdedrioh, the celebrated 
theological critic and author of the Life of Jesus, 
was bom at Ludwigsburg, in WUrtemberg, 27th Jan. 
1808, and educated first at the school of his native 
town, then at the Theological Seminary of Blaubeurin, 
and at the Theological College of Tubingen. After 
acting as a parish vicar in 1830, and in 1831 as tem- 
porary professor in the seminary of Maulbronn, he 
residM in Berlin for about six months in order to 
study the Hegelian philosophy and to hear Schleier- 
macher. He was next employed as tutor in the 
Theolo^cal College of Tubingen, and held at the 
same time a philosophical lecture^ip at the univer- 
sity. In 1885 he became suddenly famous by the 
publication of his Leben Jesu, in which, developing 
the suggestions of Schelling as to a mythical origin 
of Cl^tianity, he endeavoured to prove that the 
entire gospel history was a mythical formation of the 
first two centuries of the Christian church, foimded 
on the Messianic ideas of the Old Testament. In 
consequence of this publication, which drew upon 
him a host of adversaries, he lost his tutorship. He 
thereupon took a post as teacher in the Lyceum of 
Ludwi^buig, whi^ he resigned in 1886, and retired 
into private life in Stuttgart. In 1887 he published, 
in three volumes, under the title of Streitschriften, 
hu replies to hu opponents, while in Zwei friedliche 
Blatter (Two Concnliatoiy Tracts, 1888) he endea- 
voured to represent his views in their mildest aspect. 
In 1889 he was called by the educational coun^ of 
Zurich to the chair of dogmatic theology and church 
history in the university of that town; but this step 
raised a storm which was not allayed by the pension- 
ing of the newly-appointed professor, but resulted 
(6th September) in ^e overthrow of the government 
Thrown back again on literary activity he published 
his second great work, Die christliche Glaubenslehre 
in Hirer geschichtlichen Entwickelung und in ihrem 
Kampfe mit der modemen Wissensc^ift (The Chris- 
tian Doctrines in their Historical Development and 
in their Stru^les with Modem Science, 1840-41). 
In this work he discussed from a new point of view 
the exegesis^ history, and critidsm of Christian 
dogma. The treatiro tlber Schleiermacher in his 
CharacteristikenundKritiken (1889) is to be regarded 
as an mtroduction to this worlL After a long silence 
he next published in 1847 Der Komanriker auf dem 
Throne der Casaren, oder Julian der AbtrUnnige, 
which excited much sensation by its pointed allusions 
to the reforming career then just inaugurated by 
Pio IX. In 1848 he became a candidate for the 
representation of his native town in the German 
parliament, b|it the influence of the derical party with 
the peasantry proved too strong for his supporten. 
Durhig the year he published Sebhs theoL-^tls^ 


Vblksreden ^Ix llieolQgloo-politioal Discourses for 
the People) delivered on this occasion. As a compen- 
sation for his defeat his townsmen elected him meir 
representative in the WUrtemberg Landtag, but anun- 
expected leaning to conservative principles which he 
exhibited drew upon him an indignant remonstranoe 
from his oonstituents, in oonsequenoe of which he 
resigned bis seat in December. He now gave him- 
self entirely to literary and historical labours, and 
published in rapid succession Sohubart*s Leb^ in 
seinen Mefen (two vols. 1849); Christian Miirklin, 
ein Lebens- und Characterbild der Gegenwart (1851); 
Leben und Sohriften des Dichters und Philologen 
Nicodemus IVischlin (1855) ; Ulrich von Hutten (three 
vols. 1858-60); Herm. Sam. Beimarus und Seine 
Schutzsohrift fUr die vemUnftigen Verehrer Gottes 
(1862); Kleine Schriften biographischen literar- und 
Kunstgesdiichtlichen Inhalts (1862). All these works 
are distinguished by solid investigation and a dear 
and beautiful style. After the appearance (1868) of 
Kenan’s Vie de J4sub he published a revised edition 
of his first work under the title of Das Leben Jesu 
fUr das deutsohe Volk bearbeitet (1864), which, like 
others of his works, has been translated into several 
foreign languages. Into the ensuing controversy he en- 
tered with Der Christus des Glaubens und der Jesus 
der Geschichte (The Christ of Faith and the Jesus 
of History, 1865) against Schleiermacher, and Die 
Halben und Die Ganzen (The Half and the Whole) 
against Schenkel and Hengstenberg. In the same 
year he published an able discourse on Lessing’s 
Nathan der Weise. During a several years’ residence 
at Darmstadt Strauss made the acquaintance of Alice 
of Hesse, daughter of Queen Victoria, and he pub- 
lished in 1870, with a dedication to her. Six Dis- 
courses on Voltaire, prepared at her request. On 
the occasion of the tVanco-Gorman war he wrote 
two letters addressed to Ernest Renan in the Allge- 
meine Zeitung, and published by him along with 
Renan’s replies imder the title of Krieg und IViede 
(War and Peace, 1870). In 1871 appeared a revised 
edition of Ulrich von Hutten. A selection of hii 
works, translated by Charles Ritter, with an intro- 
duction by E. Renan, appeared in Paris in 1872 
under the title of Essais d’Histoire religieuse et 
Melanges littdraires. In his last great work, pro- 
duced on the occasion of the strife between the 
Catholic Church and the German state which fol- 
lowed the war, Der alte und der neue Glaube. 
Ein Bekenntniss (The Old and the New Faith — a 
Confession, 1872), be endeavours to represent strongly 
the irreconcilable opposition between free thought 
and priestly authority, recognizes the latest resets 
of scientific research as for him the only valid object 
of belief explains the world and thought mech^- 
cally upon a materialistic basis, and aigues against 
the personality of God on the ground that modem 
cosmology has left him no heaven to dwell in. Even 
in this iMt stage of scepticism Strauss was unable to 
rid himself of the instinctive feeling of the necessity 
of a religion, and endeavoured to satisfy this human 
sentiment by claiming reverence and submission for 
the laws which govern the universe. In the Vorwort 
als Nachwort (Preface as Conclusion) he shows him- 
self keenly susceptible to the decline of popularity 
which had result^ from the extreme position taken 
up in this work. Strauss died 8th February, 1874. 
An important result of the theological criticism of 
Strauss was the breaking up of the Hegelian school 
into three parties, called respectively the right, centra 
and left — ^the ground of the division being the denial 
of the last party, vdiioh followed Strauss, of the con- 
sistency of Herolianism with a belief in the person- 
ality of God and the historical oharaoter of the Chiia- 
tian religion. 
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STRAW, Miiruf ACTUBi or. In the manuf eoture 
of itraw ha^ the culma of aevera] kinda of graasea 
are uaed. The Leghorn atraw ia the culm of a aort 
of wheat aown on poor aoila, and out green. Rye 
atnw ia much uaed m thia manufacture. After bei^ 
dried and atacked for a month in a mow, the atraw 
ia out at the jointa ; and the outer covering being 
removed it ia aorted of equal aizea, and made up into 
bundlea of 8 or 10 inchea in length and 1 foot in cir- 
cumference. They are then to be dip^ in water 
and ahaken a little, ao aa not to retain too much 
moiature; the bundlea are afterwarda to be placed on 
their edges, for the purpose of bleaching, in a box 
which is sufficiently close to prevent the escape of 
smoke. In the middle of the ex>x is an earthen dish 
containinff brimstone broken in small pieces; this 
is set on nre, and the box covered over and kept in 
the open air several hours, the effect of the sulphur- 
eous fumes being to bleach the straw. It is the 
business of one person to split and select the straws 
for fifty others, who are braiders or plaiters. The 
splitting is done by a small machine, made princi- 
pally of wood. The straws, when split, are termed 
tplirUa, of which each worker has a certain quantity; 
on one end is wrapped a linen cloth, and they are held 
under the arm, and drawn out as wanted. Plaiters 
should be taught to use their second fingers and 
thumbs instead of the fore-fingers, which are often 
required to assist in turning the splints, and thus 
much facilitate the plaiting; and they should be 
cautioned against wetting the splints too much. The 
finest hats are made in the neighbourhood of Leghorn, 
whence they are exported in great numbers. The 
Dunstable manufactures in Bedfordshire, England, 
are of a fine quality. In the English plait the straws 
are flattened in a hand-mill previous to working, but 
in the Leghorn the pressure is applied after the 
plaiting is made. 

STJ^WBEKRT (Fragaria), a plant which be- 
longs to the natural order Kosacess, together with 
raspberry and the brambleberry. Frayaria vesca and 
other species yield the various kinds of strawberry. 
This is one of the most wholesome and delicious 
of our fruits. The pulp is light, melting, and, not- 
withstanding, but little watery. It exhales a delight- 
ful perfume, and the flavour is exquisite. The root 
gives out several long, slender, creeping shoots, which 
take root at interval^ and form so numy new stocks; 
the leaves are composed of three leaflets supported 
on a long foot-stalk, which is provided with stipules 
at the b^. Erom the noddst of the leaves arise two 
or three simple, slender, silky stems, from 4 to 6 
inches high, and terminated by a few white flowers 
disposed in a sort of ooiymb. After flowering the 
receptacle increases, acquires a pulpy and suc^ent 
consistence, and finally a red colour when the straw- 
berries have attained maturity. The pulp of the 
strawberry is not strictly speaking the fruity which 
consists of the yellow se^ scatter^ over its surface, 
^e strawberry Ib easily cultivated, and numerous 
varieties have been produced. It forces well, and with 
a litrie trouble in choosing a succession of sorts may 
be had almost every month in the year. An open 
situation and rich, loamy soil, rather strong, is re- 
quired for most varieties; and from their large mass 
of foliage and flowers they must, till the fruit is set, 
have copious supplies of water. The row culture is 
most convenient, and frequent renewal insures vigor- 
ous plants and large fruit. A palatable jam, wine, 
and vineg^ are prepared from strawberries; and they 
are sometimes preserved entire in syrup or in wine. 

STREAKS, the uniform ranges of planks on the 
bottom or sides of a ship, or the continuations of 
pUTilra joined by the ends to each other, and reach- 
nicr feom the stem, which limita the vessel forward. 


to the stem-post and fashion-pieces, which terminate 
her abaft. 

STOATS, Paybusitt or. See Payimiht. 

STBELITZ (Russian, ubiM or strsiss 
the life-guards of the Russian csars until the reign 
of Peter the Great. They were instituted in the 
latter half of the sixteenth century by Ivan Vasilie- 
rich, and formed also the standi ng infantry of the 
empire, amounting sometimes to 40,000 men. Their 
numerous privileges and their frequent insurrections 
rendered them as formidable as theRoman pnetorians 
or the Turkish janizaries. Peter the Great dissolved 
the corps in 1697 in consequence of an insurrection, 
put several thousands to death, and banished the rest 
to Astrakhan. Haring been guilty of some disturb- 
ances here they were entirely &pei^ and destroyed 
in 1705. 

STRENGTH OF MATERIALS. The strength 
of any material is the resistance which it opposes to 
alteration of form or to fracture by the application 
of force, in whatever way the force is applied to it 
The practical value of a material for purposes of 
construction is clearly dependent upon its strength 
to resist the particul^ force or pressure to which it 
may be exposed. There are many forms in which 
materials may be strained, and a material which 
may be well qualified for resisting strains of one 
kind may be deficient in resisting power to oppose 
other kinds of strains. For instance, stone is amir- 
ably constituted for supporting enormous loads, as 
in the abutments and arches of a bridge, where it is 
subject only to direct compression or thrust; but it 
would be very inferior as a material for resisting a 
direct pulL Again, cast-iron is much superior to 
wrought-iron in resisting a thrust or compressive 
stress; whilst, on the contrary, wrought-iron is much 
superior to cast-iron for resisting a pull or tensile 
stress. For such reasons it is of prime importance 
that the strength of materials employed in works of 
construction and in machinery should be accurately 
ascertained with regard to their ability to resbt 
strains of various k^ds and variously applied; not 
only to resist ultimate fracture, but also to resist 
alteration of form even where the material may be 
abundantly strong enough to resist fracture. 

Here it may be mentioned that the word * strain’ 
has until recent years been universally employed to 
express not only the yielding or alteration of form 
of a body under the action of force, but also the 
force itself. As a verb it is thus defined in the 
dictionaries; 'To stretch, to draw with force.’ The 
exigencies of scientific precision, however, have caused 
the substitution of the word 'stress’ for the good old 
engineer’s word 'strain,’ to distinguish clearly the 
action of force from the alteration of form produced 
by the action of force. There are five distinct 
strains to which a beam, a bar of metal, a block of 
stone, or any other hard body may be exposed; — 
1st A body may be tom asunder by a stretching 
force applied in the direction of its fibres, as in the 
case of ropes, stretchers, king-posts, tie-beams, Ac. 
2d. It may be broken across oy a transverse strain, 
or by a force acting either perpendicularly or 
obliquely to its length, as in the case of lev^ 
pump-handles, joists, Ac. 8d. It may be crushed by 
a pressure exeiW in the direction of its leng^ aa 
in the case of pillars, posts, and truss-beams, llie 
foundations of a house are subjected to compression 
in supporting the weight of the houses ana if the 
weight became excessive they would be crushed. 
4th. A bar may be twisted or wrenched by a tor- 
sional force act^ in a perpendicular direction at 
the extremity of a lever or otherwise, as in tbs cine 
of the axle A a wheel or the crank-shaftof a steam- 
enirine. 5th. A bndv mav ha ftbAm oAmaa Kw & 
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■hearing foroe applied laterallj, as in the famiH a r 
oaae of a shearing-maohine for cutting through iron 
plates and bars. 

The first and most important of these fonns of 
strength or resistance is the tensile strength, or the 
resurface to stretching by a pulling foroe. As the 
force of resistance increases with the breadth and 
thickness of the body, it is usual to give expression 
to the force of resistance as equal to so many pounds, 
hundredweights, or tons per square inch or per 
square foot of the sectional area of the body. In 
t^ way the relative strengths of bodies of various 
dimensions may be reduc^ to a standard for the 
direct comparison of the strength of one with that 
of another. For example, a bar of iron half an inch 
square may support a airect weight of 6 tons before 
it breaks asunder, and a bar of oak 3 inches square 
may carry endwise a direct weight of 18 tons before 
it is tom asunder. At first sight it might be inferred 
that the oak was as strong as the iron, but the true 
proportion of strength is shown by reducing the 
resistance to a common unit of sectional area^ 1 square 
inch. The bar of iron half -inch square has a sec- 
tional area of one-fourth of a square inch, whilst the 
bar of wood 8 inches square has a sectional area of 
9 square inches. The resistance of the iron is there- 
fore to be taken four times, making 20 tons for 
1 square inch of section; and that of the wood is to be 
divided by 9, making 2 tons per square inch of section 
as the measure of the tensile strength of the wood. 

Tensile strength is by far the simplest of the five 
strains above recorded, with respect to its mechanical 
action, but it is the most difficult to submit to experi- 
ment, in consequence of the enormous forces that are 
required to cause rupture even on pieces of small 
dimensions, and the great difficulty there is in apply- 
ing those forces in the direct line of the fibres of the 
body. If this is not done the first rupture may be 
occasioned by a partial action of the weight on a 
portion of the fibres only, or by a force of torsion, by 
which they may be wrenched asunder. The conse- 
quence in this case is that the force of direct cohesion 
will be estimated at less than its real value, and 
from this circumstance, probably, it arises in a great 
degree, that so little agreement is found in the results 
of the earlier experiments that have been made for 
determining the cohesive force of materials. The 
strengths of different woods of the same kind, and of 
different parts of the same piece of timber, may differ 
very muc^ as is shown by the experiments of Muss- 
chenbroeck, Bobison, Buffon, Barlow, and others. 
Musschenbroeck’s experiments were made with great 
care, and he has given a very minute account of 
them, particularly ^ose on the strength of ash and 
walnut. He states the weights required to tear 
asunder slips taken from the four sides of a tree, and 
on each side, in a regular succession from the centre 
to the circumference. His pieces were all formed 
into slips fitted to his apparatus, and cut down to the 
fonn of prisms a fifth of an inch square. He ascer- 
tained the weights required to tear asunder these 
prisms, and when these are multiplied by 25, so as to 
givethe equivalent resistance for a prism 1 inch square, 
the following are found to be the tensile strengths 
of the several woods submitted to the test : — 


Bhtnffth of Direct Oohetion of VarUmt Woods (MuesehetUfroeck). 


liOOQft-trM, 

Jogeb, 

Beeoh,Oak, 

Oxangs, 

Aldar, i 

llM. 

.. 20,100 
.. 18,500 
.. 17,800 
.. 15,500 
.. 18,000 

MnlUrir, 

Willow,. 

.. 18,200 
.. 12,500 
.. 12.500 

Adi, 

.. 12,0% 

Slum. 

.. 11.800 


Elder, 

Pomegranate, 

Lemon, 

Ibt. 

.. 10,000 
.. 9,750 
.. 9,250 

Tamarhid, 

Pitoh-pme, .. ...... 

.. 8,750 
.. 8,830 
.. 8,180 
... 7,650 



.. 6,000 
.. 5,500 

ceSa*:: 

.. 4.880 


In these expmdments it was found that the wood 
immediately surrounding the pith or heart was the 
weakest 

The results of recent experiments on the tensile 
strength of wood of huger dimensions, in which the 
inequalities of structure of wood are better averaged 
than they can be in specimens so minute as those of 
Musschenbroeck, show that the tensile strength of 
wood is much less than as shown in the prodding 
table. The following examples of the results of 
the tests made by Mr. Laslett on specimens 2 inches 
square, show more nearly what is to be expected 
from timber as it is ordinarily employed. The 
weights are those required to tear asunder prisms 
1 inch square: — 


Strength of Direct Coheeion of Timber (LaaUtfy, 
Ibc. 


English oak, 6,000 

French oak, 8,000 

American white oak, 7,000 

Moiilmein teak, 8,800 

Iron-wood, 9,600 

Greenheart, 8,800 

Mahogany,.. 8,400 

Blae-gum, 6,000 

English ash, 8,800 


lbs. 

Beech, 4,800 

Elm, 5,500 

Fir 4,000 

Larch, 4,000 

Cedar, 2,900 

Bed-pine, 2,700 

Yellow-pine, 2,600 

Pitch-pine, 4,700 

Kauri-pine, 4,000 


From this table it is apparent that English oak, 
the king of trees, is in reality not the strongest wood, 
although a prism of this wood 1 inch square is cap- 
able of supporting a load of about 8 tons. Fir, the 
other wood most frequently employed in constructdon, 
is seen to have two-thirds of the tensile strength 
of oak, and to be capable of supporting about 2 tons 
by a prism 1 inch square. 

But these values, it should be dearly understood, 
are average values; for the strength of wood varies 
extremely, according to the condition of seasoning 
and the specific gravity. The heavier the wood is, 
in general, the stronger it is. 

Great as is the strength of timber for supporting 
loads tensilely, it is much less than that of cast-iron, 
and very much less than that of wrought-iron and 
steel. Cast-iron of average quality will bear a load 
of from 6i to 7 tons on a prism of 1 square inch; 
wrought-iron bars carry as much as 24 tons per 
square inch before being fractured, whilst steel bars 
support from 80 to 50 tons per square inch. Hence 
it is that these metals have for the most part taken 
the place of timber in the construction of bridges, 
steamers, and machinery; in which their immense 
strength, rigidity, and comj>actness confer upon them 
an unchallenged superiority. 

Remtanct of Materials to Crushing , — Great as 
the resistance of materials is to tensile strains, their 
capacity of resistance to a crushing force generally 
exceeds their tensile resistance. Wood, however, 
forms an exception to this rule^ for it has been 
found that cubical blocks of various woods fall to 
pieces under loads about the same as those which 
would be required to tear asimder pieces of the same 
breadth and thickness. But cast-iron resists com- 
pressive stress with a foroe from four to six times as 
great as its resistance to tensile force, exceeding that 
of wrought-irozL Hence cast-iron is well a&pted 
for supporting superincumbent loads, and it has been 
much employed in the construction of bridges and 
foundations, as well as in the heavy and massive 
framework of steam-engines and machinery. 

The enormous weiglit which even timber is capable 
of bearing was practically shown in many operations 
hi the construction of &e Britannia Brid^. The 
gigantic iron tubes composing the brid^ rested on 
some occasions on beech wedges under eara extremity, 
with a pressureof 30 tons per superficial foot Th^ 
were nequently supported on a pile of soft ded 
planking under each end, 6 feet high, with a pr es sm e 
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ef 20 tom on aadk iqiian foot of mirlaoe. & one 
imtano^ when the hjmalio prem employed in rmis- 
ing one of the tnbei failed, the extremity of the tube 
fell on to a bed of soft deal planks pilM loosely on 
each other about 4 feet high, 5 feet wide, and 12 feet 
long. The tube fell through a height of only 
14 inches upon the planks, yet they sax^ and were 
compressed under the great weight through a space 
of about 7 inches. At the same time, half the 
weight ojf the tube, or about 1000 tons, was supported 
by a cubical deal block measuring 14 inches l^h and 
14 inches square. 

Mr. Edwin Clark tested the resistance of blocks 
of sandstone to crushing, by imposing weights upon 
them. He found that they bore about 1 ton per 
sui^rficial inch, or 144 tons per superficial foot, 
which was equivalent to a superincumbent column 
of the same material, 2351 feet in height That is, 
if a column of the stone, 2351 feet h^h, had been 
reared upright and supported on one end, it would 
have just sufficed to crush, by its own weight, the 
lower portions at the base. Similarly, bloclu of 
Anglesey limestone required a load of 471 tons per 
square foot to crush them, equivalent to a column of 
the same material 6433 feet high. Brickwork was 
found to resist crushing with a force of only 33J 
tons on the square foot, equivalent to a column of 
brickwork 684 feet in height, showing that brickwork 
had only a fourth of the resistance of sandstone, and 
only a fourteenth part of that of limestone. 

Elasticity of Materials . — All materials yield or 
spring to a greater or less extent, though in very 
different degrees, when force is applied to them, and 
therefore they are said to be more or less elastic. 
Glass, it is well known, is exceedingly brittle, that 
is, its elasticity though perfect, is coined to a very 
limited range; and if glass be strained beyond this 
elastic range, fraction ensues. A watch-spring is an 
example of an excessively extended range of elastic 
action under the application of force: it may be 
wound six, eight, or ten times over itself on a fixed 
axis. India-rubber, similarly, may be extended to 
many times its normal length under tensile force. 
The steel springs of carriages and vans are familiar 
cases of great range of elasticity or ‘action.’ If de- 
prived of this capacity for yielding under pressure and 
returning to their normal form when relieved of the 
pressure, solid bodies would become absolutely brittle 
and would fall to powder on the slightest percussive 
action of force applied to them. 

The following are the increased lengths of a bar 
50 feet long, of several materials ordinarily employed 
in construction, when subjected to a tensile stress of 
1 ton on each square inch of sectional area: — 


Teak 50 fbet normal length, stretdied to 60 feet 11 inohes. 

Oak, „ ,, „ 50 „ 14 

>f ft »» 50 , 

Caat-iron, „ „ „ 50 , 

Bar iron, „ „ „ 50 , 

Steel, .... ,, „ ,, 50 ( 


Whilst teak, at one end of the scale, stretches 1} 
Inches in 50 feet, for 1 ton of tensile force on each 
square inch; steel, at the other end, extends the 
almost imperceptible quantity of only ^-^th of an 
inch under the same stress. Hence it is that wood, 
with its greater elastic range of action, is better fitted 
for resisting direct impact, than mettds, and is em- 
ployed in the oonstxTK^ion of fenders in tide-ways, 
for the buffer-beams of locomotives, for the founda- 
tions of steam-hammers, and in other situations 
where the material is exposed to ooncuasive shocks. 

The tensile strength of iron-wire is well-known. 


It is prop 
original ba 


' than that of the 
from which the wire is drawn, and the 


admticiial strong^ gained Is attributable to the har- 


dening of the snrfaoe of the wire by the aotlon of 
wire-mrawing. The tensile strength m fine iron-wire 
h equivalent to about 85 tons per square inoh. That 
of steel-wire is proportionally greater. Indeed, 
steel-wire has been manufactured which would oany 
the enormous weight pf 800,000 lbs., or 185 tons per 
square inch. 

Transverw StrengUi of Beam , — When a beam of 
any material is laid upon two props, and loaded with 
a weight applied at the middle^ it sinks or deflects 
under the load by an amount which is o^ed the 
deflection; and the quantity of the deflection increases 
in proportion to the loa^ until, when the elastio 
property is overcome, the beam sinks more rapidly 
as the load is increased, until fracture ensues. Thu 
property of the equality of the increments of deflec- 
tion under equal increments of load, is maintained 
BO long as the beam is not strained beyond the doitio 
limiL Beyond the elastic limit, the strain injures 
the beam; and the property just described is of great 
utility in supplying a measure by which the proper 
working strength of a beam may be determine 

It is found that the stiffness, or the resistance to 
deflection, of beams increases in a rapid proportion 
as the depth is increased ; namely, as the cube of the 
depth. Take, for example, two solid rectangular 
beams, as wooden joists, of which one is double the 
depth of the other, the stiffness of the deeper beam 
is eight times as much as that of the shallower 
beam. Hence the advantage of depth for the sake 
of stiffness, and to reduce the deflection. At the 
same time, the absolute strength, or resistance to 
fracture, is also increased in proportion to the depth, 
in the ratio of the square of the depth; so that one 
beam twice as deep as another, has four times the 
strength. 

Although timber beams are formed of a rectan- 
gular section, it is different with iron beams, whether 
of cast-iron or wrought-iron. These are formed for 
the most part of a double T section, like the letter H 
laid on its side; and consist of an upper and a 
lower table, head, boom, or flange, as they are vari- 
ously called, connected by a vertical web. By this 
arrangement much greater strength is derived for a 
given weight of material, than in beams of simple 
rectangular form. Large girders constructed for 
bridges are usually constructed with lattice work 
instead of webs for connecting the upper and lower 
flanges. Examples in both kinds are given at the 
artide Bridge, where various particulars regarding 
the construction of bridges will be found. When 
the span of a girder is of great length, the deflection 
may be very considerable. Thus, the Oonway iron 
tubular bridge, having 412 feet of span, has a deflec- 
tion of 10 inches at the centre; and the large tubes 
of the Britannia Brid^, of 470 feet span, have a 
deflection of 1 foot at the centre. 

Wrought-iron flange- joists are now rolled in long 
lengths of one piece, from 12 to 20 feet in length; they 
are extensively used in the construction of buildings. 

When a beam is loaded at the middle of the span 
the stress on the material is greatest at the centre^ 
and diminishes as the ends are approached. It Is, 
therefore, obvious, that the strei^h of the beam 
would not be dixninished, if, instead of having a 
uniform section from end to end, it were gradually 
reduced from the centre towards the end^ propor- 
tionally to the reduction of stress. A beam so 
formed is said to be of uniform strength, and the 
normal figures of a few such beams are shown at 
figs. 1, 2, &c., in which the load is represented, 
for the si^ of simplicity, by a ball The flmt three 
figures^ 1, 2, 8, represent semi-beams, or canti* 
levers, fixra at one exiid to, and projecting from a wbQ, 
with a load banging from the extremity, ^le fint 
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of these is a solid rectangular beam, of which the 
hKoadth is uniform from end to end, but the depth 
is a mayimum at the wall, and Is diminished as it 


approaches the extremity. The form of the side Is 
that of a semi-parabola. The second figure is formed 
on a different principle; for, whilst the depth of tl^ 



Cantileven fixed at one end and loaded at the other. 


beam is uniform from the wall to the end, the breadth, 
which is a maximum at the wall, diminishes towards 
the end ; the form of the beam in this case is that of 


a triangle in plan. The third figure is triangular 
in side elevation, but the peculiarity of it is that the 
beam is formed of a X section, or mmged above and 



below. The other three figures, 4, 5, 6, represent 
the normal forms of beams supported at both ends, 
with a load at the middle. These figures, it may be 


remarked, are simply doubles of the elementary 
figures, 1, 2, and 8, joined together at their bases. 
Again, the forms of beams of uniform strength, 


Pig. 7. Pig. 8. Pig. 9. 



Cantilever! uniformly loaded. 


when the weight is uniformly distributed over the 
length of the beam, follow different outlines from 
those in which the load is concentrated at the 
middle. These are shown for semi-beams, with the 
load uniformly distributed, in figs. 7, 8, 9. The load 
is represented by a row of balls resting on the 


beam from the wall to the extremity. In fig. 7 it 
is seen that the form of the side becomes triangular, 
when the breadth is maintained uniform, and in fig. 
8 the form consists of two parabolic curves in plan, 
when the depth is uniform; whilst in fig. 9, a 
flanged semi-beam, with a uniform breadth, the 


Fig. 10. 




Fig. ii. 


Pig. 18. 

Q Q a ^ Q Q Q O 



Beam! nnilbnnlj loaded. 


lower side is hollow, according to the form of a para- 
bola. When the beam is supported at both ends, 
figs. 10, 11, 12, with a distributed load, the form of 
the beam fiff. 10, having a uniform breadth, is that 
of a semi-empsio in ride elevation; that of the beam 
fig. 11, of uniform depth, consists of two parabolae 


joined base to base at the middle; and that of the 
beam, fig. 12, consists of a single parabola^ having 
its apex at the middle of the be^. 

T^Hiilst these figures correctly indicate the nonnal 
forms of uniform strength, beams are not constructed 
exactly according to such forms, but they are ma d e 
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M nearly to m ii permitted the nature of the 
materia], and the requirements for support and con- 
nections at the ends of the bmuns. It u easy to see 
the importance of a knowledge of the forms of uni- 
form strength, since economy of material may 
therein be effected, at the same time that the 
strength of the beam remains the same. 

Tortumal Strength of Materkdt , — The main shafts 
of steam-engines and water-wheels are cases of iron 
and steel subjected to torsional or twisting stress. In 
a marine engine, the former applied through the 
crank at one end is transmitted to the paddle-wheel, 
or the screw, at the other end. Torsional stress exerts 
a very severe action on metals, and it tries their 
solidity and tenacity more than any other form of 
stress. But the torsional strength of shafts increases 
very rapidly as the diameter is enlarged — as the 
cul^ or th&d power of the diameter; so that one 
shaft having double the diameter of another, has 
eight times the resisting power of the smaller shaft. 

Hollow Forme of Mcutei'ial . — The distribution of 
material in hollow forms conduces to the greatest 
strength and stiffness in combination with the mini- 
mum oonsun apti on of material. On this principle 
Sir Joseph vHiitworth introduced the method of 
the hollow, cored, or box casting for the frames of 
machine-tools. The capacity of the box-casting for 
resisting strains of every variety, is amazing. &nes 
of anin^ls are formed with the nicest regard to the 
obtainment of the maximum of strength with the 
minimum of material. They are invariably either 
structurally hollow or flanged. The goose-quill is 
a familiar instance of the hollow construction ; and 
there are many instances in the vegetable king- 
dom of the extreme rigidity and strength of cir- 
cular tubes. The stems of the grass tribe gen- 
erally are remarkable for their strong and lightness; 
the oonunon wheat -straw and the river- reed are 
familiar examples in our own climate, but in the 
tropics the gigantic stems of the bamb(x> and other 
grasses tower 60 feet above the jungle, and they are 
extensively employed as beams for covering build- 
ings, and even for suspension-bridges. The angler’s 
bi^boo rod is the most perfect of tubular beanos. 
Tapered off in proportion to the strain, its silicious 
coat defies compression, whilst it is lined with woody 
fibre to resist extension in every direction. 

STREPSIPTERA (‘twisted-winged’), a very 
peculiar and anomalous order of Insects, represented 
Dy the Stylops or Bee-pameUCf the femades of which 
exist as wingless and footless grub-like forms, which 
live as parasites in the bodies of Bees, Wasps, and 
other Hymenopterous Insects. The order is defined 
by the above characters of the female insects, the 
n^es being winged, but possessing the hinder pair 
of wings alone — the front wings being represented 
by a pair of twisted filaments, from the presence of 
which the name of the order is derived. The wings 
are membranous, and are folded longitudinally, or 
like a fan, when at rest The jaws are rudimentary. 
The heads of the parasitic females protrude from 
between the joints of the abdomen of the bees they 
infest The eggs of these females are fertilized by 
the male whil^ they are still contained within the 
body of the former, the larvae being hatched from 
the eggs within the body of their parent The larvae 
are little caterpillars, and possess six feet, amd by 
attaching themselves in turn to the bodies of wasps 
and bees are thus conveyed into the nests of their 
hosts. The female larvae then simply develop a 
homy head, and remain in their normal and parasitic 
situation; but those larvae which are to become 
males undergo their metamorphosis within the bodies 
of their hosts, from which in due time the perfect 
wli^ged males emerge. These inseots are thus HoUh 


metoftofa^that ia» they undergo a oomplete or perfect 
metamorphosia. It is doubtful if the males eat after 
attaining their perfect states their life beiir^ appar- 
ently of very short doratioiL Stylope Haln om 8. 
SpencU are familiar species. The eyes oonsist of 
remarkably few lenses^ and the anteriruB or feelers 
are often curiously branched. 

STREPSIRHINA twisted-nostrils one of the 
three chief divisions into which the order Quadru- 
mana or Monkeys is arranged. This is the lowest 
groups and is represented by such forms as the Aye 
Aye or Cheiromys of MadaJ^car, by the Lemurs, 
Loris, and similar forms. The Strepsirhine Monkey 
are recognized by their curved or twisted nostrils, 
which are placed at the extremity of the snout. The 
indsor teeth exhibit great variations in form and 
shape, and usually number three in each side of each 
jaw, the lower incisors being projecting and slanting, 
^e prsemolars number six or four in each law. 
The second digits or toes of the hind feet are provided 
with claws, and five toes exist on all the feet, the 
thumbs being ‘ opposable * to the other fingers, thus 
constituting ‘ hands.’ The names ProeinUoB or Lemu* 
roidea are often given to this group of monkeys in 
idlusion to their lower grade as compared with other 
Quadrumana. The families of this division include 
that of the Cheiromydte, represented by the Aye- 
Aye. In this family no canine teeth exist, the in- 
cisors ^wing from permanent pulps, like those of 
Kodentia (which see), whilst the tail is bushy, and 
the claw of the second digit of the hind limb is very 
long. The Itycticebidse include the Loris and Slow 
Lemurs (see Lbuub), no tail existing in this group ; 
whilst the third and last family, that of the LemuridoBf 
includes the True Lemurs, which possess elongated 
muzzles and a long taU. See also such articles as 
Mammalia, Monkeys, Quadbumana, ko. 

STRESS AND STRAIN, the load stretching or 
crushing a bar or portion of material, and the amount 
by which the bar is elongated or shortened, when 
the elongation or shortening is within the limits of 
elasticity of the material: the theory of the behaviour 
of bodies when subjected to forces which will produce 
distortion. It is only recently that the terms stress 
and strain have received definite and separate mean- 
ings. In one of the best English text-lx>oks on the 
subject (Stoney on Strains) these terms are used 
indiscriminately. Precision of language is secured 
by adopting the meanings given above. When a 
weight hangs from a bar we may talk of the weight 
as being the stress on the bar, or we may think of 
the cross-sectional area of the bar and consider the 
weight as a stress of so much per square inch of 
section. The stress inside a steam boUer is always 
considered as a stress per sauare inch; and, inde^ 
in most cases, stresses should be so considered except 
where the total stress is either the result or part of 
the data of an investigation. It has been proposed 
to call stress per unit area of section stress intensity. 
Strain is proportional to stress. If we take an inch 
bar of a substance and hang on it a certain weight, 
say 50 lbs., and find that the bar has lengthened 
y^th part of its length, then 100 lbs. would ^n-. 
gate it of its length. If 60 lbs. be 

applied as a pressure the bar will shorten p^th of 
its original length, and 100 lbs. will shorten it yi^th 
parts. It has been proposed to call the strain expressed 
m a fraction of the length strain degree, or the degree 
of strain. A steel wire whose section is a millimetre 
in area vdll be elongated of its length by a 

weight of 1 kilogramme. The smaller the fraction 
of ^ngation the stiffer or more rigid the body, 
its elasticity may be represented by the ledpro^ ol 
the fraction; 21798 is therefore the modului of das- 
tidty for st^ referred to the kilogramme and miUI- 
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BMtn. This it known as Young's Modtdni. Suppose 
the elasticity of the substanoe to remain perfe^ till 
21798 kilogrammes have been applied, then the wire 
would have doubled its length; and Young’s Modulus 
is Bomethnes described as a weight in understood units 
which will either lengthen a b^ of unit area to twice 
its length or shorten it to zero, supposing its elasticity 
form perfect. Besides direct pressure and its 
effects shearing stresses and strains and torsional 
stresses and strains are spoken of. See Stbength 
OF Materials. 

STBICKLAND, Agnes, an English authoress, 
bom in London on Aug. 19, 1796, was the daughter 
of Thomas Strickland, of Reydon Hall, near South- 
wold, Suffolk, by his second wife. Together with her 
sisters Catherine Parr (Mrs. Traill), Elizabeth, Jane 
Margaret, and Susanna (Mrs. Mo(^ie), she devoted 
herself to literature, and became the author of 
numerous works in prose and verse, those of the 
lighter kind being mostly now forgotten. Her most 
valuable works, written in conjunction with her 
sister Elizabeth, are. Lives of the Queens of England 
from the Norman Conquest (1066-1714), with Jjiec- 
dotes of their Courts; from Official Beooids and other 
Authentic Hoouments (twelve vols. post 8vo, 1840- 
48); and Lives of the Queens of Scotland and English 
Princesses connected with the Boyal Succession of 
Great Britain (eight vols. post 8vo, 1850-69). She 
also published Letters of Mary Queen of Soots, with 
an Historical Introduction and Notes (three vols. 
post 8vo, 1842-43; new edition, revised, five vols. 
1864); lives of the Bachelor Kings of England and 
Lives of the Tudor Princesses (post 8vo, 1868). She 
died 18th July, 1874. 

STBIEGAU, a town of Prussia, province of Si- 
lesia, 27 miles w.8.w. of Breslau, on a stream of same 
name. It has a court of law and several public 
offices, a fine Roman Catholic church besides other 
churches, manufactures of leather goods, albums, 
cigars, agricultural machines, &c., granite and basalt 
quarries. On 4th June, 1745, the Austrians and 
mxons were defeated here by Frederick the Great. 
Pop. (1895), 12,627. 

STRIKE. See Trades'-UNIONB. 

STRIX. See Owl. 

STROBILA. See Tafe-wobic. 

STROMBOLL See Lipabi Islands. 

STROMBUS, a genus of Gasteropodous Mollusoa, 
included in the family Strombidse, in which group 
the shell has a deeply notched expanded lip, with a 
claw-shaped operotdvm or plate for closing the shell. 
The foot is narrow, and may be adapted for leaping. 
These shells belong to the Siphonostomatousor Siphon- 
mouthed Gbuteropods, in which the mouth of the 
shell is perforated for respiratory siphons. A very 
notable species is the Giant Stromb or Eoimtain-shell 
{S, ffigat^ a West Indian species, which may weigh 
from 4 to 6 lbs., and which is imported in large quan- 
tities into Europe, from its furnishing the materials 
from which cameos are cut. 

STRONSA, or Stbonsat, one of the most east- 
erly of the Orkney Islands; lat. (south-east point) 
59'' 4' 54^' N.; Ion. 2*’ 82' w.; about 7 miles long and 
6i miles broad. Its coasts are marked with deep 
indentations and numerous headlands and promon- 
tories. The surface is of moderate elevation, with 
exception of a central ridge. Oats, here, potatoes, 
pease, and turnips are |^wn. The white-fish, lob- 
ster, and herring fishenes are prosecuted here with 
some vigour. Pop. (1881), 1274; (1891), 1276, 

STRO NTIA. See Strontium. 

STRONTIUM, a dark-yellow metal first obtained 
from the carbonate of Strontia by Sir H. Davy in 
1808; sym. Sr.; at wt. 176; sp. gr. 2’64. When 
exposed to the air it attracts oxygen, and beoomes 


converted into strong or protoxide of strontfum; 
when thrown into water it decomposes with great 
violence, producing hydrogen gas, and forming with 
the water a solution of strontia. Strontia hM the 
same relation to the metal that lime has to calcium, 
and one of its most important compounds is the 
carbonate, or strontianite^ which was discovered at 
Strontian, in Argylesbire, in 1787. The nitrate is 
extensively used in producing the bright crimson 
lights of fireworks. 

STROPHE (Greek. str^hS, from strephdj I turn), 
the name of one of the divisions of a Greek choral 
ode. The singing of the strophes on the stage was 
accompanied with a motion or turn from right to left 
towards the images of the gods placed on the sides 
of the orchestra (in the ancient sense of this word); 
but the singing of the antistrophe, with a contrary 
motion, from the left to the right. 

STROUD, or Stboudwateb, a town of England, 
in the county of Gloucester, near the confluence of 
the Slade and Erome, and on the Great Western 
and the Midland Railways. It has several spacious 
streets, many handsome houses, a parish church 
with a tower terminating in a lofty octangular spire, 
various other places of worship, grammar and other 
schools, a dispensary, a hospital, and a fine cemetery. 
The staple manufacture is woollen cloth, which em- 
plo 3 ns numerous factories both in and near the town. 
Ready-made clothing is extensively manufactured, 
and dyeing is largely carried on. There are also 
shoddy mills and manufactures of pins, walking- 
sticks, umbrella furnishings, &c. Up to 1885 Stroud 
returned two members to Parliament (the borough 
embracing much more than the town proper), but in 
that year it was merged in Mid-Gloucester. Pop. 
(1881), town, 7848; (1891), 9818; (1901), 9188. 

STRUENSEE, Johann Fbiedrioh, Count op, 
bom in 1737 at Halle on the Saale, where his father, 
Adam Struensee, author of the old Halle Hymn- 
book, was pastor of St. Ulrich's church. He was the 
second son of a family of seven, and received the 
elements of his education in an orphanage; he after- 
wards studied medicine, and passed as doctor before 
he had reached the age of nineteen. He entered 
upon the practice of medicine at Altona, where he 
formed an acquaintance with the Count of Rantzau- 
Aschberg and with Enevold Brandt, formerly a page 
in the service of Christian VII., king of Denmark. 
He was a skilful physician, was possessed of a fine 
personal appearance and elegant manners, and was 
soon the most popular man of his profession in the 
place. In 1768 he was appointed physician to the 
^ng of Denmark, whom he accompanied on his travels 
through Germany, England, and France. After Chris- 
tian's marriage with Caroline Matilda acoolness arose 
between the royal pair, of which the queen-dowager 
took advantage to promote the interests of her son, 
Christian's half-brother. The birth of a crown 
prince, Frederick VL, widened the breach between 
Caroline and the queen-dowager, without reconciling 
Christian to his wife. The nation was divided into 
two great parties — ^that of the king, at the head of 
which was the young count Hoick, the royal favourite, 
and that of the queen-dowager at Friedensburg. 
Caroline Matilda aimed at effecting the removal of 
Hoick, with the hope of regaining the king’s favour, 
while Hoick endeavoured to increase the distance 
between her and the king. Thinking Struensee to 
be as warmly opposed to the queen as he was himself, 
he advised Chmtian to employ him in his messages 
to the queen. But this proved the ruin of Hol&: 
the king beoamemoreand more attached to Struensee^ 
and the queen, who observed the change and con- 
trasted the respectful deportment of Struensee with 
the arrogance of the favourite^ soon admitted him to 
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her oonfidanoe; and he effected a reoononiation be- 
tween her and the king. Straensee now pursued his 
ambitious plans with rMoubled zeal. Bemstoiff, the 
chief minister of state, was removed; Brandt succeeded 
Hoick as directs of the theatre and master of the 
court a mu sements, and the friends of the queen were 
brought into office. To secure his influence Struensee 
endeavoured to occupy the IHng with amusements, 
and particularly to prevent hiiri from communicating 
directly with his ministers. In 1770, at the instiga- 
tion of Struensee, the king abolished the council of 
state, estab l i shing , in place of it, a committee of con- 
ference, consisting of the heads of the different depart- 
ments of the administration, who were only occasion- 
ally assembled, and had neither rank nor influence. 
This measure threw all authority into the hands of 
the queen and the favourite, and roused the indigna- 
tion of the Danish nobility, who had enjoyed a seat 
and vote in the council. Struensee next procured 
the removal of the old ministers; and all affairs were 
now administered in the name of the king by his 
personal attendants. But the favourite had neither 
prudence nor firmness to support him in this situation. 
He became overbearing and impatient of contradic- 
tion, and attempts to introduce reformations in the 
finances, the army, law, &c., though excellent in them- 
selves, were carried out with such haste and manifest 
want of statesmanlike skill, that they raised him up 
many enemies. He now caused himself to be created 
count, and, not satisfied with this, procured the dignity 
of^ cabinet-minister, with such powers as no Danish 
minister had ever before possessed. When his enemies 
attempted to expose his usurpations, the freedom of 
the press, which he had himself intrc^uced, was sub- 
jected to restrictions. But the friends of Struensee 
were already becoming cool towards him, and the 



S recautions to defend himself. But on the night of 
anuary 16, 1772, the queen, the favourite, Brandt, 
and their other partisans were seized. The officer 
who commanded the guard (an old enemy of Struen- 
■ee) had led his officers into the palace, declaring that 
the king had commanded him to arrest the queen. 
Count Eantzau-Aschberg then penetrated to the 
chamber of the king, waked him, and told him that 
his life was in danger, and that he must sign an order 
which the count presented to him. The feeble king 
obeyed, and the queen was conducted to Krcjnenburg. 
An extraordinaiy commission was instituted for the 
trial of Struensee, consisting in part of his personal 
enemies. He was charged with having committed 
an assaxilt on the person of the king, with having 
criminal intercourse with the queen, with fatally 
misdirecting the education of the young crown prince, 
with attempting to compel the king to abdicate, and 
with usurping and id>using the royal power and privi- 
leges. None of these charges could be legally proved, 
but on a second examination Struensee confessed to 
having had improper intercourse with the queen; a 
confession dragged from him, according to some of 
his oontempcraries, by the threat of the rack. Similar 
means were employ^ to induce the queen to sign 
a document containing the confession of her guilt. 
Btniensee was thus proved guilty of a capital crime, 
and, on the 25th of April, he was condemned to lose 
his right hand and his head, his body to be quartered 
and exposed upon the wheel, and his head and hand 
to be stuck upon a stake. When informed that the 
king had confirmed the sentence he received the 
news with oompoeure, and was executed on the 28th 
of April, 1772. His friend Brandt suffered the same 
at the same time. There can be no doubt that 
both were innooent of crimes deserving capital punish- 
menti Bimndt eqpedaQy having taken no part in the 


acts of TOvermnent; but the parf^ of the noblee 
dreaded meir influenoe too muck and could nol suffer 
them to live. Struensee’s biotner, Karl August, a 
celebrated mathematician and mflitaWen^eer, aft^ 
wards a privy-councillor of finanoe in me Prussian 
service, only escaped ezecuti<»L through the exertion 
of Frederic the Greats who claimed him as a subject 
— ^The story of Struensee has been brought before the 
popular attention in recent times by the tragedies of 
M. Beer and H. Laube.-— See Htist’s Count Struensee 
and his Ministry (in Danish, 1824, and more com- 
plete m German, 1826); M^moires de Falkenskjold 
(Paris, 1826), and Die VerschwSrung gegen die 
Konigiu Karoline Mathilde und die Grafen S^ensee 
und Brandt by Jenssen-Tusch (Leipzig, 1864). 

STRUTHIO. See Ostrich. 

STRUTT, Joseph, antiquaiy, bom on Oct. 27, 
1749, at Chelmsford, was educated at King Kd- 
ward's School, Chelmsford. He viras articled to 
W. W. Ryland, the engraver, and obtained the gold 
and silver medals of the Royal Academy. He 
published, in 1773, Regal and Ecclesiastical Anti- 
quities of England, containing representations of 
the English monarchs from Edward the Confessor to 
Henry VIII. This was followed by Horda Anrol- 
Cynnan, or a Complete View of the Manners, Cus- 
toms, Arms, Habits, &c., of the English, from the 
Arrival of the Saxons to the Times of Henry VIII., 
&c. (1774, 1775, and 1776, three vols., with 167 plates). 
In 1777 and 1778 he published a Chronicle of Eng- 
land, which he meant to extend to six volumes, but 
dropped the design after he had completed the second 
volume, for want of encouragement. His Biographical 
Dictionary of Engravers appeared in 1785 and 1786, 
in two vols., and his Complete View of the Dresses 
and Habits of the People of England, &c., in 1796 
and 1799, two vols. 4to, with 142 plates. In 1801 ^ 
he published his last and favourite work, entitled the 
S{)ort8 and Pastimes of the People of England (witlD 
forty plates; new octavo edition, with 140 platesA 
1827). His modest character scarcely met, during 
his lifetime, with the encouragement it deserve^ 
and he died in London on the 16th October, 180i^ 
in rather straitened circumstances. He left Bome|^ 
manuscripts, from which were afterwards pnblishedz 
his Queenhoo-Hall, a romance, concluded by Sir3 
Walter Scott; and Ancient Times, a drama (four vols."^ 
12ino); also the Test of Guilt, a dramatic tale. See^ 
the Life by Miller Christy (1898). 5 

STRYCHNINE (C 3 ,HfflN 302 ),an alkidoid existing? 
in nux- vomica (which see), St. Ignatius beans, and in ^ 
various other varieties of Sirychnoa, Strychnine may CD 
be prepared from nux-vomica by treating with alcohol < 
acidulated with sulphuric acid, adding lead acetate $ 
to remove colouring matter, Ac., precipitating wHb ^ 
magnesia, treating tiie precipitate with alcohol, and ^ 
crystallizing. When pure, strychnine forms white four- 
sided prisms, which are permanent in the air, Inodour- 
ous, fuse without decomposition, and are intensely 
poisonous. One-eighth of a grain of strychnine is suffi- 
cient to kill a large dog: three-eighths of a grain pro- 
duces violent tetanic spasms in man, while half a giaia 
has been known to prove fatal Some persons, how- 
ever, have taken so much as 2 or 8 grains of strych- 
nine without fatid results. Strychnine resists putre- 
faction, and may therefore be detected in boffies 
which have been buried for a long time. This alka 
loid combines with adds, forming a series of well- 
defined salts; a series of strych^e derivatives is 
also known, in which the hydrogen is partly replaced 
by such groups as ethyl (C^t), a^l (G«Hu), Ac. 

STUART, The Fahilt of. This house derives 
its name from the important office of steward of the 
royal household of Scotland. The name is of^ 
written SUwourt^ and occasionally SUuaii, The fom 
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of Stuart WEB first sssumed when Qneen Mary went 
to Franoe^ and was adopted by all her deaoendanta. 
Fne form Steuart is adapted off-8hoot% generally 
Illegitimate, of the royal house previonsly to Queen 
Biary. lliose who b^ong to the prinoipid branches 
which diverged from the main Um prior to its be- 
coming roval, retain the original spelling, Stewart 
The founder of the house seems to have been a 
Norman buon named Aj<an, a follower of William 
the Conqueror, who bestowed on him the lands and 
castle of Oswestry, in Shropshire. His eldest son, 
William, became the progenitor of the Fitzalans, 
earls of Arund^ whose title and lands ultimately 
went by an heiren into the family of the Dukes 
NorfoUL His second son, Walter, entered the service 
of David L of Scotland, by whom he was appointed 
dapifer, that is, meat-bearer, or steward of me royid 
household. (See Steward of Scotland, the High.) 
The steward obtained from David the Iwds of Ben- 
frew, Paisley, Pollock, Cathcart, and others in that 
district; he founded &e abbey of Paisley in 1160, 
and di^ in 1177. His son, Alan, died in 1204, 
leaving a son, Walter, who held, in addition to the 
office d steward, that of Justiciary of Scotland He 
died in 1246. His third son, Walter, obtained by 
marriage the earldom of Menteith. The eldest son, 
Alexander, the fourth steward, seized the islands of 
Bute and Arran, in the right of his wife Jean, heiress 
of James, lord of Bute. This led to the expedition 
of Haoo of Norway, and the battle of Largs (3d 
October, 1268), in which the steward is said to have 
commanded the right wing of the Scots, greatly con- 
tributing to the defeat of the Norwegians. Alexander 
had two sons, James, the fifth steward, and John, 
known in histozy as that Sir J ohn Stewart of Bonkyl, 
or Bonkill, who was killed at the battle of Falkfrk 
(22d July, 1298). The eldest of Sir John's sons, 
Alexander, was the ancestor of the Stewart earls of 
Angus; the second, Alan, of the Stewart earls and 
dukes of Lennox; the thii^ Walter, of the earls of 
Galloway; the fourth, of the Earls of Athol, Buchan, 
and Traauair, and the Lords Lorn and Innermeath. 
James, the elder brother of Sir John, succeeded as 
fifth steward in 1288. Three years later, on the 
death of Alexander IIL, he was chosen as one of the 
regents of the kingdom. In the subsequent compe- 
tition for the crown, he was one of the auditors on 
the part of the Bruoe; he fought bravely under 
Wallace for some time, but submitted to Edward L 
in 1297. In spite of the most solemn oaths which 
the English king obliged him to take, he died in the 
service of Bruoe in 1809. His son, Walter, the 
sixth steward, had an important command m the 
Soots army at Bannockburn. Some time after. King 
Bobert b^towed the hand of his daughter Manory 
upon him, a union which brought the crown of Soot- 
limd, and eventually that of Great Britain into his 
family. He successfully defended Berwick against 
a greatly superior force under Edward IL, and in 
1822, in an incursion into England, he all but suc- 
ceed^ in taking that king prisoner. Walter died, 
in 1826, at the age of thirty- three, deeply lamented 
by the whole nation; he was succeed by his son, 
^bbrt, the seventh steward. During the long and 
disastrous reign of David IL, the steward distin- 
^mished himself by his patriotic exertions for the 
defence of Scotland, defeating the intrigues oi that 
TOinoe and Edward III. to seat Lionel, duke of 
Clarence, on the Scottish throne. On the death of 
David, without issue, the steward peacefully suc- 
ceeded to the crown as Bobert IL, on the 22d Feb- 
ruary, 1871, and died in 1890. He was twice mar^ 
ried, first to ElizidMth, daughter of Sir Alexander 
Mure of Bowallan, by whom he had four sons and 
rix daugMers; and secondly, to Eupbemia, daughter 


of the Eari of Boss, by whom he bad two sons and 
four daughters; he had, bestdes^ a numerous illegitl- 
mate progeny by various women, Bobert, his second 
surviring son, py the first marriage^ became in the 
right of his vrife, Earl of Fife, and was afterwards 
created Duke of Albany by his weak and indolent 
brother Bobert IIL On mis Idn^s death, Albany 
became regent of Scotland. By his first wife Mar- 
garet, countess of Menteith, he had a son, Murdoch, 
who succeeded to the regency; his second wife, 
Muriella, daughter of Sir William Keith, the Maris- 
ohal, bore him three sons, one of whom, J ohn, created 
Earl of Buchan, entered the service of Charles VIL 
of France, and was appointed Constable of France 
after the battle of Baugd. On the restoration of 
James L, regent Murdo^ and two of his sons were 
executed by his order; the youngest son, James, 
known as James the Gross, escaped to Ireland, where, 
by a lady named Macdonald, a descendant of the 
Lords of the Isles, he had a family of seven sens and 
one daughter. Some of the sons were legitimated, 
and raised to high honours by James IL llie eldest 
was created Lord Avandale, and another was the 
progenitor of the earls of Aoran; from James, the 
youngest son (not legitimated) of James the Gross, 
sprang the Stuarts of Ardvoirlich, Glenbuckie, and 
many families of Stuarts in Perthshire. The fourth 
son of Bobert IL, Sir Alexander Stuart, called from 
his ferocity the Wolf of Badenoch, was created Earl 
of Buchan, and ruled over the north of Scotland 
with despotic sway. He had no legitimate issue. 
One of his natural sons stormed the castle of Kil- 
drummy, the residence of the Countess of Mar, 
forcibly married that lady, and took possession of 
the earldom. Another son, James, was the ancestor 
of the Stewarts of Garth, from whom the most of 
the family known as the Athole Stewarts are de- 
scended. A natural son of Bobert II., Sir John 
Stuart, was appointed hereditary sheriff of Bute and 
Airan; one of his descendants. Sir James Stuart, 
was made a baronet in 1627; the grandson of the 
baronet was a privy counsellor of Queen Ann, and 
was created Earl of Bute, and during the life of the 
fourth earl, the earldom was raised to a marquisate. 
Two grandsons of the third earl were raised to the 
peerage as Lord Whamcliffe, and a grandson of the 
first marquis as Lord Stuart de Decies. For the 
subsequent history of the royal line^ see the articles 
Bobert II. and IIL; Jambs L, IL, III., IV., V., 
Mar y Stuart; James I. (of England); Charles 
1. and IL; James IL; William and Mart, and 
Anne. 

James IL of England was twice married, first to 
Ann e Hyde, daughter of Lord Clarendon, by whom 
he had Mary, queen of William IIL, ana Anne, 
both of whom died leaving no issue. His second 
wife, Mary of Modena, rave birth, on the eve of 
the revolution, to James Edward Fzands, Prince of 
Wales, commonly called the old Pretender, or the 
Chevalier St. George. The legitimacy of this prince 
was long doubted; a great majority of the nation 
was convinced that the queen lud never given birth 
to a child; but that there was no imposture is now 
a matter of historical belief. On the outbredr of 
the revolution, the queen and her infant son took 
refoge in France, and on the death of the ex-king, 
Louis recognized the child as King of England by 
the title of James IIL In 1715 an attempt was 
niftdft to seat him on the throne of his ancestors by 
force of arms. The Jacobites, as the Stuart 
was tenned, were crushed in Scotland by the Duke 
of Argyle, and in England by General Wiiles. James 
Edwi^ who had limded in Scotland after his cause 
had been irretrievably lost, snoo e eded in making his 
escape. France, hoiraver, no longer offered him an 
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A^hzni. u the Begent Qrleana wished to stand well 
with the SagUsh government, and the Pretender 
went to Bmn^ where he lived in obsouiitj nntQ his 
^ ^ married the Piinoeae 

Mam Clementina Sofaleski, grand-danghter of John 
Sobieski, king of Poland, one (tf the wealthiest heir- 
<»es in Europe^ W whom he had two sons^C^arles 
Edward Lewis Casimir (see Chablxb Edwabd 


Edward Lewis Casiinir (see ChablujBdwabd 
Std^i^, and Henry Benedict Maria Clement^ bom 
at ^me in 1725. In 1746, when the last effort was 
made for the restoration of his family, Henry !l^ne- 
dict assumed the oommanoi of the troops assembled 
at Dunkirk to aid the operations of his brother in 
Britain, but the news of the battle of Culloden pre- 
vented the embarkation of this armament, and Prince 
Henry returned to Borne. He took holy orders, and 
in 1747 was raised by Benedict XIV. to the purple. 
On the death of his brother in 1788, he assumed the 
barren title of Henry IX., king of England. When 
the French oonque^ Italy he was ob&ged to floe to 
Venice, whore, stripped of his bishoprics and rich 
church livings, he livai in great poverty until George 
III. settled on him a pension of £4000, which he I 
enjoyed till his death in 1807. Next to the children 
of James II. in representation of the royal Stuart 
family, come the descendants of Henrietta Maria, 
daughter of Charles I., and wife of Philippe, duke of 
Orleans, brother of Louis XIV, of France. This 
princess gave birth to two daughters, Mary, who 
married Charles II. of Spain, but had no issue, and 
i)^na Maria, wife of Victor Amadeus, king of Sar- 
dinia. ^ The last male representative of this line was 
Francis V., ex-duke of Modena, who died childless, 
20th November, 1876. The present royal family of 
Great Britain trace their descent through Sophia, 
electresB of Hanover, grand-daughter of James I., 
by her mother Elizal^th, electress palatine, ana 
Queen of Bohemia. Queen Victoria derives her 
aescent from the Electress Sophia through George I., 
George IL, Frederick, Prince of Wales, George III., 
apd Edward, duke of Kent. 

STUAET, Arabella. See Arabella Stuart. 

STUART, Charles Edward. See Charles 
Edward Stuart. 

STUCCO (ItiJian), in architecture, a composition 
of white marble pulverized and mix^ with plaster 
of lime, which being sifted and wrought up with 
water, is used like common plaster. Archit^tural 
and sculptural ornaments, such as fruits, flowers, 
garlands, festoons, Ac., are made of it. In the inte- 
rior of buildings stucco work is generally applied to 
the ceilings of apartments, the mouldings, Ac. On 
the exterior it should be confined to those parts which 
are not much exposed to the rain. In some countries 
a stucco of common mortar and of plaster is applied 
to the outside of houses, and is extremely durable. 
Vitruvius seems to mention stucco in the second, 
third, and sixth chapters of the seventh book, under 
the name of opus oLbarium or opm coronwrium. Im- 
mediately aftOT the stucco is n^ed it forms a veiy 
soft and ductile paste, which, however, soon hardens, 
and then the deored form is given to it with moulds 
or with a little spatula of iron. During this opera- 
tion it continues to harden, and may even be cut; 
and at this period those pa^ of the ornaments are 
executed which demand a nice finish. In a few days 
it acquires the oonsistenoe of dry day, and ulti- 
mately becomes hard like stone, and takes a beauti- 
ful polish. 

STUDDING-SAILS, fine weather sails set out- 
side the square sails; ^ term Matdding^taili was 
formerly used. The top-mast and top-gaJlant stud- 
ding-sa^ are those whkm are set outside the top-sails 
and top-gallant-sails; they have yards at the head, 
and are spread at the foot booms which slide out 


on the extremities of the lower and topHudl yards, 
and thdr heads or yards are hoisted np to the top- 
sail a nd tw -gallant-sail yard-arms. 

STUFR in oommeroeL Is a jraneral name lor aU 
kinds of fabrics of gold, silver, uUc, wooL hair, oottoa, 
or thread, manufactured on the loom; of whi^ num- 
ber are velvets^ brocades, mohair, taffetief^ cloth, 
serm Ac. The tem is also used more partioularly 
to denote slight woollen articles used principally for 
bed- curtains, lin ings, and women’s appweL 

STUBELWEISSENBUBG, or, m Hungarian. 
SzEKES Fejebvar; in Sclavonic, BiELiaRAD; a royal 
free town of Hungary, capital of a county of the 
same name, 80 miles south-west of Buda. It was 
built in the eleventh century, and during five cen- 
turies was the place where the kings m Hungary 
were crowned, and on that account called AlbaJUgalii, 
It is now declined from its former importance^ and 
has a mean appearance, though it contains some good 
buildingi^ among which are the splendid cathedral 
of the Virgin Mary, the church of St. John, and the 
bishop’s palace. It has a theological seminary, a 
Catholic gymnasium, a military academy, and various 
other educational establishments. The manufactures 
consist of cotton and woollen clotfau flannel, leather, 
knives, Ac. Pop. (1890), 27,648; (1900), 80,668. 

STURDY, a disease to which sheep are Uable^ 
also called staggers (which see). 

STURGEON {A cipenser)^ a genus of Fishesbelong- 
ing to the order Ganoidei, and forming the type of 
the family Acipenseridte or Sturionid®. The Stur- 
geons belong to that section of the Ganoid Fishes 
in which the scales are large and plate-like (Placo- 
ganoidei), and in which the skeleton is imperfectly 
ossified, the head being protected by bony or ganoid 
plates of large size. The family Sturionid® is dis- 
tinguished by the fact that the bony plates cover 
the head, but are placed at intervals over the body. 
In the Sturgeon genus the notochord (which see) is 
persistent, and a bony spine is therefore wanting. 
The neural arches of the vertebr® are, however, 
represented in a cartilaginous state. The skeleton 
of a Sturgeon is shown at Iohthtoloot, PI. I., fig. 12. 

A is the anal fin, D the dorsal fin, o the caudal or 
tail fin, p pectond fin, v ventral fin. The snout is 
conical and tapering. The mouth, which ii toothless 
and funnel-shaped, is situated on the under surface 
of the muzzle, and is provided with tentacle-like 
filaments or barbules. The eyes and nostrils exist at 
the sides of the snout The head is completely 
invested by ganoid plates, whilst on the bo^ these 
plates exist in rows on the sides and back. 4^e ttil 
is heterocercal, or unequally lobed, and is provided 
with fulcra or bony spines along its upper margin. 
A single dorsal fin exists, and ^l-filaments, or paeudo- 
branchi®, are developed in addition to the true giUs. 
Spiracles or apertures for the admission of water to 
the gills exist on the upper aspect of the head. The 
opercula or gill-covers are of laige size. The most 
familiar species of Sturgeon is the Acipenter tturio, 
which inhabits the British coasts. North Se^ and 
Mediterranean, and is also found in the Rhine, Seine, 
and Loire. It may attain a length of from 6 or 6 
to 8 feet. Large spedmens have been found to weigh 
from 200 or 800 lbs. to 400 lbs. or more. These fishes 
ascend rivers for the purpose of spawning, and the 
Volga and Danube appear to be the European rivers 
whi& are most in repute as the reproductive haUtats 
of these fishes. The general body colour is yellow, 
this being lightest on theunder part^ The bony scales 
exist in rows, numbering from thirty to thirty-five 
plates in each on the smes, from twelve to fifteen 
existinff on the back. The food consists of herrings 
and other small fishes, and it is also said to attadr 
the salmon. The roe, which contains an immense 
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number of eggs (over 3)000,000 in a single fish in 
some oases), forms an important article of commerce, 
inasmuch as when washed with white wine or vinegar, 
dried, salted, and pressed, it constitutes the well> 
known substance termed caviare^ which in Russia 
eq)ecially has an immense sale and consumption. 
The second commodity is isinglaes (which see), 
which is manufactured from the membrane of the 
sound or swimming-bladder of these fishes. This 
substance is prepa^ by the sound, when removed 
from the fish, l^ing washed in fresh water, and 
then carefully dried. The outer coat is then peeled 
off, the inner coat being cut into lengths or staples, 
which afford the isinglass. The Sturgeon was 
celebrated among the ancients as well as among 
modems, for we find that in the palmy days of the 
Roman Empire sturgeons, profusely decorated with 
flowers, were borne in triumph to table. In the 
Volga the sturgeons are captured by driving piles at 
dose distances so as to form a barrier across me river; 
by this barrier the fishes are forced into an inclosure, 
in which they are trapped and readily seized. The 
Great Sturgeon or Beluga {A, huso) is a very famous 
species, often attaining a length of 12 or 15 feet 
and a weight of from 1000 to 1200 lbs. It occurs 
chiefly in the Volga and Danube, and other rivers 
flowing into the Caspian and Black Sea. The skin 
of the Beluga is employed by the Russians in the 
manufacture of leather. Other species are A. 
Ruihenus or Sterlet (Ighthyologt, PL I., fig. 11), 
sad A, atdUUus, the former a very small species, the 
latter about 5 feet long. The caviare prepared 
from the roe of the sterlet is said, like its flesh, 
to be of the most highly-esteemed quality. Other 
^)ecie8 of sturgeons occur in American waters, their 
flesh being pickled and preserved in many instances. 
The Spoonbill Sturgeon {Polyodon spatula) is an 
American species from the Ohio and Mississippi 
rivers, and posaeBses no plates on the body. The 
Shovel-fish (which see), or Scaphiorhynchua cata- 
phraeUs, is another sp^ies of this family, occurring < 
in North American rivers, and known by the flat- 
tens^ diovel-like aspect of the mouth. This latter 
species possesses bony scales like the European 
species. Formerly any sturgeon captured in the 
Thames above London Bridge might be claimed by 
the Lord-mayor, while one caught elsewhere might 
be claimed by the King as a * royal’ fish. Ais 
custom doubtless arose from the high esteem in 
which the flesh was held by former sovereigns — 
Henry I. is said, indeed, to have prohibited its use 
at any but his own table. 

STURLUSON, Snorri, Icelandic author and 
politician, was born at Hvamm, in 1179, of an old 
noble family, who counted among their ancestors 
kings of Norway and Sweden. At the age of three 
he was placed under the care of Jon Loptson, the 
most learned man in Iceland, grandson of Seemund 
Sigfusson, the compiler of the old Edda, and was 
well educated in Scandinavian history, mythology, 
and poetry. Left without means at the death of 
his father, he had the good fortime to secure the 
hand of a rich heiress, and he soon rendered himself 
popular by his bravery on the field, and eloquence 
in the assemblies of the people. He was elected by 
the unanimous voice of the people supreme judge of 
the island. In 1213 he composed his first poem 
which became widely known, a panegyricof Hako IV., 
king of Norway. In 1218 he paid a visit to Norway, 
where he was well received by Jarl Skule, who loaded 
him with rich presents and high dignities on the eve 
of his return to Iceland in 1220. In 1224, on the 
occasion of the division of the property of his mother, 
a quarrel broke out between Sturluson and his 
brother Sighvat, and the whole island was long 


troubled by the outrages oommitted by the various 
partisans. In 1286, being forced to leave Iceland, 
he paid a second voyage to Norway, where he was 
once more warmly welcomed by Skule, now become 
duke. Snorri composed some poetical pieces warmly 
laudatory of his patron, and promising him success 
in the struggle going on between him and Hako V. 
That prince forbade Snorri to return to his native 
land, but the order was unheeded, and Sturluson, 
being informed of the decline of the power of his 
enemies, returned to Iceland in 1239. Hako charged 
Snorri’s two sons-in-law, Gissur and Kolbein, to 
seize upon him dead or alive, a commission which 
they were all the more easily enabled to execute 
through the co-operation of other members of his 
family. They attacked him unexpectedly in his 
residence at Reikholt, and put him to death 22nd 
September, 1241. His principal worl^ which he 
completed about 1230, is the Heimskringla (Circle 
of the World), in which he records the lives of the 
legendary and historical kings of Norway down to 
the death of Magnus Erlingsson in 1177. It was 
translated into Danish by Peder Clausson, and pub- 
I lished in Copenhagen by Olaf Worm in 1633. A 
recent edition is that by Jdnson (Copenhagen, 1893 
onwards). The work has also been translated into 
German, Norwegian, Swedish, Latin, and English 
(by S. Laing, 1844, new ed. by R. B. Anderson, 
four vols., 1889; by W. Morris and E. Magmisson, 
two vols., 1893-94), He composed numerous eulo- 
gistic poems on the princes and jarls whose courts 
he had visited ; and wrote, it is believed, the first 
part (Gylfa-Ginning) of the Snorra-Edda, or Younger 
Edda. See Edda. 

STURNUS. See Starling. 

STUTTERING, or Stammering. See Speech. 

STUTTGART, a town of Germany, capital of the 
kingdom of Wurtemberg, beautifully situated in a 
sort of amphitheatre a little to the west of the river 
Neckar, surrounded by vine-clad and wooded slopes 
and gardens. Except in the oldest quarter, in the 
centre, it presents quite a modem appearance, and 
has many spacious streets and squares lined with 
fine buildings. The principal streets run from south- 
west to north-east, and in this direction extends also, 
for a distance of about 2 miles, and nearly to 
Cannstatt, on the Neckar, the beautiful Schloss- 
Garten, or pleasure-ground^ adorned with sheets of 
water and groups of statuary. The Schloss, or 
palace, begun in 1746 but not completed till 1807, 
is a large edifice, consisting of a body and two wings, 
of an exterior by no means prepossessing but inter- 
nally richly decorated and gorgeously furnished. 
The old palace, begun in 1500, resembles a feudal 
fortress, and is now occupied by officials connected 
with the court or government; hard by it is a monu- 
ment to Schiller, with a statue by Thorwaldsen. 
Near it is the new Queen Olga Building (1896), in 
the eighteenth-century palati^ style. Close to the 
Schloss is a large building, now containing the king’s 
library, &c., formerly an academy whicn the poet 
Schiller attended. Other buildings are the Konigs- 
bau, with a fine colonnade, the ptdace of the crown- 
prince, the Wilhelm-mlais, used by the king as a 
winter residence, the building for the archives and 
museum of natural history, the museum of the plastic 
arts, enlarged in 1890; and among buildings of the 
most recent construction the fine railway-station, 
the market-hall, the post-office, the mint, the royal 
library, several museums, the palace of justice or 
law-courts, the concert-rooms, the buildings for edu- 
cational purposes,! such as the Eberhard-Ludwi^- 
G 3 rmnasium (1686), the Karlsgymnaedum (1885), the 
real gymnasium, an old and a new real school, 
techmcal school, sdiool of art, school of architecture 
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aad engmeerhig, the ocnservatoi^ of music, kc. 
Among the churches may be mentioned the Stifts- 
kirohe, an ancient Gk>tluc structure, with a good 
orpuQ, and some interesting monuments; the Hospi- 
taUdrche, also Gothic, with a fine statue of our 
Saviour, by Dannecker; St Leonard’s; the fine 
modem church of St. John, on an admirable site; 
the new garrison church, in the Rheni^ style of Uie 
twelfth century; and several fine ddurches in the 
suburbs. There are also an English and a Russian 
church, and a Jewish synagogue. The royal and 
public library of 432,000 vola. includes, it is said, 
the largest collection of Bibles in the world. The 
benevolent endowments are numerous. The moat 
important manufactures are stocking-net, furniture, 
pianofortes, chemicals, pigments, chocolate, confec- 
tionery, carriages, coloured paper, and leather. 
Stuttgfl^ is an important centre of the German 
publi^ing trade. In the immediate vicinity are 
alleys, ptvks, and gardens, affording ample means 
of open-air recreation; and at a short distance are 
various places of holiday resort, including Cann- 
statt, celebrated for its mineral springs. Electric 
lighting was introduced into the town in 1895, and 
electric tramways now connect it with Cannstatt and 
Beig. Stuttgart seems to be first mentioned in 1229, 
some time after which it became a residence of the 
counts of Wlirtemberg. It was extended about 1449, 
and has since, with only a short interval, been the 
capital Pop. (1885), 126,900; (1900), 176,705. 

STYE (hjoraeolum), a little tumour on the eye- 
lids resembling a barley-corn. The stye is strictly 
only a little boil which projects from the edge of the 
eyelids, mostly near the great angle of the eye. 
This little tumour is of a dark red colour, much 
inflamed, and a great deal more painful than might 
be expected, considering its small size. The latter 
circumstance is partly owing to the vehemence of the 
inflammation producing the stye, and partly to the 
exquisite sensibility and tension of the skin which 
covers the edge of the eyelids. On this account the 
hordeolum very often excites fever and restlessness in 
delicate, irritable constitutions: it suppurates slowly 
and imperfectly; and, when suppurate, has no ten- 
dency to burst. The tumour generally bursts in a 
few days, however, though it is generally better to 
puncture it. Warm- water dressings with lint and 
oiled silk should be applied. To prevent the reappear- 
ance of stye the patient should partake of abundance 
of nourishing food, and attention should be paid to 
the state of the bowels and the general health. 

STYLE, Old and New. See Calendab and 
Epoch. 

STYLITES, or Pillab Saints (from the Greek 
sfyZos, column; in Latin, taneti colwnnares), an- 
chorites who, by way of penance, passed the greater 
part of their lives on the top of high columns. 
Simeon, a Syrian monk of the fifth century, invented 
this insane method of self-torture about 423. He 
lived for nine years on a column, the top of which 
was only about 6 feet in diameter, in the open air, 
near Antioch, afterwards changed it for a higher one, 
and at length for one 40 cubits, and only 3 feet in 
diameter at the top; when he slept he leaned against 
a sort of balustrade. On this pillar he remained 
twenty-eight years, till his death in 459 or 460. It 
appears, however, that he must have descended at 
times, since he cured the sick by his touch, and per- 
form^ sundry other miracles, wrote epistles, and 
took part in political quarrels. The example of this 
strange being, who was canonized after his death, was 
imitated by many persons in Syria and Palestine, and 
the mania oontinim nntil the twelfth oenttuy. 
BTYLOPS. See Stbxpsiptbba. 

BTYPnO, a lemedy that has the virtae of stop- 


ping blood, or of closing the aperture of a wounded 
veesel. Oak bark decoction, gall nuts in powder or 
Infusion, matico, and tnrpen^e are styptics d^ved 
from the vegetable kingdom; and from the mineral 
are dwived salts of iron, the sulphates of copper and 
zin o, the acetate of lead, and thie nitrate of imver. 

STYRIA (German, Steiermark\ a duchy of Austria^ 
bounded on the nortii by Upper and Lower Austria, 
on the east by Hungaiy and Croatia, on tibe south 
by CSamiola, and on the west by Oarinthia and 
SiiJzburg; greatest length, north to south, 124 miles; 
greatest breadth, east to west, 112 miles; area, 8670 
square miles. It belongs decidedly to tiie class of 
alpine lands, being traversed by three distinot moun- 
tain chains, branching partly from the Noric and 
partly from the Oarnian Alps, and attaining in their 
culminating points of the Grimming on the north- 
west, and the Eisenhut on the south-west frontiers, 
the respective heights of 7400 and 7646 feet Between 
the mountain-ridges are numerous valleys of greater 
or less extent but the only part of the surface which 
flattens down, so as to have somewhat the appearance 
of a plain, is in the south-east where the Mur and 
the. Brave are gradually approaching each other, pre- 
paratory to their final junction in Hungaiy. The 
whole of Styria belongs to the basin of the Danube, 
which drains it by means of four rivers, the Enns in 
the north; the Mur, which traverses the duchy cen- 
trally, first in an easterly and then in a southerly 
direction; the Brave, which traverses the south in 
an easterly direction; and the Save, which nowhere 
belongs wholly to Styria, but onl^ forma part of the 
boundary between it and Camiola. There are a 
great number of small lakes embosomed among the 
mountains, and generally rich in natural beauty. Not 
much of the surface of Styria can be regarded as abso- 
lutely sterile, yet the extent of arable land is necessarily 
very limited, though the soil in the lower grounds is 
generally fertile. In many districts the vine thrives 
well, and some of the wines have acquired a high 
name. All the ordinary kinds of fruit abound, and, 
as auxiliary crops, hemp, flax, and the poppy are 
extensively cultivated. The breeds of domestio 
animals (milch cows excepted) are generally of an 
inferior description, and the management of stock is 
very imperfectly understood. The great sources of 
wealth m the country are the forests and minerals. 
The former cover nearly a half of the whole surfisce, 
and not only furnish immense quantities of the finest 
timber, in the hewing and forwarding of which to the 
ports of export great numbers of the inhabitants are 
constantly employed, but contain inexhaustible sup- 
plies of fuel for smelting furnaces. The minerals 
include gold, silver, lead, copper, cobalt, and zinc in 
limited quantities, and iron of the finest quality and 
in the greatest abundance. The other minerals of 
value are sulphur, alum, and rook salt. The raw 
materials thus obtained have led to the establishment 
of numerous manufactures, among which that of ar- 
ticles in iron has long taken the lead. The sojjrthes, 
tools, and other cutting instruments of Styrm are 
famous over Europe. Pop. (1900), 1,356,068, the 
majority of whom are of Gherman descent, about 84 
per cent being of Slavic origin, and mostly confined 
to the southern part of the duchy. 

STYX, in Greek and Roman mythblogy the name 
of a river of the infernal regions. By tms the gods 
swore when they wished to give peculiar sanctil^ to 
their oath. Styx was origin^y a rivulet in Aroadiai 
springing from a high rock near the town of Nona- 
mis. Its water was considered poisonotie to men and 
beasts, metids were corroded, and vessds burst to 
meoes ^ it. It is now called the Mauraaeria or 
Black Waters, and lometimei the Drako-neria or 
TtoriUe Waters. 
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SITABIA, or Swabia {GarmMi, SehwAin)^ ah 
ABoieiit GmiAn dadby whidi, after bearing the name 
of Alemannia» from its oxiginal inhabitants the 
Alemanni, changed it to Snevia or Sdbwabenland, in 
oonseqnenoe of the incursion of the Suevi On the 
division of the kingdom of the Franks in 848, Suabia, 
along witii Bavaria, became as it were the nucleiis of 
Germany, and its rulers continued for many centuries 
to bold a prominent place in its history. In 1376 
was fonne^ chiefly W the union of its towns, the 
celebrated Suabiim League. In 1612, when the 
Emperor Maximilian 1. divided Germany into ten 
circles, one of them was called the drde of Suabia. 
It formed the south-west, and perhaps the fairest and 
most fertile portion of Germany, and was bounded 
north by the cirdes of FranconiA and the Bhine, 
east by that of Bavaria, and south and west by the 
Bhine, which separated it in the former direction 
from Switzerland and in the latter from France. Its 
area was about 18,000 square miles, and its popula- 
tion about 2,200,000. By the Ulm constitution of 
1668, which was maintained with a few changes till 
the ddssolurion of the German Empire, its sovereignty 
was shared by the Duke of WUrtemberg, the Bishop 
of Augsburg, the Margrave of Baden, and the Bishop 
of Constance, with a supremacy in Austria. It is 
now divided between WUrtemberg, Baden, Bavaria, 
Hohenzollern, and Lichtenstein. Since 1887 the 
former Bavarian circle of Oberdonau or Upper 
Danube, has borne the name of Suabia- with-Neuburg 
(Schwaben-mit-Neuburg). It consists of the prind- 
of Neuburg, parts of Upper Bavaria (Ober- 
)l and the former Suabian episcopal and impe- 
rial dties, and has an area of 8858 square miles, and 
a pop. (1900) of 718,516. Augsburg is its capital 

SUABIAN ALPS. See Alps, Suablan. 

SUAKIN, a seaport of Nubia, on the west coast 
cl the Bed Sea. Ihe principal part of the town lies 
on a sm^ rocky island, but there are a number of 
substantial stone houses belonging to it on the main- 
land. The town is well fortified and contains a 
number of mosques and public buildings, of which 
the most deserving of notice are the residence of the 
governor (an official appointed by the Khedive), the 
custom-house, and the bazaar. The harbour is too 
shallow to admit large vessels. There is, however, 
a considerable trade, chiefly in gums, hides, butter, 
cattle, ivory, and ostrich feathers. It was occupied 
by the British in connection with the Soudan troubles, 
and is still held by British troops. Fop. about 10,000. 

SUARES, Francis, one of the most eminent 
scholastic and polemical writers of the Boman 
Catholic Church, was bom at Granada on the 6th 
January, 1648. He was sent to study law at the 
University of Salamanca, where he was induced, 
along with 600 other stodents, by the eloquent 
app^ of Bamirez, to enter the society of Jesuits in 
1564. At first he made little promss in his sfiidies, 
and it was with great difficult that the superiors of 
that order could be prevaileq upon to admit him. 
But his untiring industry and powerful memory 
carried him over every difficulty, and having taken 
the vows at the usual time, he was employed in the 
educational department teaching philoBophy and theo- 
lo^ at Valladolid, Borne, Alcala, and wamanoa. 
His renown as a t^her having reached Philip II., 
that monarch appointed him principal professor of 
divinity at the University of Coimbra in 1697, a 
position which he held untfi his death, which occurred 
at Lisbon in 1617. The most recent edition of his 
works, in twentynslght vols. 4to, was completed in 
Paris in 1860. Me took part in the famous contro- 
vert on craoe and free-will, between the Thomists 
and the Molinists. and conceived a tystem called 
^Gongroism,' which is a modified form of Molinism. 


and which teaches that, while God gives to all grace 
sufficient for their salvation, He gives to the elect a 
grace so fitted to their character and oirenmstanoes 
that they infallibly, though voluntarily, submit to its 
influence. The work of his whidi attracted most 
attention is the Defensio Catholiofle Fidei contra 
Anglicanss Seotss Ezrores; it was written by com- 
mand of Pope Paul y. against the oath of allerianoe 
required by James I. It appeared in 1618, and gave 
rise to a quarrel between the English sovereign and 
Louis XIIL on the one side, and the pope on the 
other; and the work was burned pubUoly by the 
hangman both at London and Paris. 

SuBALTEBN, in the army, is a commissioned 
officer below the rank of captain, that is a lieutenant 
or Bub-lioutenant. 

SUBERIC ACID (CBH14O4), an acid obtained 
from cork (hence the name, from the Latin mber) by 
oxidation with nitric add. This add is more easily 
produced by treating commercial stearic or oldc add 
with nitric add; it forms large colourless crystals, 
which melt at HO*" C. Suberic add is dibasic, form- 
ing a series of suberates the genenJ formula of which 
is M8HiaC|04, where M represents a monovalent 
metal 

SUBIACO (andent, Sdblaqttettm), a town of Italy, 
in the province of Rome, on a height near the right 
bank of the Teverone, 84 miles east of Rome, in a 
beautiful and romantic district. It is a dull place, 
with dark narrow streets, but has a fine old castle, 
which crowns a height, and was for a^ the summer 
residence of the popes, and a very han^ome cathedral 
dedicated to St. Andrew. In the vicinity are the 
remains of Nero’s villas, and near it a celebrated 
monastery deserving of notice as the place where the 
first Italian printing press was established. Pop. 
7367. 

SUBJECT. See Object. 

SUB-KINGDOMS OF ANIMALS, the name 
given to the great primary groups into which, in 
the scheme of classification, the animal kingdom is 
divided. These sub-kingdoms are sometimes also 
known as } morphological types,’ for the reason that 
these Bub-kingaoms are constituted by a greater or 
less number of ftnimals whose bodies are constructed 
on the same fundamental type or plan. It was the 
recognition of this latter fact whiiffi raised the study 
of modem zoology far above that of preceding eras; 
and the discovery of the existence of certain definite 
typfs or plans of structure in the animal world re- 
sulted from the careful pursuit of morphology 
(which see), or the science of structure. The recog- 
nition of t^ fact aided the scheme of classification 
in affording a sound structural basis for the arrange- 
ment of animal forms apart from mere exter^ 
likenesses or differences, l^us, knowing, for example, 
that Insects, Worms, Ontipedes, Crustaceans, 
Spiders, &c. (Annulosa), have their bodies (notwith- 
standing variations in form or detril) built up on 
one and the same fundamental plan, our labours in 
classifying these animals, or in forming an idea of 
their essential relations, are greatly assisted. Simi- 
larly, when we examine Fishes, Reptiles, Birds, and 
Mammals, including man himself, we find a cdngle 
type or plan running through the various mups, 
and in virtue of this primary likeness we mclude 
these forms in the sub-kingdom or type of the Ver- 
tebrata. And we may find a similar idea of struc- 
tural resemblance uzdting the Shell-fishea^ Cuttle- 
fishes, &C., to form the sub-kingdom Mollusoa; and 
the Sea-anemones, Zoophytes, Corrib to form 
the sub - kingdom Ooelenterata. ^e tendency 
amongst recent zoological syatematisto hM been to 
increase the number of primary sub-divisions of the 
animal kingdom, and alterwaw to ascertain their 
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Tiiying affinitieSi The doctrine of deeoent with 
modification and the extension of our knowledge of 
embryology have died fredi Uffht on the subject, but 
there is not yet any universidly accepted system of 
dassification. The tennsiid-Hfi^pdoiii is being rapidly 
displaced by the more appropriate term The 

following is one modem arrangement of the animal 
kingdom, and it will serve as a type of most: — 

Ihylom L Protozoa (First Animals).— Amceba. For- 
amlnlfera, Badlolarians, Infusoriana Ac. 

„ n. PORlFXRA(FOre*bearingAninial8).— SpongM. 

„ IlL 0(XLXiiTXRATA(Hollow*inteBtined Animals). 

—Polyps, Corals, Sea • anemones, lelly* 
fishes, Ac. 

„ IV. PLATTHILMIHTHXS (Flat-woims).— Turbel- 
laiians, Liver*flukes, Tape-worma 
„ V. Nxmkrtka.— R ound worms. Ac. 

„ VI. Nkmathxlximthis.— T hread- worma 

„ Vll. Botifkra (Wheel -bearing Animals).— 
Wheel-animalculea 

„ VIIL Mollusoa (Soft-bodied Animals). — Shell- 
fish, Cuttle-fishes, Ac. 

„ IX Ammxlida (Hinged Animals).— Many kinds 

of Worms. Leechea Ac. 

„ X SlPUNOULOlDlA.— Spoon-worms. 

„ XI. PRXAPULOTPXA.— Worm-like Animala 

„ XII. Phobokidba.— W orm-like Animala 

„ XIII. POLTZOA.— Sea-mats, Sea-mossea Ac. 

„ XIV. Braghiopoda. -L amp-shells. 

„ XV. CH.STOOMATHA.— Worm-like Animala 

„ XVI. Arthropoda (Jointed Animals).— Insecta 

Mvrianods. Crustaceans. Ac. 

„ XVIL Eohinoderxata (Spiny-skinned Animals). 

-Star-fishes, Sea-urchins. Ac. 

„ XVIII. Chorpata (Animals with a Notochord! — 
Balanoglossus, Sea-squirts, and all Ver- 
tebrata (Fishes, Amphibians, Keptiles, 
Birds, MammalB). 

In the above list the phyla are arranged in a 
generally ascending order, but they must not be 
regardea as forming a linear series. The more 
advanced forms of certain groups are in many ways 
ahead of the lower forms of groups above them in 
the scale, but the general type of their organization 
is lower. The facts of degeneration and life-histoiy 
must be taken into account both in the classification 
and in determining the affinities of the phyla to 
one another. The latter can be graphically shown, 
so far as ascertained, by a tree-diagram (see J. A. 
Thomson’s Studies of Animal Life, and Parker and 
Haswell’s Zoology). All the phyla but the first are 
included under the term Metazoa, and those from 
VIII. onwards are collectively designated Gcelomata, 
because they have a cfdom or body-cavity. In some 
older classifications Vermes (Worms) was a sub- 
kingdom comprising a heterogeneous assemblage of 
worms and eveiything at all like them, thus in- 
cluding the Phyla IV.-Vn., IX.-XIII., XV. An- 
nulosa was formerly the name of a sub-kingdom 
equivalent to Phyla IX., XV.-XVI. taken together. 
Milne-Edwards' Molluscoida included Phyla XIII.- 
XIV. together with the Tunicata of XVIII. The 
Sponges (Phylum II.) were formerly included among 
imtozoa. 

SUB-LIEUTENANT, in the British army, from 
1871 to December, 1876, the title of the lowest rank 
of commissioned officers. At the former date the 
titles ensign (in the infantry) and comet (in the 
oavahy) were abolished and sub-lieutenant substi- 
tuted ; at ^e latter date that of second lieutenant 
was substituted for sub-lieutenant in both cases. 
According to the rogulations now in force a second 
lieutenant’s commission in the British army is the 
first that may be obtained in the cavaliy and infantry, 
that only after examination. 

SUBLIMATE, CkiBBOSivs. See under Meroubt. 

SUBLIMATION, a process by which volatile 
sulxtanoes are vaporised by beat, and again con- 
densed in a solid form. This chemiccd process 
differs from evaporation only in being conmied to 
VOL. 


solid substanoes. It is nsoalljr performed either for 
the purpose of purifying certain substanoes and dis- 
engaging them from extraneous matters, mr of re- 
ducing them into vapour and combining them under 
that form. As all fluids are volatilised by heat, and 
consequently capable of being separated, in most 
cases, from fixed matters, so various solid bodies are 
subjected to a similar treatment Fluids are said to 
cfttftZ, and solids to iuhUme^ though sometoes both 
are obtained in one and the same operation. The 
Bubstanoe formed by the prooew of sublimation is 
called a tuUimate, The principal subjects of this 
operation are volatile alkf^e salts, neutral salts, 
composed of volatile alkali and add^ as ^-ammo- 
niac, arseniouB acid, benzoic acid, mercurial prepa- 
rations, and sulphur. 

SUBLIME, The. This term is applied both to 
that quality of objects which produces a mingled 
feeling of pleasure and awe and to the emotion itself. 
That quality in objects which excites this compound 
emotion early attracted the attention of psychologists^ 
the more notable of whose theories we can only 
briefly state here. Burke’s theory is that the essence 
of the sublime consists in terror acting either openly 
or latently, and the delight caused by this terror is 
referred by him to those principles of our nature 
which he terms passions of self-preservation. Lord 
Karnes says, * a beautiful object placed high, appear- 
ing more agreeable than formerly, produces m the 
spectator a new emotion, termed the emotion of 
sublimity ; and every other emotion resembling this 
emotion of elevation is called sublime’. This view 
is adopted by Dugald Stewart, who also holds that 
expanse and power are sublime by implying or 
suggesting elevation. Dr. Thomas Young holds 
that the sublime is but a larger or intenser form 
of the beautiful. Payne Kni^t suggests that the 
sublime is the effect of the influence of mental 
ene^ exciting a sympathetic energy within us. 
Blair considers that might, power, or force is the 
cause. Sublimity, according to Sir William Hamil- 
ton, requires magnitude as its fundamental principle, 
and exists in three forms — space, time, and power. 
Various theories have also In^n propounded regard- 
ing the emotion. It has been called by the foUoweiB 
of Burke a sense of security in circumstances of 
terror or peril. According to Hamilton it is a 
mingled feeling of pleasure and pain — pleasure in 
the consciousness of strong energy, pain m the con- 
sciousness that this energy is vain. Many other 
philosophers have attempt^ to analyse subhmify. 
The oldest extant work on the subject is that of 
Longinus, a distinguished philosopher of the third 
centu^ of our era. His work is in Greek and bears 
the title Peri Hypsous, but it deals rather with 
elevation or loftiness in speech and writing than 
with the nature of the sublime in general. In h^ 
Critique of the Faculty of Judgment Kant deals 
with the question in a masterly way. The pleasure 
experience in the contemplation of the sumime he 
regards as derived from its resistance to the interest 
of the senses. Many natural objects may be called 
beautiful, but in strictness none can be called sub- 
lime ; for the basis of the sublime is within us and 
is, as it were, projected upon nature. He distinguishes 
between the mathematically sublime, our sense of 
which is based upon our finding all sensible standards 
of measurement incommensurate with the ideas of 
the reason; and the dynamically sublime, which 
rests on qur consciousness of the great power of 
nature while feeling that it is not a power to which 
we must yield. Kant’s views were fukher developed 
by Schiller, Schelling, and other philosophers, and 
were oppos^ by Heider. Hegel also contributed to 
the elucidation of this difficult question. 

S8i 
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SUBLIME POETE-SUBWAYS. 


SUBLIME PORTK See Pobtk, Ottoman, and 

OONBTANTINOPLB. 

SUBMARINE CABLE, a rope of wires and in- 
sulating materials laid along the bed of a sea or ocean 
through which telegraphic messages are transmitted. 
The conducting portion of such cables is made of the 
very purest copper, and consists of a wire or a num- 
ber of wires twist^ into a strand, forming what is 
called the core. For the purpose of insuhiting the 
core it may be thoroughly covered with a pitchy mix- 
ture called Ohatterton’s compound, and then further 
covered with alternate coatings of gutta-percha and 
Ghatterton's compound. After the diameter has in 
this way been about doubled, the core is usually 
lapped with wet tanned hemp, and outside this a 
twisted skin of iron wires, which have separately 
been covered with a pitched lapping of Manilla yam, 
is formed round it. It is not usu^ to have a single 
wire as conductor, owing to the risk of breakage. As 
early as 1840 a system of submarine telegraphs had 
been proposed by Wheatstone, but it was not until 
1860 that the first attempt was made, and that but 
for a short distance—between Dover and Calais. 
This cable only lasted a few hours, owing to friction 
a^inst the rocks, but communication was re-estab- 
lished not long after. In 1867 an attempt was made 
with a British and a United States ship to lay a cable 
in the bed of the Atlantic, but it failed, the cable 
giving way owing to a strain being put on the paying- 
out machinery by the sudden dip of the sea-bottom 
westward from the Irish coast. In 1858 the same 
two ships, each with one-half of the cable on board, 
met in mid -ocean, effected a splice, and steering in 
opposite directions, ultimately succeeded in laying 
tne cable. After some time the transmitting power 
of the cable grew more and more feeble, and at last 
died out altogether. In 1865 another unsuccessful 
attempt was made, but in the following year a fresh 
cable was laid by the Great Eastern, and the cable 
of 1865 was recovered and completed. There are 
now some ten cables from Britain and two from 
France connecting Europe with North America. 
Britain communicates with Europe by fifteen or sixteen 
cables, and with Ireland by eight ; Japan is brought 
into communication with the outer world by cables 
to Shanghai and Vladivostock ; and a cable stretch- 
ing from Singapore to Java, and another from Java 
(Banjuwangi) to Port Darwin connect Australia and 
through it New Zealand with the telegraph system 
of the world. A cable from Vancouver by way of 
Fanning Island, Fiji, and Norfolk Island connects 
Canada with Australia and New 2^and. The 
length of the 1866 cable between Ireland and 
America is 2370 miles. Among the longest sub- 
marine cables are those connecting Brest with St. 
Pierre (3100 miles), Penzance with Nova Scotia 
(2920), Ireland with Nova Scotia^ Ireland with 
Newfoundland. 

An important difficulty in connection with sub- 
marine telegraphy consists in the resistance due to 
induction between the inner core and the outer iron 
Mdres or the surrounding water. This resistance 
becomes very considerable when the line of cable is 
long. The difficulty is removed when Thomson’s 
(Kelvin’s) mirror g^vanometer is employed to re- 
ceive the signal. This instrument is sensitive to the 
slightest pulsations of electricity in the cable, and 
signals are transmitted quickly when the cable is 
di^harged after each signal momentarily con- 
necting it with the opposite pole of the battery. 
Another instrument much used for recording signals 
sent through submarine cables is Thomson’s siphon 
recorder. See Telegraph (Electric). 
SUBMARINE VESSELS. See War Vessels. 
SUBORNATION. See Pbbjxtst. 


SUBPCENA, in Engli^ law, is a writ issued ia 
the king’s name, dimmed to a witness, command* 
ing him to appear at the court to testify what he 
knows in the case therein described, pending in the 
court, under a penalty (^ pcena) of £100, Should 
the court wish to examine any books or papers con- 
nected with the case in possession of the witness, a 
clause is inserted in the writ instructing him to bring 
them with him, and the writ is then caUed a tubpcena 
duces tecum. An action of damages lies against the 
party disobeying this writ, unless he has a good 
legal excuse, such as dangerous illness; but the 
subpoena must have been served a sufficient time 
beforehand to enable him to arrange his affairs in 
contemplation of his absence, and to reach the court 
if at a distance ; his travelling expenses must have 
also been ^id beforehand. ' 

SUBSIDY, a term used in various senses. It 
may signify the pecuniary assistance afforded, ac- 
cording to treaty, by one government to another, fre- 
quently in consideration of its furnishing a certain 
number of troops. In England the term was for- 
merly applied to an aid or tax granted to the crown 
for the urgent occasions of the kingdom, and was 
levied on every subject of ability according to the 
value of his lands or goods. Subsidies began to fall 
out of use after the Revolution ; it was necessary to 
procure larger funds than had been granted during 
the reign of the Stuarts, and these were raised by a 
land tax, customs duties, the excise, &c. 

SUBSTANCE {substantia), in a philosophical 
sense, is contradistinguished from accidmt, and signi- 
fies that which exists independently and unchange- 
ably; whilst accident denotes the changeable phe- 
nomena in substance, whether these phenomena are 
necessary or casual, in which latter case they are 
called accidents in a narrower sense. Substance itself 
is the essence which is capable of these phenomena, 
and in spite of any changes in the phenomena re- 
mains the same. Some schoolmen gave the name of 
substance to that in which exists our ideal of per- 
fection; others to a thing which exists through itself 
and for itself. The fundamental doctrine of Des- 
cartes’ philosophical system was the essential dif- 
ference between spirit or thinking substance, and 
matter or extended substance. These two stand for 
us in absolute opposition, and are only reconciled 
and harmonized through the Infinite Being of God. 
Spinoza rejected the dualism of Descartes, and re- 
garded thought and extension as attributes of one 
absolute substance, which he called God. Leibnitz 
calls substance that which contains in itself the cause 
of its changes. In natural science and in common 
life, substance is used to designate material things, 
especially simple inorganic l^ies and the £un(^- 
mental constituents of organic bodies, for example, 
a liquid substance. But every substance which falls 
within the scope of our observation, if we under- 
stand by substance that which is unchangeable in 
its phenomena, is only a relative one; that is, is such 
onljy in respect to some others, and is not uncon- 
ditionally independent, but must be conceived de- 
pendent upon one original cause of things. In con- 
tradistinction to the relative substance, therefore, 
we may speak of absolute substance as the one 
original essence of all things; and the relation of 
the latter to the former has been variously con- 
sidered. 

SUBSTANTIVE. See Noun. 

SUBWAYS, tunnels cut for various purposes 
beneath the pubb'c streets of large towns. l%e over- 
crowded state of the streets of London made convey- 
ance from one part of the metropolis to another a 
matter of some danger and delay, and it was sug- 
gested many yesrs ago by the late Charles Pesnoiii 
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•oUoltor to the dtj oorporatUm, that an underground 
tailway would r^ve the rtreeta of muoh of the 
traffia It was lome time before the idea oame to 
be looked upon with favour by practical men, but at 
iaat^ about 1855, a company was fonned to oonstruot 
an underground railway, to which the oorooration lub- 
eoribed £200,000, and t^ sum, together with the aid 
of the Great Western and Great Northern Bailwav 
Companies enabled the company to begin work wiui 
wme prospect of sucoess. The engineering difficul- 
ties were great. The workmen h^ to burrow for 
8 or 4 ^es underground, streets and houses were 
undermined, and the work had to be carried on in 
the midst of water and gas pipes^ sewers, mains, and 
ditches. At last, however, the work was accomplished, 
and the Metropolitan (or, as it is most commonly 
oalled, the Underground) Bailway was opened to the 
public in January, 1868. Subways were latterly 
uonstruoted by the metropolitan board of works be- 
neath most of the new streets opened in London, with 
the view of doing away with the nuisances caused 
by the stoppage of traffic when the pavement is tom 
^ to allow a or water main to be laid or repaired, 

llie first of these subways was constructed under a 
new street extending from Govent Garden Market 
to St. Martin’s Lane, opened in 1861. This subway 
is an arched passage, 12 feet broad and nearly 7 feet 
high, built of solid and carefully finished brickwork; 
side passages, each 4 feet high by 3 feet wide, lead 
to the cellars of the dwellings lining the street. In 
this subway are laid the gas and water mains and I 
telegraph wires, the side passaffes conveying the two ' 
former necessaries direct into the cellarage. Bepairs 
can be carried on in it with the matest ease, and 
there are side entrances to permit me access of men, 
pipes, and other materials. The drains from the 
houses are formed of strong stoneware pipes, passing 
at a rather steep incline beneath the subway into the 
main sewer, wmch is placed below the floor of the 
subway in the centre, not so deep, however, but that 
it can be instantly opened. The Thames Northern 
Embankment has a subway for the Metropolitan 
District Railway, another for the great low-level 
sewer, and another for gas and water pipes. Sub- 
ways of a similar nature have been fonned in some 
of the more important towns in the north of England 
and elsewhere. Glasgow has a subway for passenger 
traffic within the limits of the busiest part of the 
dty. It is operated by means of a cable, and in this 
respect is pemaps unique. 

SUOC^SION, Afobtouoal, is the transmission, 
through the episcopate, of the power and authority 
•committed by Christ to his apostles for the guidance 
and government of the church. According to this 
view it is only the regularly-ordained priests who 
have a divine commission to preach the gospel, ad- 
minister the sacraments, and guide the church ; and 
it is maintained by many believers in the doctrine 
of apostolical succession that those Christian sects 
which have no regular succession (having separated 
from the Roman Church without retaining^ministers 
regularly ordained, that is, almost all Protestant 
sects except the Anglican Church) have, strictly 
speaking, neither church nor sacraments, seeing they 
have no apostolical authority. In the Church of 
England this doctrine was first clearly and zealously 
mamtained by Laud and his followers. At the 
mesent day it is chiefly the members of the High 
^nrch party who regard the doctrine as of much 
importance. See Bishops and Obdination. 

iSUCOESSION DUTY. By 16 and 17 Viet. c. 51 
certain duties are charged upon all property, whether 
real or personal, passing by the decease of persons 
dying after 19th May, 1858. The interest of a suc- 
cessor in real p roperty is oensidered as an annuity on 


his life, and tables arsi , . 
the annuity. To achil3‘or parent, or anv lineal das- 
oendant or ancestor of the deceased, the onty ohaigfs- 
able is one per cent; to a brother or sister, or their 
descendants, three per cent ; to an unde or aunt^ or 
their descendants. Jive per cent ; to a great unde or 
great aunt, or their descendants $i» per cent; to any 
other relation or any stranger in blo^ ten per oenl 
Where the whole sum, pas^g from the deceased to 
his successors, does not exceed £100. no duty Is to be 
charged, and no duty is to be payabird on any succes- 
sion imder £20. Persons (such as husband or wife 
of the deceased) who would not have been charged 
for legacy duty, are exempted from the duties imposed 
by the act All the property of a deceased person 
is first liable to estate duty (by act of 1894), and 
then to legacy and succession duties. The subject is 
rather intricate, and in practice a lawyer is usually 
consulted in a case of succession. 

SUCCESSION WARS are wars which arise from 
daims for the possession of the crown on the oooasiou 
of a sovereign dying without undisputed legal heirs. 
In modem European history the most important of 
these struggles were those of the Spanish succession 
(1700-1718), and of the Austrian sucoesaion (1740- 
1748). 

Wab of the Spanish Suooesbion.— -Shortly before 
the death of Charles XL of Spain, without issue cv 
collateral male heirs, several competitors laid claim 
to the throne, the two principal being the dauphin of 
I France, son of Charles’s elder sister; and the Emperor 
I Iieopold, who first claimed as male representative of 
the younger branch of the house of Austria, being 
descended from Ferdinand, second son of Philip ana 
Joanna of Castile, though he afterwards withdrew this 
daim and substituted another in right of his mother, 
Mary Ann, daughter of Philip 111. of Spain. The 
other leadi^ powers, Britain, Germany, and HollaniL 
were naturally deeply interested in the settlement of 
this question, for the union of either France or Aus- 
tria with Spain, which at that time ruled over the 
Netherlands the Milanese, Naples, and Sidly, and 
vast territories in America, would have seriously 
endangered the balance of power in Europe. After 
much negotiation which had little result, Louis XIV. 
put forward his second grandson, Philip of Anjou, os 
the representative of the French claim, and 
nominated his second son Charles as his substitutSL 
both parties solemnly promising that Spain should 
never be incorporated with their respective dominions. 
Charles of Spain’s second consort, Mary Ann of Neu- 
burg, being a sister of the empress, naturally promoted 
the views of Leopold ; in which, however, she was 
opposed by the Count d’Harcourt, a clever diplomatist 
sent by Louis to Madrid, who by his poptuar man- 
ners, winning address, and partly it is said by bribery, 
conciliated many of the nobles and grande^ whom 
the xnaladroitness of the queen had alienated from 
her p^y. The French ambassador also worked upon 
the timid mind of Charles by menaces, plainly in- 
timating aresort to force if the rightsof the children of 
France should be superseded. By these means the 
King of Spain was induced to recognize Ph^pof Anjou 
as his heir, 2d October, 1700. On the 1st November 
the king died, and the Junta immediately caused 
Philip to be proclaimed at Madrid. The young Idng 
entei^ his capital on the 18th February, wlmre he 
was received with the acclamations of the people. 
All the European provinces and all the American 
possessioiis of the Spanish empire recognized the 
new monarch, nor was his title at first dliqmted hw 
the greater put of the European powers. If Louis 
had now aoM with moderraon and judgment he 
mi^t have prevented the great coalition that was 
at length fonned against him; but hk measuxes weve 
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■uoh M to axolto ini^oloii, while they offended by 
their airognnoe. On the deeth of Jamee IL of Snf * 
the French ki^ reoqgnized hie eon the old 
Pretender ae Jamee in.; the new worke which the 
French were conatruoti^ on the Dutch frontier 
alarmed the Statea-ffeneral, and on the 15th May, 
1702, England and Holland allied themaelvea with 
Auatria, and declared war againat Louie XIV. and 
the Siaurper* of Spain. The oonteat had, however, 
been already opened by Austria unaided Prince 
Eugene descended into the plains of Verona at the 
heM of 25,000 men about the end of May, 1701, 
defeated the French under Oatinat at Carpi (0th July), 
and under Villeroi, at Chiaii (Septemto), but this 
severe fighting had no adequate result In the fol- 
lowing summer Marlborough led an Anglo-Dutch- 
German anny into Belgium, and reduced one by one 
the French fortresses on the Maas; the German 
States, which, with the exception of Bavaria and 
Cologne, had been gained by Leopold, sent out an 
army under the Margrave of Baden, which crossed 
the Bhine and cimtured Landau. Early in September 
the Elector of Bavaria raised an army and endea- 
voured to effect a jimction with Villars, who was sent 
by Louis to oo-operate with him, but they were both 
kept in check by the Margrave of Baden. In 1703 
Marlborough, whose actions were hampered by the 
delegates of the States-general, confined hims^ to 
reducing the strongholds held by the French in the 
Low Countries. In Germany the Elector of Bavaria 
drove the Austro-German armies out of his domi- 
nions, and formed a junction with Villars. The latter 
advis^ a rapid march upon Vienna, which might 
have then been easily captured, but the elector pre- 
ferred to attack the Tyrol, where the French general 
Venddme^ with half the army of Italy, was to meet 
him. The Tyrolese, however, rose against the Bava- 
rians and oomp^ed the elector to retreat before 
Venddme could join him. The elector again united 
his foroes with those of Villars, and inflicted a severe 
defeat on the Imperialists at Hochstedt (20th Sep- 
tember); but many misunderstandings arose between 
the two commanders, and Villars in disgust obtained 
his recall In the following year Eugene and Marl- 
borough joined their foroes at Donauworth on the 
Danube, and ooming up with the Franco-Bavarian 
army under Tallai^ Marsin, and the elector, at 
Ble^eim inflicted upon it a severe defeat, 18th 
August. In consequence of this decisive victory the 
French had to recross the Bhine and evacuate all 
Germany. On the 4th of the same month Gibraltar 
hi^ been taken in a few hours by a party of English 
sailors. The campaigns of Marlborough in the 
Netherlands and of Eugene in Italy in 1705 have no 
feature of interest In Spain the English under the 
Earl of Peterborough captured Barcelona, and had the 
archduke proclaimed king as Charles IIL The year 

1706 was oisastrous to the French arms. In Italy the 
united foroes of Eugene and the Duke of Savoy fell 
upon the French while they were besieging l^rin, 
and gained a complete victoiy, all the siege artillery 
falling into their hands (7th September). All Lom- 
bardy submitted to the Imperialists, and Charles III. 
was proclaimed at Milan. In the Netherlands Marl- 
borough routed the French under Villeroi at Bamil- 
lies (28d May), and was prevented from besieging 
Dunkirk only W the jealousy of the Dutch. In 

1707 an Anglo-rortuguese army under the Earl of 
Galway entered Spain, but was met by a much 
superior FVanco-Spanish force under the Duke of 
Berwick at A l mans a, and completely defeated (25th 
April). In Southern Italy the whole kingdom of 
Naples submitted to a Imperial army under 
paun. Nothing of importance took place in Nether- 
lands or Gerinsay. Eugene and the Duke of Savoy, 


penetrating into France the Maritime Alps and 
Nice^ iq)pMured before Toulon towards the end of 
July, but the improaoh of some strong French divi- 
siona compelled them to retreat wim considerable 
loss. In the following year Marlborough and Eugene, 
according to a fixed arranTOment, reunited their foroes 
in the Low Countries, and ooming up with the French 
under the Duke of Burgundy and Venddme at 
Oudemunde inflicted on them a severe defeat (11th 
July). The allies then entered French Flanders, and 
laid siege to Lille its capital, which capitulated 22d 
Octobw. On the Bhine both sides remained on the 
defensive. In Spain Charles IIL was compelled to 
shut himself up in Barcelona. The island of Sardinia 
submitted to Admiral Lake in August, and in the 
following month Minorca was captu^ hy Lake and 
General Stanhope. The length and ill success of the 
war had now l^gan to tell with fatal effect upon 
France. The funds required for the equipment and 
support of the armies were raised by ruinous loans, 
injudicious and vexatious taxea the forestalment of 
future revenue and the issue of paper money and a 
debased coinage. A severe winter destroyed the 
com, vines, and fruit-trees, and the dearth and famine 
which ensued produced discontent and sedition. 
Louis XIV. SUM for peace, offering to give up, in 
the name of his grandson, the whole of the Spi^h 
succession, and to restore Strassburg to the empire; 
but the allies looked upon these overtures as mere 
tricks to gain time, and rejected thenL Both sides 
now made extraordinary preparations for renewing 
the struggle. Villars was sent into Flanders with 
an army of nearly 100,000 men to oppose Marlborough 
and Eugene, whose combined stren^ was slighUy 
superior, .^ter cimturing Toumai, the allies 
oeeded to invest Mons. For this purpose they nad 
to attack Villars in a strongly-fortifiM position at 
Malplaquet, from which they succeeded in driving 
him, but not without suffering enormous loss (11th 
September, 1709). After some more fighting, be- 
sieging, and negotiating, the death of the emperor, 
Joseph I., son and successor of Leopold, without male 
issue, leaving his crown to his brother Charles, 
changed the whole aspect of affairs. The British 
naturally thought that if Charles became undisputed 
sovereign of Spain and her dependencies, the very 
evil of an almost universal monarchy would be again 
established, the prevention of whi^ had been the 
chief cause for ti^ng up arms against Philip V. A 
new Tory ministry unfavourable to Marlborough 
having come into power, private preliminaries of 
peace were signed between France and England on 
the 8th Octo^r, 1811. Eugene, however, continued 
the war aided by the Dutch, and was pushing steadily 
forward on Paris, but the defeat and capture of the 
British contingent under the Earl of .^bemarle at 
Denain by ViUars (24th July, 1712) so weakened his 
forces that he was compelled to retreat. This defeat 
gmtly modified the riews of the Dutch, and the 
English government persuaded the States-general to 
moderate their demands and come to terms with 
France. On the 11th April, 1718, the Dutch pleni- 
potentiaries signed a treaty of peace with Fwoe, 
their example being immediately followed by Prussia^ 
Savoy, and Portu^ Forsaken by all his allies, the 
Emperor Charles was relnotantly compelled to sto 
a treaty at Baden, 7th September, 1714, in which he 
recognized Philip V. as Id^ of Spain. See Utbioht 
(PsAOB of). 

Wab of THi Aubtbiav Suooesuov^ — O n the ex- 
tinotion of the male line of the house of Hi^wbnig, 
by the death of cWles VX (20to O^ber, 1740), 
his eldest daughter, Maria Theresa, in terms of the 
Pragmatic Sanction (which see) claimed the whole 
of dominions, and at once assumed the govern- 
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ment^ wltn the title of Queen of HnngMy end Bo- 
kemie. The ennoimoeinent of her eoeeiwton wee 
ftmwered h^ Xnglend, KoMde^ PnxMhi and the 
Stetei-genenJ wiui aararanoee of fiiendidiip and 
KoodwuL IVaaoe letnnied an evadTe anawer; 
Gharlea Albert^ elector of Bavaria^ refused to ao- 
knowledM the Queen of Hungary until his preten- 
■Iona to the Auatoian auooeeaion were examined and 
decided. He appealed to two ancient documents — 
the marrisM contract between Albert V. duke of 
Bavaria and Anne, daughter of the Emperor Ferdi- 
nand L, and the testament of that monarch ; and he 
contended that by these two deeds the succession 
was assured to Aime and her descendants in default 
of maU heirs, the issue of the archdukes her brothers. 
Maria Ther^ however, having called together the 
foreign ministers at her court caused the testament 
to be read before them, when it turned out that it 
■poke not of the extinction of the male issue of 
Ferdinand*s sons, but of their UgUitncUe iasue. The 
first blow against the young queen came not, how- 
ever, from any claimants of her inheritance, but 
from a sovereign who had already acknowledged her 
right. This was Frederick IL of Prussia, who, in 
the middle of December, 1740, invaded Silesia at 
the head of 80,000 men, to sustain an old family 
daim on four duchies in that province. On the 
condition that Maria Theresa would cede to him all 
Silesia he promised a close alliance with himself, in 
conjunction with the Maritime powers and Russia, 
his assistance in upholding the Pragmatic Sanction, 
his vote for her husband as emperor, and an advance 
of two million thalers, but the high-spirited queen, 
determined not to begin her reign by dismem^ring 
her dominions, mve these offers a flat refusal Owing 
to an exhausts treasury and a disorganized army, 
all Silesia, with the exception of GWau, Brieg, and 
a few other places, was overrun bv the end of Jan- 
uary, 1741. A severe winter hindered further ope- 
rations for a time, but on 9th March the Prussians 
took Glogau, and pushed on towards Jagemdorf. 
The advance of three bodies of Austrian tniops 
from different quarters now threatened to hem in 
the Prussians, and to maintain his communications 
with Lower Silesia, Frederick had to risk a battle at 
Mollwitz, in which his forces were victorious, though 
he himself deserted them at the first charge (10th 
April). This victory called into action those powers 
that had postponed their schemes till they had 
learned the issue of Frederick’s attempt. France 
put herself at the head of a confederacy of all the 
claimants to the Austrian dominions, the principal 
among whom were the Electors of Bavaria and Sax- 
ony, sons-in-law of the Emperor Joseph 1.; Philip 
V. of Spdn; Charles-Emmanuel of Sardinia, who 
claimed the Milanese, and Frederick 11. of Prussia^ 
who demanded all Silesia. To this formidable coali- 
tion Austria could oppose only a few allies. Eng- 
land granted her an annual subsidy of £300,000; the 
Dutch were arming in her favour; the mixed popu- 
lation of Hungary and the peasants of the \l^rol 
rose almost in a mass. Towards the end of June 
the Bavarians entered the Austrian territory, over- 
ran Bohemia, and being joined by the French rmder 
Belleisle, occupied Lintz, the capital of Upper Aus- 
tria, without striking a blow. Alarmed by this in- 
vasion Maria Theresa bought the neutrality of her 
most formidable foe Prussia, by the cession of Silesia 
and the county of Glatz. On the 24th January, 
1741^ the Elector of Bavaria was unanimously chosen 
emperor, with the title of Chariea VIL, but at the 
moment when he had attained the object of his am- 
bition hk fortune began to turn. EJievenhtLller at 
the head of one Austrian army, advanced up the 
vallqr of the Danube^ captured a Franco-Bavarian 


corps 1^000 Btrong In lints (24th January), invaded 
Bavaria, and on Oe 18th Ftbraaiy took pcsMsricn 
of Mun^di, only a day or two after Obarfe s VIL’s 
eleotioo to the nnperial throne had been celebrated 
there. Another Austrian army under the Chrand- 
duke of Tuscany kept the French In check In Bo- 
hemia. The successes of Auskia alarmed Frederick 
n. for the security of his new aoauisitlon% and he 
suddenly broke the treaty, poured his foroes upon 
Moravia and Tipper Austria, and defeated die 
Austrians under Praoe Charles of Lorraine at Csss- 
lau (17th May). But Frederick was not inclined to 
push his victory farther, he once more made peace 
with Austria (11th June), and his examine was fol- 
lowed by the Elector of Saxony. In consequence of 
these arrangements the French under Belleiale, left 
without the co-operation of the Saxons, were forced 
by the manoeuvres of Charles of Lorraine to shut 
themselves up in Prague, where Maillebois, with tiie 
French army, was defeated in endeavouring to relieve 
them. Only 12,000 of the 60,000 men whom Belleisle 
led into the campaign succeed in escaping from 
Prague and making their way into France early In 
1748. In the May of that year Bavaria was again 
occupied by the Austrians under Prince Charles and 
KhevenhilUer. An Anglo-German army of 40,000, 
under the Earl of Stair, crossed the Maas and Rhine 
in March and April, in order to cut off the Bavarian 
army from France, and coming up with the FVench 
under Marshal Noailles at Dettingen completely 
routed them (27th June), but did not know how to 
profit by their victory, and nothing was done during 
the remainder of the campaign. The year 1744 
brings with it a new phase of the war ; !nranoe and 
Britain, which up till this time had been engaged In 
the struggle merely as allies, declared war against 
each other. In February a aescent was attempted 
on England, but Admiral Norris, aided by a tre- 
mendous storm, proved too strong for the French 
fleet, and the English proceeded to destroy gradu- 
ally the shipping of the French, and that of their 
allies, the Spaniards. As a compensation Marshal 
Saxe conducted a defensive campidgn in the Nether- 
lands, which covered the French arms with glory. 
Meanwhile the successes of Austria on the l^ine, 
and the ill-concealed regrets of Maria Theresa for 
the loss of Silesia, again alarmed Frederick for his 
possession of that province. He accordingly entered 
into an alliance known as the Union of Arankfort 
(22d May), with the emperor, the elector palatine^ 
and the IGng of Sweden, as Landgrave of Hesse- 
Cassel ; a secret treaty was also signed with France, 
5th June. A Prussian army of 80,000 men was at 
once poured into Bohemia, which for a time carried 
all before it, capturing the capital Prague after a 
siege of six ^ys, 16th Septeml^. The junction of 
a superior Austro-Saxon force, however, and the 
hostile attitude assumed by the Bohemian popcda- 
tion compelled Frederick to quit the kingdom with 
considerable loss. To avenge this attempt upou 
Bohemia the Austro-Hungarians broke into Ui^)er 
Silesia and Glatz, from which the Prussians were 
almost totally ex]^ed before the end of the year; 
but before the sp^gof 1745 the territory was again 
occupied by the Pruenans. Frederick’s unsucoemul 
invarion of Bohemia had proved of service to the 
emperor, as it compelled the Austrians to return from 
Alsace, and thus allowed time to recover his electo- 
rate of Bavaria. The Italian campaign of 1744 was 
unfavourable to the Austrians. In the preceding 
year they had driven the Spaniards almost to riie 
Neapolitan frontieri^ and seemed to threaten an in- 
vasion of Naples itsell To avert such a catastrophe 
Don Carlos joined the Spaniards with his forces, and 
enabled Ihem to drive m Austrians and Sardinians 
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oat of tho Popol territories towards the Po. On the 
20th January, 1745, died the Bmperor Gharles VIJL, 
an nnexpeoted event, which oh an g yi the face of 
affairs. He was succeeded in the Bavarian electo- 
rate by his son, Maximilian Joseph, then only seven- 
teen years of age. Being too young to make any 
pretei^onB to the impei^ crown, Md the war going 
BO unsucoeeidully for his cause, his subjects loudly 
demanded a termination of their miseries, and he 
aooordin^y concluded a peace with Austria^ 22d 
April llie King of Prussia having now no other 
alfy but France, remained on the defensive for a 
considerable part of this year. He intrenched him- 
self near Jauemik, on the Bohemian frontier, and 
awaited the approach of the Austro-Saxons. Prince 
Charles, who commanded them, advanced by Lands- 
hut into the plains of Hohenfriedbeig, where he 
was unexpectedly attacked and defeat^ by Fred- 
erick, near Striegau (4th June). Charles retreated 
into Bohemia followed by the Prussians, and another 
battle was fought at Storr, which again went against 
the Austrians (20th September). About this time 
the Queen of Hungary conceived the bold plan of 
detaching 10,000 men from the army of the Bhine, 
who, support^ by the Saxons, were to march upon 
Berlin; while Prince Charles was to attack the 
Prussian king in his winter quarters in Silesia with 
another army. Hearing of this project, Frederick 
determined to anticipate it by an advance into Sax- 
ony. About the end of November he entered Lusa- 
tia, reduced that province, and marched upon Dres- 
den. The King of Poland (the Elector of Saxony) 
fled to Pra^e, while Frederick’s veteran lieutenant 
Leopold of Dessau entering Saxony by way of 
Halle, took Leipzig and Meissen, defeated the Saxon 
army at Kesseldori (15th December) and joined the 
king before Dresden, which capitulated 18th Decem- 
ber. Maria Theresa was now compelled to listen to 
the impeals of the Elector of Saxony, as well as to 
the British cabinet, which threatened to withdraw 
its subsidy unless she made peace with Prussia. 
Frederick was willing to come to terms, feeling that 
he could not depend on the assistance of France, and 
that he was unequal to another campaign, his money 
being almost exhausted. The Peace of Dresden 
(25th December) assured him of Silesia and Glatz, 
the cession of which was guaranteed by England, and 
of an indemnity of 1,000,000 dollars from Saxony. 
As Elector of Brandenburg Frederick adhered to 
the election of Maria Theresa’s husband as em- 
peror, with the title of Francis I. Meanwhile the 
iVench under Marshal Saxe carried all before them 
in Flanders. The battle of Fontenoy, gained over 
the Duke of Cumberland and Field-Marshal Konig- 
seek (11th May), was followed by the capture of 
Touznai, Ghent, Bruges, Oudenarde, Nieuport, and 
Ath. Little was done on the side of the Khine. The 
Italian campaign of this year was unfavourable to 
^e Austrians. The Spanish-Neapolitan army, now 
joined by the Genoese and Modenese, and numl^ring 
in all 70,000 men, overran the whole of Lombardy 
and the greater part of Sardinia, compelling the king 
to seek refuge under the walls of his oapiW ; but in 
the following year (1746) the battle of Piacenza^ 
gained by the Austro-Sardinians over the Franco- 
Spuiish forces (16th June), compelled the latter to 
relinquish all their conquests and recross the Alps. 
On the 9th July died Philip V. of Spain, and was suc- 
ceeded by Ferdinand VI., one of whose first steps was 
to recall his forces from Italy, and the French, unable 
to hold out against their enemies, retreated across 
the Var, which left Genoa at fhe mercy of the 
Austrians, 6 th September. Marshal Saxe continued 
his career conquest in Flanders, and in 1747 he 
entered and overran Dutch Flanders, defeated the 


Duke of Cumberland at Laffeld (2d July), while hla 
chief engineer Count Ldwendahl oaptm^ after a 
siege of two months, the important fortresa of Ber- 
mn-op-zoom, deem^ by Vkt Dutch impregnahla. 
Meanwhile it was evident that the war was drawing 
to a close. Though great preparations were being 
made for another campaign, negotiations had been 
going on during the winter, and a congress had been 
appointed to meet at Aix-la-Chapelle, whose first 
conference took place 24th April, 1748. Great 
Britain and Holland were weary of the war; France 
and Spain were almost exhaust^ and preliminaries 
of peace were signed between these powers (80th 
April); Austria thus deserted by her allies grudg- 
ingly consented to sign on the 18th May; and the 
deflate Treaty of .^x-la-Chapelle was signed bv 
the French, ^glish, and Dut^ ministers on 18tn 
October, and in a few days after by those of Spain,. 
Austria, Genoa and Modena. See Aix-la-Chapxllu 
(Treaties of); also Austria, Frederick IL, and 
Maria Theresa. 

SUCCINIC ACID, an acid obtained by the dis- 
tillation of amber. By adding one twelfth part of 
sulphuric acid, diluted with an equal weight of water, 
the yield of acid is much increased. The add, being 
dissolved in hot water, and filtered, is to be saturated 
with potash or soda and boiled with charcoal. The 
solution being filtered, nitrate of lead is added; whence 
results an insoluble succinate of lead; from which, 
by digestion in the equivalent quantity of sulphuric 
add, pure succinic acid is separated. It is in white 
transparent crystals, which possess a sharp taste, and 
powerfully redden tincture of turnsole. It is sol- 
uble in both alcohol and water. Sucdnic add has 
the formula C 4 Hfl 04 ; it is a bibasic add, forming 
salts the generd formulse of which are MHC 4 B [4 0 « 
and M 2 C 4 H 4 O 4 , where M = a monovalent meUL 
The succinates of potash and ammonia are crystalliz- 
able and deliquescent. That of soda does not attract 
moisture. The succinate of ammonia is useful in 
analysis to separate oxide of iron. 

SIJCHET, Louis Gabriel, Duke of Albufera, 
Marshal of France, bom at Lyons in 1770, entered 
the military service at an early age (1790), and 
passed rapi^y through the inferior ranks. In 1796 
he was attached to the army of Italy, and attracted 
the notice of General Bonaparte, by his courage, 
boldness, and caution. He then served with distinc- 
tion under Mass^na and Joubert, and was one of 
the most active and successful of Napoleon’s gene- 
rals in the campaigns of 1805 and 1806. In IfiOS* 
he received the command of a division in Spain, and 
was almost constantly victorious till after ^e battle 
of Vittoria. His brilliant services in that country 
obtained him the marshal’s staff, and the title of 
duke. After the restoration Suchet was created 
peer of France. Having accepted, under Napoleon,, 
a command during the hundred days, he was de- 
prived of his seat on the second restoration, but re- 
admitted in 1819. He died in 1826. 

SUCKER and SUCKING-FISH, a name appUed 
popularly to the Remora (which see); to the C^clop- 
terus or Lump-sucker (which see) ; and also to the 
fishes belonging to the Teleostean genus lAfariu 
which is nearly allied to the Lump-suckers, and 
which is included in the family Discoboli The 
best-known forms are Montague’s Sucker (Xtporte 
Montagui) and the Common Sucker or Sea-snail 
(A. vulgaris). These fishes possess a single dorsal fin 
only, and as in other members of the group to which 
they belong the united ventral fins form a sucUng- 
disc, by means of which they adhere to stones and 
other fixed objects. They are small firiies, 8 or 
4 inches long, ^e Common Sea-suoker is sometimes 
named the * Unctuous Sucker/ from the quantify of 
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muooB whic^, like the Eele, it ■aoretee, and with 
which it coven its body. 

SUOSXING, SiB John, poet, was bom at Whit- 
ton in Twickenham parish, Midddesex, in Feb. 1609. 
He came of an ancient Norfolk family, and his 
father. Sir John Suckline, held important offices 
under James L His mother was a sister of Lionel 
Granfield, whom James in 1622 created Earl of 
^ddlesex. He entered Trinity College, Cambridfi^ 
in 1623, but left without taking a degree. By the 
death of his father in 1627 he inherited valuable 
estates, and in 1628 he set out on a tour in France 
and Italy. Returning to England in 1630, be was 
knighted by Charles 1., and in the following year he 
went to the Continent as one of a force raised by the 
Marquis of Hamilton for service under Gustavus 
Adolphus. In 1632 he was again in England, where 
he lived the fast life common among the young 
courtiers. About 1637 he began to be known as an 
author, and next year his tragi-comedy Aglaura was 
published. He raised and equipped a hundred horse 
at a cost of £12,000 to serve in the Scottish cam- 
paign of 1639, and his share in the retreat from 
Kelso exposed him to much ridicule. In 1641 he 
proposed to Charles a plan for obtaining the control 
of the army. This plan was disclosed to the parlia- 
mentary leisulers by one of Suckling’s friends about 
the same time as the unsuccessful attempt of the 
king’s agents to liberate Strafford from the Tower, 
and in consequence Suckling had to flee to Paris. 
He seems to have poisoned himself in that city 
about the middle of 1642. All Suckling’s really 
important works were collected in a volume entitled 
Fragments Aurea, published in 1646. They include 
the three plays Aglaura, The Goblins, and Brennor- 
alt, a tract on Socinianism, several letters, and non- 
dramatic poems. Of the poems the best known now 
are: A Session of the Poets, The Ballad upon a 
Wedding, and the short lyric I Prithee Send Me 
Back My Heart. The beautiful lyric beginning 
Why so Pale and Wan, Fond Lover ? forms part of 
Aglaura. The third edition of the Fra^enta con- 
tamed an unfinished tragedy entitled The Sad One. 
See the life in A. I. Suckling’s Selections (1836), 
and W. C. Hazlitt’s edition of The Poems, Plays, 
and other Remains (two vols., 1874). 

SUCRE. See Ohuquisaoa. 

SUCRE, Antonio Josk dk, was bom in 1793 at 
Cumana in Venezuela. He entered the insurrec- 
tionary army in 1811, and in 1819 he had attained 
the rank of brigadier-general. With the assistance 
of the Peruvians under Santa Cruz he gained the 
decisive victory of Pichincha, May 24, 1822, which 
was immediately followed by the capitulation of 
Quito. He totally routed the Spanish forces in the 
battle of Ayacucho, December 9, 1824, the most 
brilliant ever fought in South America. (See Ata- 
OUCHO, Battlk op.) Sucre promptly followed up 
this glorious victory, and his troops entered Cuzco 
on the 12th of December in triumph. Upper Peru 
was soon entirely liberated and turned into a republic 
called Bolivia, of which Sucre was elected president 
in 1826. An insurrection broke out in 1828, and 
Sucre was driven from the country; but he returned 
at the head of a Colombian army and reinstated 
himself. He was assassinated in the neighbourhood 
of Pasto in June, 1830. 

SUCTORIA, a name applied in zoology to various 
groups of animals characterized having the mouth 
adapted for sucking. The leeches, now usually known 
as Hirudinea, were formerly classified under this 
name. (See Leboh.) Amongst insects the fleas 
have been included in a group known hy the name 
Suctoria, and formerly the term was applied to an 
order of infusorians. Lampreys and aimilar fishes 


were also at one time known hy ^tins name, which 
has likewise bemi used in the classification of crus- 
taceans and flat- worms. In all these oases the term 
is no longer used. 

SUDAN. See Soudan. 

SUDBURY, a munidpsl borough of England, in 
the county of Suffolk, 18 miles west of Ipswich, on 
the left bank of the Stour. It is neat, clean, and 
well built, and has three parish churches, all spacious 
structures, principally of Peipradioul^ work; a 
Roman Catholic and several dissenting places of 
worship; a grammar-school, large church schools, 
board schools, and several charities; a town-hall, 
oom-exchange, and an hospital ; a literary and me- 
chanics’ institution; manufactures of silk, velvet, 
and cocoa-nut matting, extensive lime and brick 
works, and a considerable trade in coal and agri- 
cultural produce by the Stour. Pop. (1891), 7069 ; 
(1901), 7109. 

SUDBURY, a town of Canada, in Nipissing dis- 
trict, Ontario, situated to the north of Georgian 
Bay, on the Canadian-Pacific Railway, 443 miles 
west of Montreal. The branch to Sault Ste. Marie 
leaves the main line here. Two short railway lines 
connect the town with its celebrated mines of nickel 
and copper. The ores are partly reduced in furnaces 
near the town. Pop. in 1901, 2027. 

SUDDEN DEATH is usually considered to be 
that which occurs without immediate previous warn- 
ing. Any severe shock to the system, as a concus- 
sion or strong mental emotion sufficient to depress 
the powers of the circulation, produces sudden death; 
and this mode of dying is called syncope. A common 
faint is an illustration of this principle, and if not 
speedily recovered from, this state ends in death. 
(See Syncope.) If access of air to the lungs is 
hindered, as in suffocation, the arterialization of the 
blood is prevented, and death by asphyxia ensues. 
A common cause of sudden death is that dependent 
upon valve disease of the heart. In certain forms 
of valve disease minute particles of fibrin are de- 
posited from the blood on the edges of the valve. 
One of these, detached from the valve and caught in 
the blood current, may cause death by being carried 
to the brain and blocking some vessel there. In 
many instances, after a concussion, &c., the person 
affected is in danger of dying from syncope, but re- 
covers from it and passes into a state of coma. This 
often happens in a fit of apoplexy, which depends 
on pressure on the brain. (See Apoplexy.) A sud- 
den and severe blow upon the stomach, sometimes a 
drink of cold water when the body is heated or ex- 
hausted, may induce fatal syncope. The effects of 
intense heat, whether applied to a portion of the 
body, as in the case of a severe bum, or to the whole 
of it, often act as a concussion, and bring on fatal 
syncope. Lightning, when fatal, produces the fatal 
result by shock to the nervous system. Intense cold 
may act on the body in the manner of a concussion, 
and bring on fatal S 3 mcope. Various gases, such as 
carbonic acid gas, excite such violent sj^ms that 
the top of the larynx is closed, and, no air entering 
the lung^ death by asphyxia comes on. 

SUDETENGEBIRGE, a mountain - chain of 
Europe, which, taken in its most general sense, in- 
cludes all the mountain rangeswhich extend along the 
southern frontiers of Prussia and Saxony from the 
source of the Oder to that of the Elster ; in a narrower 
sense the chain which stretches east to west between 
Prussian Silesia and Moravia, and terminates at the 
source of the Neisse. Its culminating point is the 
SpiegUtzer-Schneeberg; height about 6000 feet. I^e 
mountains are chiefly composed of granite, which 
covers a large extent of suriace, but often lies con- 
cealed under gneiss and primitive schists. The prin- 
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dptl itnumi wUdi riw In ft mb the KaiMe on the 
norlii end the March or Morawe on the Boath. It 
<wntaitif minee of copper, lead, dnc^ and iron, and 
ooal i» found on aome of ita northern alopea. Tin, 
oobalt, ailver, and gold are alao found in amall 
quantitiea. The lower regiona exhibit fruitful fieldi 
and fine meadowa ; higher up the mountaina are well 
wooded, the trees belonging almoat entirely to the 
oonifersB ; the aummitB of the ridgea are Dare, or 
covered with a kind of dwarf fir. 

StfI)RAS. See Soodbab. 

SUE, MABiB-JosEPH-BuofiNE, a celebrated French 
novelist, was bom at Paris on 10th Deoember, 1804. 
His father, grandfather, and great-grandfather were 
all eminent physicians and surgeons. His Christian 
name of Eugbne was derived from Eughne Beauhar- 
nais, who, with his mother the Empress Josephine, 
offidated as sponsors for little Sue at the baptismal 
font. Having adopted the hereditary profession of 
medicine, he was, through his father’s interest at 
court, appointed, when not yet twenty-one, aide- 
major to a company of the royal body-guards, and 
shortly afterwards, in 1828, accompanied the Due 
d’ Angouldme on hk Spanish expedition as a member 
of his staff. In 1825 he exchanged the military for 
the naval service, and in the capadty of suigeon 
visited Asia, America^ the West Indies, and the 
Mediterranean, in which last he was present at the 
battle of Navarino in 1827. Not long after this his 
father died, leaving him an immense fortune, and 
Sue abandoned the sea and the medical profession 
for the brilliant and joyous life of Paris. For several 
years he revelled in the enjoyments of the French 
metropolis, dazzling the beau monde with the splen- 
dour of his feasts and equipages, and in his more 
serious moments devoting Itself to painting and 
literary composition. His career as an author was 
inaugurated about 1880 by the publication of Ker- 
nock le Pirate, in which he was the first to introduce 
to the French public the sea novel The effort was 
successful, and a series of romances, chiefiy relating 
to the sea, were issued from his pen in rapid succes- 
sion. These were Flick et Plock, Atar-Gull, La 
Salamandre, and La Vigie de Koatven. The spirit 
in which most of them is written is far from a whole- 
some one, soenes of horror and revolting sensuality 
being alternately mingled, whilst human nature is 
regarded in its most marful and depraved aspects, 
and the existence of virtue and goodness almost 
entirely ignored. Stimulated by success, and also to 
repair the paternal fortune, which had sadly dwindled 
down through a course of lavish expenditure, our 
author wielded his pen with untiring industry, enter- 
ing the departments both of historical fiction and 
the novel of real life. Of the former description 
were Latreaumont, Jean Cavalier, Ldtoribres, and 
Le Commandeur; of the latter were Arthur, La 
Coucaratcha, Deleytar, L'Hdtel Lambert, and Ma- 
thilda. But his fame was now to extend beyond 
France. The celebrated Myst^res de Pa^ which 
created so immense a sensation, was contributed by 
him to the columns of the Journal des D4bats, and 
produced him upwards of £4000. A no less suooobb 
was achieved by his Juif Erran^ which appeared in 
the Gonstitutionnel newspaper, and riveted every one 
by the fascinating interest of its sto^. llie attacks, 
however, on the Roman Catholic (^uroh the 
Jesuits, an exposure of whose malpraotioes is the 
leadii^ aim ^ the work, brought the thunders 
eooleaiastio on the authoi^s head, and a public 
exoommunioation of him was pronounced by one of 
the Frenoh bishops. His later novels are TEnfant 
Trouv4, Les Sept Pdohds Capitaux, Lea Myst^res 
dn Peuple^ and several others, but none of th ffm 
aome up tq the standard U Lsa My att rea de Paria 


andLe Juif Bmnt Heabo paUlshed In 1885 tiie 
firat part of a Histoire de la Marine Fran^alss^ 
whioh, however, never was completed, and partakei 
matt of the nature of romance than real history. 
Many suooessful dramatic pieoea were likewise pro- 
duoed by him, chiefly melodramas. The Socialist 
views shadow^ forth Sue in the Mysteries of 
Paris and the Wanderi^ Jew were unoualifiedly 
professed by him after the revolution of February, 
1848, when he joined the extreme democratic p^y. 
and in 1850 was elected a member of the National 
Assembly. The coup ditai of Deoember, 1851, 
placed him at the head of the list of the proscribed; 
and oompelleii thus to exiles be selected Annecy in 
Savoy as his place of abode. Through the Belg^ 
press he continued to rive to the world his sodal- 
istic theories in the Mysteries of the People and 
other publications. But his health was now declin- 
ing, and on 8d August, 1857, having been attacked 
by a severe fit of neuralgia, followed by hemiplegia 
and paralysis of the left side, he expired at Ajmeqy 
after a week’s illness. 

SUEABOBO. SeeSwEABOBO. 

SUECA, a town, Spain, on the left bank of the 
Jucar, 23 n^es south of Valencia, with broad streets 
and well-built houses, a parish church, court-house, 
j and several schools. While in the possession of the 
Moors it was a flourishing place, but decayed greatly 
after their expulsion. Its prosperity hu recently 
revived, and there are now several flour and rioe 
mills, and manufactures of bricks and tiles. Pop. 
(1887), 13,618. 

SUET, the fatty tissue situated about the loins 
and kidneys of certain domestic animals, especially 
the ox and sheep, and which is harder and leas 
fusible than the fat from other parts of the same 
animals. Beef-suet is much used for culinary pur- 
poses, and purified mutton-suet forms an ingrement 
m ointments, cerates, and plasters. 

SUETONIUS (full name, Caiub Suetoniub 
Tbanquilldb), a Roman writer, the son of a military 
tribune, flourished about 100 A.D. Little is known 
of the circumstances of his life. He distinguished 
himself as an advocate, obtained the tribuneship 
through the influence of Pliny the younger, and was 
appointed secretary {magiater epUtoianru/nC) to the 
Emperor Hadrian. I^m an expression of Spartian 
in hb Life of Hadrian we learn that Suetonius lost 
this place on account of his intimacy with the 
Empress Sabina; but the particulars cif the affair 
are unknown to us. EUs chief extant works are 
Vitas Duodecim Caesarum, amd the treatises De 
Ulustribus Grammaticis and De Claris Rhetoribus, 
both of which are supposed to be parts of a larger 
work. The former work gives an interesting account 
of the private life and personal character of the 
twelve first Roman emperors from Julius Caesar to 
Domitian, and is of great value to us from the light 
which it throws on domestic manners and customs. 
Among the best editions of Suetonius are those of 
Wolf (1802), Baumgarten-Crusius (1816>18), and 
Roth (1858). There is an English translation by 
Thomson and Forester in Bohn’s Classical Library. 

SUEUR^ Ls. See Lebueub. 

SUEVI, the general name of a number of united 
tribes who, before the Christian er% inhabited the 
greater pari of Germany. The Hermunduri, Sem- 
none^ Lombards, Angles, Vandals, Burgundians, 
Rugii, and Heruli, were the most important, at least 
the b^ known. In CsbssFs time they advanced to 
the Neokar and the Rhine. Tacitus aa^ that their 
name was derived from the queue in whirii they tied 
their hair. In the g r eat migiation of the northern 
nations the Suevi joined the Alans, entered Qanly 
and in 409 Suain. Ato the Vandals had gOM to 
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AlHoft ih« SootI tptmd m tf m PortogaL Tba 
VIriffoiha ofmane thmii entindj in 586, and their 
empm and name dliappeMed frm Spanidi hlitory. 
Tlioae of them who remained in Qennany were the 
anoeetora of the preaent Suahiuii. 

SUEZ, a town of Egypt^ on the bordera of Arabia, 
aitnated at the north end of the Bed Sea, and at the 
aonth end of the Snea Canal, 76 miles east of Cairo, 
with which and with Alexandria and other towns it 
Is connected by rail. Until reoently it was a small, 
fll-bnilt, miserable-looking place, ba(uy supplied with 
fresh water; but the oonstruction of &e Suez Canal, 
and of the fresh-water canal from the Nile (see next 
article) has caused a great change. The fresh-water 
canal has been taken advantage of for irrigation, 
which has quite altered the appearance of the land 
around. In the town the houses, offices, and ware- 
houses of European merchants are now to be seen 
in every direction. Among the principal building' 
are the Greek dhoroh, viceroy's villa, two hospital, 
custom-house, 'Phere is here a salt manufactory 
established by the Egyptian government. A stone 
pier carrying a railway, stretches from the town 
across an extension of the Red Sea (dry at low 
water) to Port Ibrahim, at the mouth of the Suez 
Canal. The population before the construction of 
the can al was 1500 ; it is now 15,000. 

SUEZ CANAL. Tliis great canal, which may 
be said to have converted Africa into an island, runs 
for nearly 100 miles, from Port Said on the Medi- 
terranean to Suez on the Red Sea, forming a channel 
navigable for laige vessels between the two. It is 
not the first work of the kind constructed in the same 
locality — a large canal from the Ked Sea to the Nile 
being known to have existed from six centuries 
before the Christian era to the latter part of the 
eighth century after it, when it finally became 
choked up and useless. Napoleon I., when in Egypt, 
had thoughts of making a great ship canal across the 
isthmus; and from that time various schemes for 
accomplishing this were proposed. At last, about 
1854, M. Fenliuand de Lesseps, a French engineer, 
obtained from the late Said Pasha, viceroy of Egypt, 
the concession or exclusive privilege of making a 
•hip canal from Suez to Tineh on the Mediterranean; 
ana after his plans had been weighed and debated 
for years he was able to form a company in 1858 for 
the purpose of carrying them out. the shares 

were taken in France, one-fourth in Egypt, and very 
few in England, mainly owing to Lord Palmerston’s 
objections on political groim^ and Robert Stephen- 
son’s on en^eering considerations. After many com- 
promises we following important conditions were 
agreed to: — The land on both sides of the canal is to 
Ym retained by the company for ninety-nine years. The 
quantity of this land is only to be sufficient for the 
purposes of the canal and for the various works at 
Port Said, Ismailia, and Suez; none of it is to be sold 
to other parties. All persons residing upon the con- 
ceded land are to be subject to the same local and 
consular juzisdiotion as residents in other parts of 
Egypt. Some of the privileges originally granted to 
the company by the viceroy of Egypt were bought 
back by him at very high prices ; some others he 
was unable to fulfil, and paid a corresponding com- 
pensation by remitting certain demands wmch he 
would have been otherwise entitled to make. In 
these and in other ways the viceroy became largely 
interested in the scheme. In November, 1875, the 
British mvemment bought from the viceroy his 
interest In the canal, oonsistix^ of 176,602 shares, 
for about £4,000,000, now yiel£ng about £880,000. 

The work was begun on the 25th April, 1850, 
and it vraa Mtimated that the canal would be wholly 
oomj^ted in 1864, at a cost of £6,000,000. It 


was epsaed milj on the 17th November, 18^, and 
the tom cost was about £16;000,000. Iiacge num- 
bers erf men were of course required for tiie work% 
and crowds of Fellah% Arab% Nubian^ Negroes 
Sicilians, Greeks, &o.. were engaged upon them, 
while dredges and other m a chin es ot gcMt power 
were also employed. To facilitate the construction 
of the great canal a service canal 20 feet wide and 
5 deep was constructed for part of the distance^ bv 
which men and materials oc^d easily be conveyed. 
A canal was also constructed for bringing fresh water 
from the Nile at Bulak near Cairo^ since without an 
extensive supply of this necessary of life the canal 
works could not have been cairiM on in the water- 
less regpon of the isthmus. This canal reaches the 
salt-water canal at Ismailia, about midway between 
the Mediterranean and the Red Sea, and then runs 
almost parallel to the course of the ship-canal till it 
arrives at Suez. Previously existing canal works 
were partly available for the fresh-water canal. It 
has proved a boon to the country all along its banks. 
It is about 40 feet wide and 9 deep, and is used for 
navigation as well as for domestic purposes and irri- 
gation. From Ismailia to Port Said fresh water from 
this canal is conveyed through large pipes. Plugs are 
inserted in the pipe along the route where necessary 
to allow the withdrawal of water for domestic or other 
purposes. The great canal itself differs in dimensions 
m different places, being narrowest where the amount 
of cutting was greatest For about four-fifths of its 
length (77 miles) it was at first 827 feet wide at the 
surface, 72 at the bottom, and 26 deep; for the 
remainder (22 miles) it was only 196 feet wide at the 
surface, the other dimensions being the same. Many 
portions of the canal were easily enough made, but ik 
other points the excavation demand^ an Immense 
amount of labour. In one place the workmen had to 
cut a passage 90 feet deep and 200 wide through sand- 
stone rock. Port Said was chosen as the Mediter* 
ranean entrance of the canal instead of Tineh, because 
here the deep water is nearer the shore. It has grown 
up since the works commenced, and possesses hasina, 
quays, a lofty lighthouse with electric light, Ac., 
and a harbour protected bv two breakwaters or 
piers, the one 2070 yards long, the other 2780. 
Leaving Port Said the canal firet passes for about 
24 miles along the eastern margin of Lake Menzaleh, 
an extensive and very shallow lagoon. The water 
of the lake is not admitted into ^e canal, which is 
confined between embankments, and is from 26 to 
29 feet deep— much deeper than the lake. Beyond 
Lake Menzaleh occurs a sandy strip of 8 or 4 i^es, 
after which the canal enters Lake Ballah, where 
embanking and dredging had again to be reseated to; 
passing through this for about 8 miles it next runs 
through a land portion of the same length, in which 
occurs the formidable cutting mentioned above, and 
it then reaches Lake Timsah, about half-way across 
the isthmus. This is a small lake, and mul long 
been dry, but is now filled with sea- water, and abounds 
with fisL Lake Timsah is a stopping place for vessels 
passing through the canal, and affords a large space 
suitable for anchoring. Between Port Said and Li^e 
Timsah the canal is nearly straight, and between the 
former place and Lake Ballah quite so; the southern 
half of its course is more winding. 0^ tiie western 
shore of Lake Timsah is situated we town of Ismailia, 
which owes its existence entirely to the canal and the 
railway which connects it with Zaraig, Cairo, and 
Alexandria. At Ismailia the fresh-water amaI is 
connected with the great canal by means of looks, 
their levels being different In the 9 miles through 
which the great canal is carried after leaving Lake 
Timsah enormous quantities of rook had to be 
removed; then come the Bitter Lakes, like Lake 
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Timsali formerly dried up, but now filled with sea- 
water ; then a length of 17 miles, partly through 
a shallow lake, partly through a sandy desert, after 
which the canal reacnes its terminus at Suez. Ex- 
tensive works have been constructed here, among 
which are a mole 850 yards long ; a dry dock, 413 
feet by 95, built by the Khedive of Egypt ; another, 
860 feet by 85, for the Peninsular and Oriental Com- 
pany; Ac. 

Tlie shipping passing through the canal has steadily 
increased since its opening. In 1870, 486 vessel^ of 
a total burden of 65^915 tons, sailed through it, 3 rield- 
ing the company an income of £206,400 ; in 1874, 
1264 vessels of 1,649,188 tons passed through, and 
the receipts amounted to £1,029,492. In 1900, 3441 
vessels, of 13,699,238 tons gross measurement, passed 
through, the receipts being about £3,625,000. The 
passengers passing through numbered 282,203. Fully 
one-half of the tonnage passing through is British. 
After Britain, in decreasing order, come the vessels 
of Germany, France, Holland, Austria, Russia, 
Japan, and Italy. The tolls charged are 9 francs 
per ton for laden passenger or cargo steamers and 
war-ships; 6^ francs per ton for ships in ballast 
without passengers; and 10 francs for each passenger. 
These heavy tolls, and the resulting enormous profits, 
together with the fact that Britain was miserably 
represented on the board of management, in course 
of time created much dissatisfaction among British 
ship-owners, and in 1883 there was much talk about 
the construction of a second canal. This came to 
nothing, but led to the widening and deepening of 
the existing canal, and the construction of large 
basins to allow north and south going vessels to pass 
each other. Since Jan. 1, 1902, the maximum 
draught for vessels has been fixed at 8 metres (26| 
feet). The depth is to be increased to 9J metres, 
and additional stations for large vessels are to be 
provided. The distance between London and Bom- 
bay by the old route round the Cape is about 11,220 
mdes; by the new route opened up by the canal 6332 
miles. Steamships are allowed to sail at a speed of 
5 to 6 knots an hour along the canal. 

SUFFOCATION. See Asphyxia, Drowning, 
Sudden Death. 

SUFFOLK, a maritime county of England, 
bounded on the east by the German Ocean, on the 
south by Essex, on the north by Norfolk, and on the 
west by Cambridgeshire. It extends about 56 miles 
in length and 32 in breadth, has a coast -line of 
50 miles, and an area of 1482 square miles. The 
county is bounded on the north, south, and west by 
navigable rivers, and is intersected by numerous 
streams. The navigable rivers are the Lark, form- 
ing part of the western boundary, and joining the 
Great Ouse near Mildenhall ; the Waveney, on the 
north boundary; the Stour, which forms a wide 
estuary ojxining to the sea at Harwich; the Gip- 
ping, which runs south-east by Needham-Market 
to Ipswich, where it takes the name of the Orwell, 
and, expanding into an estuary, unites with that 
of the Stour to form the harbour of Harwich. The 
Deben has its source near Debcnham, and, passing 
Woodbridge, widens into Woodbridge Haven. The 
Aide, after approaching very near the sea at Alde- 
burgh, where it expands greatly, turns towards the 
^uth and meets the sea below Orford. The county 
is traversed by the main line and branches of the 
Great Eastern Railway. Suffolk generally presents 
a level surface, the eminences being inconsiderable. 
The soil varies much in different parts, and the kinds 
of land may be distributed into clay, sand, loam, 
and fen. In the interior is a tract extending from 
north to south, consisting chiefly of a strong day, 
fertile in a great degree for all the objects of hus- 


bandry. Here is made much batter for the London 
markets. The sandy districts occupy the eastern 
and western borders of the county, that towards the 
coast being highly cultivated. Great changes have 
taken place on the Suffolk coasts in consequence of 
the encroachments of the sea. On the opposite side 
of the county the sands are spread over nearly the 
whole of the north-west angle, in which are a few 
spots of rich land, but the district chiefly consists of 
barren heaths and sheep-walks; and towards the 
Norfolk border the sand is light and subject to be 
driven by the wind, as is also the case with the south- 
eastern sandlands between Woodbridge, Orford, and 
Saxmundham. In these sandy districts are many 
extensive rabbit warrens. The loam districts are 
found almost exclusively on the borders of the rivers. 
Wheat, barley, pease, beans, and mangold - wurzel 
are grown to perfection. Of a total area of 948,765 
acres more than four-fifths is under crops, rotation 
grasses, or permanent pasture, whilst about 80,000 
acres are mountain and heath land used for grazing, 
and some 84,000 are under woods and plantations. 
The Suffolk cart-horse is well known for its power 
of draught, its chestnut colour, and its short legs. A 
black pig of small size is also largely bred and much 
esteemed. The trade of the seaports depends greatl^ 
on the exportation of com and malt ; ^e sea-salt is 
made on tne coast; the herring and mackerel fisheries 
are carried on at Lowestoft and several other places, 
whilst Aldeburgh is noted for its sprats, and oyster- 
beds are found in the Orwell and the Orford rivers. 
The municipal boroughs of the county are Ipswich, 
Lowestoft, Bury- St. -Edmunds, Beccles, Sudbury, 
Aldeburgh, Eye, and Southwold. Since the passing 
of the Redistribution Act of 1885 it has but two 
parliamentary boroughs, Ipswich (the county town) 
and Bury-St. -Edmunds, the former returning two 
and the latter one member to Parliament. There 
are five parliamentary divisions, namely. Eye, Lowes- 
toft, Stowmarket, Sudbury, and Woodbridge. Pop. 
in 1891, 371,235; in 1901, 384,198. 

SUFFRAGANS. See Bishops. 

SUFISM, a system of Mohammedan mysticism, 
which strives for the highest illumination of the 
mind, the most perfect calmness of the soul, and the 
union of it with God by an ascetic life and the sub- 
jugation of the appetites. This theosophy, clothed 
in a mystico-religiouB garb, has been professed since 
the ninth and tenth centuries by a sect which at 
present is gaining adherents continually among the 
more cultivated Mohammedans, particularly in Per- 
sia and India. The Arabians had from the earliest 
times an inclination to a life of religious contem- 
plation and monastic BoUtude. Hence even under 
the first caliphs ascetic religious fraternities were 
formed. As the four orthodox Mohammedan sects 
established several systems of scholastic philosophy, 
and a number of monkish orders grew up in the 
second centuiy of the Hejra, devout persons, 
plexed by this labyrinth of discordant theological 
opinions, found consolation in pious mysticism, ^is 
was the origin of the Sufis, whose idea of a mys- 
tical union of man with God gave rise to fanati- 
cism similar to that of the Christian mystics. The 
Sufis teach their doctrines under the images of love, 
wine, intoxication, fii^ &;c.; and the songs of Hafiz, 
one of the most distinguished Sufis, which seem to 
be Anacreontic strains in praise of love and wine, 
should rather be consider^ as setting forth the 
mystic doctrines of his sect. At first the teachings 
of the Sufis tended to the promotion of religious 
feeling even in the view of orthodox Mohammedans, 
but gi^ucdly they led to a mode of thought totally 
irreconcilable with the dogmas of Mohammedanism. 
Many of the precepts of the Koran, instead of being 
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liten^y foUowe^ rsoeived from the Sufis sn allego- 
rical inteipretation, and some of the doctrines of the 
Koran were explained in the same way. About the 
end of the ninth or the beginning of the tenth oen- 
tuiy the Sufis divided into two branches, one of 
which embraced pantheism, while the other sought 
to reconcile Sufism with Mohammedanism. The 
doctrines of the pantheistic section of the Sufis 
agree so remarkably with those of the Indian Ve- 
d!&nta that it can hardly be doubted that they had 
an Indian origin. Several of the most eminent of 
the Persian poets belonged to the Sufis. In this 
number are included, besides Hafiz, already men- 
tioned, Sen&yi, who in his Hadika (Grarden), written 
about 1160 A.D., gives expression to Sufi philosophy; 
Ferid-ed-din Attar, a contemporary of Senayi, and 
author of two great poems, Mentek Ettair (Conver- 
sation of the Birds) and Javahir Ess&t (Attributes 
of Being), in which he shows forth the various de- 
grees of intuition to which the Sufi can attain, as 
well as of a collection of biographies of the most 
distinguished Sufis, under the title Teskeret el-evl!ya 
(Portraits of Friends); Jelal-ed-dln-R6mi, who 
flourished about two generations later than the first 
two, and wrote the great poem Mesnevi (that is, 
i/doubled-rhymed poem); and Jami, who lived in the 
fifteenth century. (»^ Jami.) The celebrated 
philosopher and jurist Alghazz&lt was also an ad- 
herent of this sect. See Pahner’s Oriental Mysticism 
(1867). 

SUGAR. The name sugar is applied to various 
com}Kiunds of carbon, hydrogen, and oxygen, . all of 
which have a more or less sweet taste, a neutral re- 
action to vegetable colours, and are soluble in water. 
The sugars are generally of vegetable origin ; and 
among them the sugar which is so familiar as an 
article of consumption, and which is obtained from 
the sugar-cane and from beets, is distinguished par 
excellence by the name sugar. We propose to notice 
(1) briefly, the history of sugar; (2) the manufacture 
of sugar from the cane and from beets; (3) shortly, 
the chemical relationships of the various members 
of the sugar group; some trade figures being added. 

The word sugar comes from the French «ttcrc, and 
is supposed to be derived from the Persian sukkur, 
which again may probably be traced to the Sans- 
krit sarkara, su^. According to various authori- 
ties sugar has been known in India since a very 
early period, and the Chinese seem to have derived 
their knowledge of it from that country. In several 
passages of the Old Testament we find mention 
made of * calamus ’ and ^ sweet calamus ’, probably a 
species of sugar-yielding cane. Herodotus speaks 
of manufactured honey, by which he probably meant 
what we now call sugar. Theophrastus mentions 
honey obtained from a reed which grew in moist 
places in Egypt, and which had a sweet root. In 
Pliny wo re^ of a kind of honey which is collected 
from reeds as a white gum-like mass, brittle to the 
teeth. The Crusaders found sweet honeved canes 
in the meadows near Tripoli, in Syria, which were 
called zuora. The juice of these reeds, says Alber- 
tus Agnensis, was obtained by bruising the plants, 
after which it was strained and set aside in vessels 
until it hardened to a snow-like mass, which was 
then mixed with bread or water and eaten. Sugar 
seems to have been imported into Venice as early as 
990. In the twelfth centuiy it was imported into 
Northern Europe, generally from Sicily and Egypt, 
but only in small quantities. The Moors of Spain 
obtained the cane from Egypt, and the Spaniards 
from the Moors. By the Spaniards it was intro- 
duced in the fifteenth centu^ into the Canary 

it was carri^ to the and the West India 


Islands. Hawkins appears to have first brought 
sugar to England from the West Indies about the 
year 1560; but it was not until the early part of the 
nineteenth century that sugar began to oome into 
really general use in Great Britain. 

Sugar, in the ordinary sense, is prepared from the 
sugar-cane and from beets. The sugar-cane (/She- 
eharwn ofioinarum) is a plant of the grass onler ; 
it grows to a height varying from 8 to 20 feet ; its 
stalk is round, knotted, and hollow; the leaves, 
which attain a len^h of 5 or 6 feet, are riUbed. 
The beet from whi^ sugar is prinoip^y obtained 
is the white variety [Beta alba) of the species Beta 
vMtlgari^ or common beet, the mother plant of all 
the white varieties now grown in Germany, Austria, 
France, Russia, Belgium, Holland, &c., and for some 
years also grown in the United States of America, 
and more recently introduced into Australia. The 
first experiments relating to the existence of sug^ 
in the beet-root seem to be those of Marg^^ in 
1747. An impetus was given to the cultivation 
of beet in the time of the first Napoleon, who ex- 
cluded cane-sugar from the French markets ; but it 
was not until some time after his death that the 
trade in beet-sugar attained to large dimensions. 
(See the article Beet.) The countries which pro- 
duce the largest quantities of beet-sugar are wr- 
many, Russia, Austria, France, Belgium, and Hol- 
land. Germany produces absolutely the largest 
quantity, France coming next, while Belgium pro- 
duces the largest quantity per acre. 

The following table snows the average composi- 
tion of the sugar-cane and beet respectively:— 
Sugar-cane. Beet. 


Sugar 18 00 .... 18*82 

Water 72*00 .... 82*68 

Cellulose 0’6O .... 1*00 

Albumen, dtc — .... 1*60 

Salte 0*60 .... 1*66 


The first operation in the manufacture of sugar 
consists in pressing the juice from the cane or from 
the beet. The canes are made to pass between 
large iron rollers, and the expressed juice is col- 
lected in reservoirs : about 90 per cent of the jui(» 
is usually extracted. In the crushing of beets a 
machine is used in which the beets are squeezed 
against rotating cylinders furnished with saw-edges; 
the pulp thus obtained is pressed between rollers or 
in a Bramah press, or the juice is sometimes ex- 
pressed by means of a centrifugal machine. The 
expressed cane- juice is run into the clarifier, which 
has a coil of steam -pipe at the bottom, and sul- 
phurous acid (for bleaching and cleansing) is added 
and heated to a temperature of 176® F., milk of lime 
being then added to neutralize acidity in the juice 
and coagulate albuminous compounds. The tem- 
perature is maintained until a scum rises to the top 
and appears about to crack, when the steam is shut 
off, and the liquor allowed to settle for an hour. 
It will be found, if the juice has been properly 
* tempered that the scum remains at the top while 
the heavier insoluble matters will have settled to 
the bottom, leaving a fine pale straw-coloured juice 
between, which is run off by means of cocks placed 
at different heights in the clarifier. The scum and 
insoluble matters are removed to a filter-press and 
the remaining juice extracted. 

Having obtained a juice of sufficient purity it 
now remains to concentrate until crystallization is 
effected. This may be done either in a sincle 
vacuum-pan, or in * double ‘ triple *, or * quadruple * 

J effects ’, but space will not permit to describe eadi 
in detail, ^he proc^ carried out in large sugar- 
mills is with the * triple ’ or * quadruple * effect, and 
for illustration we might take a triple-effect app^ 
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mtuB. It oonsistB of three vaoaum-p^ connected 
with each other. The clarified caae-iuice ia run into 
the first pan« in which a vacuum of about 8 inches 
of mercury is maintained, and heated directly by 
steam of 5 lbs. pressure per equare inch (227** F.). 
The vapour from the juice in the first vessel is 
utiliz^ for heating the still more concentrated juice 
in the second one, in which a vacuum of 14 or 15 
inches is maintained, and in like manner the vapour 
from the juice in the second vessel is utilized to 
evaporate the juice in the third vessel, whicn should 
have a vacuum of about 28 inches or thereby. Thus, 
by taking advantage of the latent heat of the vapour 
from the juice in the first and second pan a great 
saving in fuel is effected. Theoretically 1 lb. of 
steam used in a * triple ’ effect will evaporate three 
times as much water from the juice as 1 lb. of 
steam used in a single vacuum-pan, in addition to 
the low tem^rature, corresponding to the vacuum 
obtained in the different vessel^ preventing darken- 
ing of the juice by overheating. Oryst^ization 
takes place in the third vessel, and when the desired 
size of cr 3 rstal is produced the contents are run off 
and the czystallized sugar separated from the re- 
maining liquor by running the * massecuite ’, as it 
is termed, into centrifug^ A second sugar is 
made from the separated li(j[uor, and the liquor from 
it again turned out as third sugar and molasses. 
The raw sugar has now to be refined, much of it 
being sent to Britain for this operation. In order to 
prepare raw beet-sugar, the expressed juice is heated 
to about 70° C. by steam; milk of hme is added, 
and the temperature is increased; the lime separates 
impurities in the form of phosphate of calcium, al- 
buminate of calcium, &c., which cover the surface 
with a dense white crust. As soon as the boiling 
juice begins to break through the crust the liquid is 
run off; the residue is pressed, and the syrup thus 
obtained is added to the decanted liquid. Carbonic 
acid is now passed through this liquid, whereby the 
greater part of the lime is removed as insoluble cal- 
cium carbonate. The syrup is now filtered through 
animal charcoal, concentrated by heating in the 
vacuum-pan, again filtered, and allowed to crystal- 
lize. 

As already stated, the raw sugar requires to be 
refined. For this purpose it is dissolved in water 
in an apparatus called a * blowup*, stirring -gear 
being fitted so that solution of the sugar is rapidly 
accomplished. The solution is heated to 170° F. 
and brought to a density of 28° Baum4, lime being 
added to neutralize any acidity. The liquor is now 
led to Taylor filters, which remove mineral and sus- 
pended organic matters. The Taylor filter consists 
of a chamber made of cast-iron plates open at the 
top, forming a receiving tank or filter-head. The 
bottom plate is perforate with holes in rows a short 
distance apart, these being fitted with gun -metal 
sockets into which are screwed gun-met^ bells, to 
the open mouths of which the Ster-bags, made of 


twilled cotton, are tied, wovon hempen sheaths open 
at both mids be^ plao^ over the bags. The sbera 
serves to restrict the eipansion of the bag, and at 
the same time gives a larBe filtering surmce in a 
small space. The front of the chamber in which 
the begs hang down is furnished with close-fitting 
doors, by whi^ access to the chamber is got. When 
the filters are to be used the doors are closed, and 
steam blown through so that the chamber may have 
a temperature ^ual to the liquor passing through. 
The hquor as it comes from the filters is sampled 
frequently so as to ensure clearness. It is next run 
over animal charcoal contained in cisterns from 15 
to 20 feet in height and 8 or 10 feet in diameter. 
At a short distance from the bottom of eadi cistern 
a perforated wood or iron false bottom is placed. 
Cloth is spread over this, and then the dstem is 
filled with char and ready for use. The liquor as 
it comes from the char should be bright and almost 
colourless. 

In order to induce crystallization the liquor must 
be boiled down, but the temperature required (110° 
C. or 280° F.) is under ordinary circumstances so 
high as to bring about the transformation of part of 
the crystallizable into uncrystallizable sugar. To 
prevent this action and at the same time concen- 
trate the liquor, vacuum-pans are made use of. The 
vacuum-pan consists essentially of two air-tight 
hemispherical vessels, firmly joined together, con- 
nected with an air-pump, a condenser, and a pipe 
for admitting steam. The liquor being admitted 
into the pan, the air-pump is set in motion, and a 
partial vacuum is produced in the interior. Steam is 
now caused to circulate through a pipe which is 
coiled within the pan until the liquid boils, while 
the vapour hereby produced is removed and con- 
densed. The Bvrup is thus boiled down without 
attaining a higher temperature than about 70° 0. 
The point to which concentration is carried is de- 
cided by an experienced workman, who, by the use 
of a 'proof-stick ’, is able to extract a quantity from 
the pan (without destroying the vacuum) and ascer- 
tain its exact state. When concentrate a slight 
addition of fresh liquor is run in, which disturbs 
equilibrium and causes some of the sugar to crys- 
tidlize out of the supersaturated solution. More 
liquor in successive charges is run in and the cr 3 ^tals 
gi^ually grow in size. When the pan is full a 
large portion of the contents is run off into heaters, 
where it is kept constantly in motion with stirring- 
gear until it can be run into the centrifugals and 
the sugar and syrup separated. The sugar in the 
centrifugal is washed with a little water or steam 
while the machine is in motion, so that the desired 
colour and appearance of the sugar wanted is arrived 
at. The portion of sugar and hquor left in the pan 
is fed with fresh hquor, and in this way larger ciys- 
tals are produced. The sugar as it comes from the 
centrifugals is spread on floors to dxy, and is then 
ready to be bagg^ and placed on the market for sale. 


100 kiloB. of beets yield on an average Ist product containing 07 per cent pure sugar 6*8 kilos. 

2nd .. .. 02 2;M .. 

» ,t 8rd ,, ,, 87 ,, „ 0 80 ,, 


4th 


8‘85 kilos. 

molasses, dtc 8'66 „ 

Total 12*60 kUos. 


The fnoldMes already mentioned is the dark- 
coloured impure hquid sepaiated from the sugar 
proper in the process of refining. It consists of a 
mixture of ciystallizable and uncrystallizable sugar 
and organic matters coloured by caramel: syrtip, 
or gol^ is a finer kind of molasses. Large 
quantities of mnlanfifm obtained in lyiftiring cane- 


sugar are used in the manufacture of rum, especially 
in the West Indies. 

Sugar-eandy is prepared by boiling su^ 83 nrup 
with a httle animial charcoal, clearing with white 
of egg, filtering, boiling down over an open fire, and 
crystalhzing. The crystallization takes place in a 
vessel whose sides are perforated. The smidl crystals 
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which form Me removed, together with the adher- 
ing syrup, hf means of warm dilute lime-water. 
8ugar-candy » known in commerce as r^ned wkUe^ 
which forms large colourless ciystals, and is prepared 
from refined cane-sugar; yklow candy, forming 
straw-coloured crystals, prepared from boiled sugar; 
and brown eanay, similar in colour to ordinary 
moist sugar, and prepared from inferior cane-sugar. 
8ugar-candy is largely used for making liqueurs, 
for sweetening champagne, ftc., and as a vehicle for 
administration of nauseous medicines; the inferior 
kinds are often used in restaurants for sweetening 
coffee and tea. 

A form of sugar different from that of the cane or 
beet is manufactured in tolerably large quantities 
chiefiy for the use of the brewer and wine-maker; it 
u called grape-sugar, and has the formula CftHisO* ; 
it is also known by the names of honey-sugar, fruit- 
sugar, stareh-iugar, &c. Grape-sugar occurs in many 
natural fruits, such as the |H3ach, plum, raspberry, 
strawberry, currant, gooseberry, pear, apple, and 
grape, in quantities varying from 1*5 per cent in the 
pei^h to 15 per cent in the grape. It also forms the 
solid crystalline portion of honey. Grape-sugar is 
not so easily crystallized as cane-sugar, and is pos- 
sessed of much less sweetening power than that 
variety. Grape-sugar may be prepared from grape- 
juice by heating it with marble, allowing it to stand 
so long as solid matter separates out, filtering, clear- 
ing with ox-blood, evaporating, and cryst^lizing. 
It is, however, more generally prepared by boiling 
Starch with dilute sulphuric acid, in the proportion 
of 2 kilos, of ordinary sulphuric acid, dilut^ with 
800 or 400 litres of water, to 100 kilos, of starch. 
The excess of acid is removed by the addition of 
carbonate of calcium; the clear liquid is run off 
from the precipitated sulphate of calcium, evapor- 
ated down by steam, filtered through animal char- 
coal, and run into the crystallizing vessels. These 
vessels are fitted with perforated bottoms, which 
may be opened or closed at pleasure ; through these 
the molasses is run off after the sugar has crystal- 
lized. Grape-sugar is used in brewing, being added 
to the malt before distillation ; it is also employed 
instead of honey in confectioneiy, and for colouring 
cognac, wines, kc. 

With regard to other sugars of some importance 
as articles of food we may specially mention maple- 
sugar, palm-Buga^, torghum-sugar, and maize sugar. 
Maple-sugar is made to some extent in the United 
8tates and Canada, being obtained from the sap of 
the sugar-maple. The trees are tapped in spring by 
boring holes from which the sap fiows. Palm-sugar 
is obtained similarly from incisions made in the 
date-tree and some other species of palm. Sorghum, 
like the sugar-cane, is one of the grasses. Some 
sugar is m^e from it in the Uni^ States and 
elsewhere, the process being similar to that adopted 
in the case of cane-sugar. 

It remains to notice briefly the chemical consti- 
tution and relationships of the sugars. The sugars 
are, for the most part, carbohydrates; they contain 
carbon, hydrogen, and oxygen, the latter elements 
in the proportion to form water. They may be 
classified thus : — 

L— FXmCBNTABLE SUOIBS. 

(a) Qtueoses, CeHuOe. 

Dextrose or grape-sugsr. 

Isevnlose. 

Galactose. 

Ac. 

Qt) Saeeharom, CyS^Ou. 

Oaoe-sogar. 

Lactose or mllk-fiigar. 

Ac. 


OLABS n.— NOBT-nnUflRTABLl SVQABB. 

Sorbite 

Moslte. 

Mtnnite 

Quercite 

Ac. Ac. 

The glnooeea, and also the saocharoBes, are distin- 
guished from one another by their physical pro- 
perties, chiefly by their action on a beam of polansed 
light (see Polabized Light), the plane of which is 
rotated by some to the right, by others to the left; 
the amount of rotation being also different for the 
different bodies. 

Grape-sugar or dextrose (CeHuOe) is very probably 
the aldehyde of a hexatomic alcohol (CcH8(OH)t), 
while cane-sugar (CuHeOn) appears to be form^ 
by the combination of two molecules of this alde- 
hyde with simultaneous elimination of water, thus: 
2 CeHuOs s= CxsHstOii + H^O. 

Cane-sugar cr 3 mtallizeB in large monoclinio prisms, 
which have a specific gravity of 1*606 ; when broken 
they exhibit phosphorescence. When heated to 160* 
cane-sugar melts to a clear liquid, which solidifies, on 
cooling, to an amorphous mass, to which the name 
of barley -sugar is commonly given. When cane- 
sugar is boiled with water and a few drops of add it 
is converted into a mixture of dextrose and leevulose. 
When an aqueous solution of cane-sugar is mixed 
with yeast and exposed to a warm atmosphere it 
is converted into carbon dioxide and alcohol, thus, 
CiaHaCii + II 2 O ~ 4 GgPE^O + 40 Oj. 

The quantity of cane-sugar in a solution which 
contains no other substance may be estimated by 
simply determining the specific gravity of the solu- 
tion ; if, however, other l^ies are present, another 
process must be adopted. 

(1.) The sugar may be estimated by allowing it to 
ferment in contact with yeast, and estimating either 
the carbon dioxide or the alcohol produced. One 
hundred parts of cane-sugar yield, according to Pas- 
teur’s experiments, 49*12 parts by weight of carbon 
dioxide and 51*01 parts of absolute alcohol. 

(2.) Another method is based upon the fact that 
grape or inverted sugar reduces an alkaline solution 
of copper sulphate with the precipitation of red 
cuprous oxide. The cane-sugar solution is boiled 
with a small quantity of acid until it is entirely 
changed into inverted sugar ; the lic^uid is run from 
a measuring vessel into a known quantity of a boil- 
ing solution, prepared by adding Rochelle salts (acid 
tartrate of potassium) and caustic potash to copper 
sulphate, until the whole of the copper is thrown 
down as cuprous oxide, and the supernatant liquid, 
which was at first deep blue, becomes colourless. Bv 
titrating the copper solution against a liquid whicn 
contains a known (quantity of sugar, the sugar-eqni- 
valent of the quantity employed is easily determined. 

(3.) By means of the saccharimeter (or saccharo- 
meter), which is an instrument for determining the 
rotatory power exercised by a solution of sugar upon 
a rav of polarized light (which see). 

Toe raw cane-sugar of commerce is distinguished 
by names derived from the country or district from 
which it is imported. The principal varieties in the 
English market are West Indian (including Cuban, 
Jamaica, Porto-Rico, Depaerara, Ac.), humritius, 
Java, Manilla, Brazil, Peruvian, Madras, Ac. The 
total quantity of unrefined sugar import^ into the 
United Kin^om in 1901 was 669,857 tons, which 
mostly went to Liverpool, London, Greenock, «id 
Bristol The total quantity of refined sugar im- 
ported was 1,062,842 tons, which was landed at the 
various importing centres. Of the unrefined sugar 
220,118 tons came from Germany, 190,646 tons from 
France, 86,415 tons from Belgium, while HoUimd, 
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Java, the Ar^ntine Republic, Brazil, and other 
foreign oountries also contributed to the general 
total From the Briti^ possessions there came 
77,231 tons, chiefly from the West Indies, Guiana, 
and Mauritius. Of the refined sugar Germany was 
the largest contributor with 662,022 tons, and next 
to it France with 247,682 tons, Holland with 180,419 
tons, the balance being mainly made up from Bel- 
gium. The total quantity of unrefined beet-sugar 
was 500,472 tons, and cane-sugar 168,885 tons. The 
total value of the unrefined sugar imported was 
£6,378,024, of the refined £12,948,666. The export 
of sugar refined in the United Kingdom was 27,816 
tons, which was shipped largely to the British East 
Indies, Canada, Norway, Sweden, and Denmark. 

SUGAR-CANE {Saocharum officmarum), a plant 
of the natural order Graminess, or Grasses, from 
the juice of which a large proportion of the sugar 
of commerce is obtained. It grows on an average 
to the height of 7 or 8 feet, and its broad leaves and 
large silky panicles give it a beautiful aspect. The 
stems are very smooth, shining, and filled with a 
spongy tissue containing the juice; the flowers are 
small and very abundant, clothed externally with 
numerous silky hairs. There are doubts whether 
the plant grows wild anywhere. The cultivated 
varieties (or species) are numerous, and vary con- 
siderably in size and otherwise. Some are known 
as red, yellow, black, purple, purple-violet, green, 
purple-striped, &c.; and the largest kinds, such as 
the * elephant cane* of Cochin-China, are said to 
reach a height of 80 feet. In the West Indies and 
elsewhere it is propagated by cuttings from the 
root end. The cuttings root at the joints under- 
ground, and from those above send up shoots, which, 
m eight, twelve, or fourteen months, are from 6 to 
10 feet long, and fit to cut down for the mill. A 
plantation lasts from six to ten years. The juice 
of the sugar-cane is so palatable and nutritive that 
during the sugar harvest every creature which par- 
takes freely of it, whether man or animal, appears 
to derive health and vigour from its use. The 
sugar-cane is now cultivated in all the warm parts 
of the globe, such as the West India Islands, Guiana, 
Mauritius, Brazil, Java, &c. As in the case of 
other cultivated plants, different kinds are suited 
for different soils, different manures, Ac. See pre- 
ceding article. 

SUGAR OF LEAD, the common name for acetate 
of lead. See Lead. 

SUHL, a town in the Prussian province of Saxony, 
in a valley on the Lauter, 30 miles south-west of 
Erfurt. It was once the most famous place in Ger- 
many for the manufacture of arms and articles of 
knigntly equipment, and is still a seat of the manu- 
facture of firearms, especially sporting guns and 
fancy weapons. There are also manufactures of 
porcelain, glass, leather, iron-founding, tanning, Ac. 
Pop. (1886), 10,606; (1896), 11,887. 

SUICIDE. See Homicide. 

SUIDAS, a Greek lexicographer, who must have 
lived about the tenth or eleventli century. He wrote 
a Lexicon which forms a kind of cyclopaedia and 
dictionary, giving explanations of woxds, and notices 
of persons, places, Ac., in alphabetical order, and 
which, though not perfectly accurate, is yet import- 
ant, as it contains many things not to be found 
elsewhere. The best editions are those of Gaisford, 
Bemhardy, and Bekker. 

sunt, a river in Ireland, rises in the Slieve- 
Bloom Mountains, in the north of Tipperary; flows 
ffrst circuitously south through that oountv, passing 
Oahir; then, after a sudden turn north, flows east, 
forming the l^undary between Tipperary and Water- 
ford; then oirouitously 1 U 8 .B., forming Uie boundary 


! between Waterford and Kilkenny, and passing the 
towns of Clonmel and, Garrick; and after a course 
of about 80 miles unites with the Barrow to form 
the fine estuary of Waterford harbour. It is navig- 
able by vessels of 500 tons to Waterford, and by 
larj^ ikrges to Clonmel. 

SULIMAN MOUNTAINS, a range of moun- 
tains now practically all in British India, near the 
Afghanistan frontier. The range consists of several 
pai^el ridges, of which the most westerly form 
the water-parting between the rivers flowing east 
to the Indus and those flowing westwards through 
Afghanistan. It extends north and south from the 
Safed Koh to about the Bolan Pass, and is crossed 
by many passes, of which the chief are those of 
Kuram, Gumal, and Sangar. The highest peak, 
Takht-i-Suliman, or ‘Suliman*s Seat*, h^ two sum- 
mits, 11,296 and 11,070 feet high respectively. These 
mountains are generally rocky and precipitous, and 
their sides are completely bare of trees. The passes 
through them are generally held by independent 
I tribes in alliance with the British. 

SULINA, the middle one of the three branches 
by which the Danube discharges its waters into the 
Black Sea in Moldavia. It quits the St. George*s 
or most southerly branch 2 or 3 miles below Tul^a, 
and before reaching the sea has an easterly course 
of above 60 miles. It is the most-frequented branch, 
and is used for transporting immense quantities of 
com, chiefly for the British market. From the neglect 
into which it fell under Russian sway the bar at the 
mouth was allowed to accumulate to such an extent 
as to render the river very difficult of access, but 
there is now an average depth of 24 feet. In 1894 
the European Commission of the Danube began a 
series of extensive improvements in this arm of the 
delta. These are still in progress, and when com- 
pleted the river up to Tulcha will be virtually a 
straight canal. A small town and port on the right 
bank near the mouth bears the same name. It is 
a dreary, unhealthy place both in summer and 
winter. It has two lighthouses, several churches, 
and carries on a considerable trade, being a free 
port. Pop. 5000. 

SULIOTS, a mixed people of Amaout and Greek 
descent, who, to escape the tyranny of the Turks in 
the seventeenth century, settled in the mountains 
near Parga, in the south of what is now Albania, 
occupying a wild valley inclosed on three sides by 
almost inaccessible mountains, and accessible on tte 
fourth only by a narrow defile. Here their numbers 
had increased towards the end of the eighteenth 
century to 10,000 souls, their chief village being 
called Suli. Their government was republican. 
Old customs were followed instead of written laws. 
They were distinguished for the simplicity of their 
manners and for their bravery. Their mother- 
tongue was the Albanian, but they also spoke Greek. 
They lived partly by the rearing of cattle and the 
chase, and partly by plunder. When, after a struggle 
of several years. All, pasha of Yanina, had rather 
reduced them to despair than conquered them (1803), 
most of them abandoned their countir. But when 
Ali found himself hard pressed by tne Turks and 
deserted by the Albanians, be recced the Suliots 
to his assistance. When the Greek war of Inde- 
pendence broke out, the Suliots joined the Greeks. 
Suli was besieged by the Turks, and in September, 
1822, was compelled by famine to surrender. Three 
thousand Suliots then embarked in British ships for 
Gephalonia; the rest dispersed themselves in the 
mountainB. The corps of 600 men, raised and 
equipped by Lord Byron at his own expense, was 
composed of Suliots, for whom he had a great ad- 
miration. See Bozzabis. 
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SULLA, Luoiuf CoBimjim, mmiamed Fuji, 
Rmnwi dictator, wm bom in 188 b. 0. The familj 
to which he belonged wm originally named Rufinni, 
and WM only changed to SuUa by the great-grand- 
father of the dictator. Snlla received a good educa- 
tion, but indulged himielf in hie youth, m through 
the whole of me after-life, in exoeesive diesiparion 
and debauchery. Yet in hia first official portion, 
when he eerv^ m quaestor under Marius in the 
Juapirthine war in 107 B.a, he showed great military 
and diplomatic talents; and it wm tl^ugh his in- 
strumentality that Bo^us WM prevailed upon to 
surrender Ju^rtha to the Romans — an event which 
terminated me Numidian war (106). Sulla next 
served imder Marius in the Cimbrian war (104-102), 
until, to avoid the jealousy of Uie latter, he ioined 
the army of the consul Catulus, who practically left 
the command in the hands of his new officer. Sulla 
WM present at the battle of Campi Raudii in 101 B.O., 
in which the joint armies of Marius and Catulus finally 
defeated and dispersed the Cimbri In 98 Sulla wm 
chosen praetor. Having passed the year of his pnetor- 
ship at Rome he was, at the expiration of his term, 
appointed to the government of Cilicia. When act- 
ing in this office he, in accordance with the instruc- 
tions he had received from the senate, established 
Ariobarzanes upon the throne of Cappadocia, after 
having in a single battle completely subdued Gordius, 
guardian of a son of Mithridates, then on the throne. 
He then concluded an alliance with the King of the 
Parthians, and conducted himself with so much 
haughtiness that one of the Cappadocians present 
exclaimed, * Surely this man is or will be master of 
the world.* In the Social war (90-88), in which 
Sulla and Marius were at the head of two separate 
armies, the indefatigable activity and daring courage 
of the former threw the reputation of the latter into 
the shade. The consulship was the reward of his 
services (b.0. 88); and the province of Asia, with the 
conduct of the war against Mithridates, fell to his 
lot. But Marius wm also ambitious of this com- 
mand, and in order to carry his point resorted to acts 
of violence, by which Sulla was compelled to make 
his escape from Rome, whereupon Marius procured 
a decree of the people that the coveted command 
should be intrusted to him. But Sulla now re-entered 
Rome at the head of his army, and after setting a 
price on the head of his enemy finally, at the begin- 
ning of 87 B.O., sailed for Greece, a great part of 
which had been conquered by the generals of Mith- 
ridates. Here his good fortune still followed him. 
He expelled the armies of Mithridates from Europe 
(86), crossed into Asia (84), where he wm still vic- 
torious in every direction, but finally granted peace 
on his own terms to the enemy, on account of the 
state of affairs in Italy (84). During his three years’ 
absence from Italy his enemies had regained the 
superiority in Rome. Marius had been recalled; the 
blood of the friends of Sulla had been shed in tor- 
rents; he himself had been proscribed, and his pro- 
perty confiscated. Marius, however, had died in 
86 B.O., exhausted by age and tortur^ by a guilty 
conscience. But the lei^rs of his party, Cinna and 
Oarbo, still oontinued to conduct uie public affairs, 
when Sulla, having intrusted the chief command in 
Asia to Murena, ^tened to Italy at the head of 
40,000 men. He landed at Brundusium in 83 B.O., 
and WM joined by many of his friends who bad been 
banished from Rome. His enemi e s were much supe- 
rior in numbers, but his courage and address rendered 
him victorious. After havi^ gained four battles 
over the Roman forces in person, besides several 
through his gmierals, and at the doM of the war 
defeated a Samnite army under Teleainus before the 
wa^olBoms^ and having witnemed the deetructiop 


activity, or flight of his enemlea, he entered tiie city 
M a master (82). One of his first acta wm to put to 
death between 6000 and 7000 prisoners of war in the 
drous; and when the senate, assembled in the Temple 
of Bellona, testified their horror at hearinn the 
shrieks of the victims, he ooldly said, 'Regard u no^ 
fathers; it is only a few rebels who are punished by 
my orders.* Rome and all the provinces of Italy 
were filled with the most revolting scenes of omdty. 
After satisfying his vengeance by the murder or pro- 
scription (see Pbosobiftion) of several taousaodn^ 
destroying all the dries of Samnium excmt three^ 
and massacring the whole population of Prseneste^ 
he celebrated a triumph exceeds in splendour any 
that had preceded it, and caused himself to be named 
dictator for an indefinite period (B.0. 81). He now 
ruled without restraint, repealed and made laws, 
abolished the tribuneship, t^k away the legislative 
and judicial functions of the plebeian eomiHa tributa, 
added 800 knights to the senate, admitted 10,000 
slaves of persons proscribed to the rights of dtizen- 
ship, and settled his veterans in different parts of 
Italy. In 79 B.O., to the astonishment of all, he laid 
down his dictatorship, and declared himself ready to 
answer for his actions. Retiring to Puteoli, and 
abandoning himself to all sorts of debauchery, ha 
died the following year (78 B.O.), according to Plu- 
tarch’s account, of a disrasting disease, occasioned 
by his excesses. Naturally insinuating and persua- 
sive Sulla endeavoured in his youth to please univer- 
sally. He spoke of himself with modesty, but wm 
lavish of praises, and even of money, towards others. 
With the common soldiers he wm familiar; ha 
adopted their customs, drank with them, and partook 
of their amusements and hardships. At times ha 
WM severe, active, and vigilant, and impmetrabla 
even to the oompa^ons of his excesses. He lent a 
ready ear to soothsayers and astrologers; and hii 
character wm stained by sensuality, avuice, and 
cruelty. Yet he had sufficient self-control to tear 
himself from his pleMiues when ambition commanded. 
He WM an able general and a great statesman; cruel, 
but faithful to his promises; calm and cold, but 
inflexible in his purposes. He sacrificed even his 
friends to the laws which he himself made and vio- 
lated, and compelled his fellow-dtizens to be better 
than himself. He ordered it to be inscribed on his 
tomb that no man had ever equalled him in doing 
evil to his enemies or in doing good to his friends. 

SULLY, Maximilien de B^thunb, Duo di^ 
Marshal of France and first minister of Henry IV., 
one of the most estimable men that ever guided the 
helm of state. He wm bom at Rosny, near ManteiL 
of an ancient and noble family, in 1559 or 1560, and 
educated in the Protestant (Calvinistic) faith. At 
the age of eleven years he wm presented by his 
father at the court of the Queen of Navarre, who in 
1572 sent him with her son Henry (afterwards Henry 
lY.) to Paris to finish his education. During the 
massacre of St. Bartholomew’s he wm preserved by 
the president of the College of Burgundy, who con- 
cealed him for three days. When Henry, in 1576, 
made his escape from the French court the Baron de 
Rosny, m he wm then styled, accompanied him , and 
in his service distinguish^ himself on several occa- 
sions by a bravery approaching to rashness. At Ivri 
(1590), where he took the standard of the Duke of 
Maine, he wm most dangerously wounded. In 1592, 
being dissatisfied with the way in whidi he WM 
treated by Henry, he retired to hhi estate and devoted 
himself to agrii^ture, but having obtained posses- 
sion of some inmrtant papers revealing the 
intriguM of the Leamie, he hastened onoe more to 
Henry, who received him with open arms. He then, 
in spite of his attachment to ooua* 
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•elled liis florereign to embrace the Oatholio faith, 
Boeing that that was the only to strike a fatal 
Uow at the League, and to save France. He after- 
wards visited the different provinces of the kingdom 
to win the towns for the king. In 1594 he received 
a place in the council of finance. In 1597 he was 
placed at the head of the department of finance, 
and two years after he had the title of superintend- 
ent conferred on him. He afterwards received 
various other offices and dignities. He was made 
superintendent of fortifications, buildings, ports, 
canals, and river navigation, grand-master of artil- 
lery, grand-surveyor of roads, governor of Poitou, of 
the Ikkstille, of Mantes, and of Jargeau. He was, in 
short, as he himself says, councillor of the king in 
all his councils; but it was in the department of 
finance that his administrative capacities were pre- 
eminently displayed. On entering on office he found 
the exchequer burdened with a debt of about 
300,000,000 livres, but by rigid economy and by 
thorough reforms in the collection of the taxes he 
was able not only to meet the increased expenses of 
the new government, but also to pay off the state 
debt, remit to the people arrears of 20,000,000 livres, 
diminish the imposts by 6,000,000 annually, and 
deposit a large reserve in the Bastille. Though fre- 
quently thwarted in his purposes the rapacity of 
the oourtiers and mistresses of the monarch he nobly 
pursued his career, ever distinguishing himself as 
the zealous friend of his country, and not the tem- 
porizing minister of his master. His industry was 
unweaned. He rose every morning at four o’clock, 
and after dedicating some time to business he gave 
audience to all who solicited admission to him, with- 
out distinction of persona. He did all he could to 
encourage all branches of agriculture, which he re- 
garded as the mainstay of the state. He introduced 
free trade in grain, abolished or reduced a large num- 
ber of inter-provincial duties, opened in all directions 
great highways, commenced the canal of Briare, pro- 
jected that of Languedoc, encouraged the draining 
of marshes and the working of mines. He was less 
favourable to manufacturing industries than to agri- 
culture, thinking that they were prejudicial to the 
soldierly qualities of the people. In an embassy to 
England after the death of Queen Elizabeth (1603) 
he displayed great penetration and address, and con- 
cluded a treaty with James 1. advantageous to the 
interests of both countries. In 1606 ^e territory 
of Sully-sur-Loire was erected into a duchy in his 
favour. In 1611, some months after the murder of 
Henry IV., he withdrew from court, and at the 
same time resigned most of his charges. The last 
years of his life were passed in retirement at Rosny 
and at Villebon, near Chartres. He occupied him- 
self ohiefiy with agriculture, and only rarely ap- 
peared at court to give his advice on extraordinaiy 
occasions. In 1634 he received from Richelieu the 
staff of a marshal in exchange for the office of grand- 
mMter of the artillery. His death took p^e at 
Villebon, December 22, 1641. He left memoirs 
under the title of Sages et Royales (Economies 
d’Estat, kc, (first complete edition, Amsterdam, 
1723). They are written without method, and in 
a very heavy style, but are extremely valuable for 
the history of the reign of Henry IV. 

SULMONA, or Solhona (ancient Sulmo), a town 
in middle Italy, about 72 miles east by north of 
Rome, picturesquely situated in a fertile plain 38 
miles south-east of Aquila. It has several interesting 
churches and other hidings; a remarkable town- 
hall in the oinauecento style; and manufactures of 
paper, strings for musioal instruments, and more 
especiall]^ oonfectioneTy. The poet Ovid was bom 
here. Bop. 17,700. 


SULPHATES, salts of sulphuric acid (which see). 

SULPHIDES, binary compounds of sulphur with 
other elements. See Sulphub. 

SULPHITES. See Sulfhttb.. 

SULPHONAL, a drug of recent introduction, 
successfully employed for the production of aleq). 
It was first prepaid by Prof. Baumann of Freiburg, 
and is of somewhat complex constitution. In doees 
of from 16 to 60 grains it produces a quiet natural 
sleep, from which the patient awakens refreshed in 
from 5 to 8 hours, with no disagreeable feeling or 
bad after-effects. In ordinaiy cases of sleeplessness, 
as well as in the sleeplessness of fevers, Ac,, it is 
prescribed with good results. 

SULPHUR. Symbol S; atomic weight 32 (31*98). 
Sulphur has been known from remote antiquity, and 
was proved to be an element by Lavoisier (1772), 
and (jay-Lussac and Thenard (1809). As it usually 
occurs, it is a lemon-yellow crystalline solid, taste- 
less and odourless. It melts at 115^ C. to a clear 
yellow liquid, at about 150° C. this begins to darken 
and thicken, and between 170° and 200° it is al- 
most black and so thick that it will not pour. As 
the tem^rature rises it becomes liquid again, but 
retains the dark colour till it boils at 446° to a dark- 
red vapour. Sulphur is somewhat volatile at ordinary 
temperatures. According to Berthelot it is wholly 
volatilizable at a temperature far below its melting 
point. It becomes strongly negatively electrified 
when rubbed. It is a non-conductor of electricity, 
and is a very poor conductor of heat, and if a stick 
of sulphur held in the hand it will soon begin to 
crack, the heat travelling so slowly that the outer 
layers expand and break away from the inner. It 
contracts very considerably on solidifying, so that 
there is usually a cavity in the centre of the stick, 
which is crossed by interlacing crystals. 

Sulphur exists in at least four ^otropic modifica- 
tions; that is, forms which, while they consist onlv of 
sulphur, yet differ essentially in properties. They 
ore clas^ in Watts’ Dictionaiy as follows: — 

(1) Insoluble in water: 

(а) Soluble in carbon disulphide, a, or octahedral 
(rhombic) sulphur, p, or prismatic (mono- 
clinic) sulphur. Amorphous sulphur. 

(б) Insoluble in carbon disulphide. 7, or plastic 
sulphur. Amorphous yellow sulphur. 

(2) Soluble in water: 

6, or colloidal sulphur. 

As these varieties differ vexy much they are best 
considered separately. 

a, or Octahedral (Khomhio) Sulphur , — This is the 
common fount which is stable at ordinaxy tempera- 
tures. It is obtained in transparent octahedral 
ctystals, belonging to the rhombic system, by crystal- 
lization from car M)n disulphide, in which this form 
of sulphur is readily soluble. Its specific gravity is 
2*03. When kept near its melting point the crystols 
become opat^ue, the sulphur pa^ng into the p form. 

pt or PAsmatie {Monodinic) Sulphur , — When 
sulphur is solidified from fusion, it forms long needle- 
like prisms belonmng to the monoclinic system. 
These are pale-yefiow in colour, transparent, and 
soluble in carbon disulphide. Its spe^c gravity 
is 1*982. On standing, the cxystals become opaque 
from a molecular change, the sulphur passing into 
the a condition, whilst of course the cxystals Cfui- 
not change their external form; the change being 
facilitated by mechanical agitation, such as scratch- 
ing the cxystals. 

7, or Plastic Sulphur , — ^This is a y^ow body, soft 
and plastic. It can be drawn out into threads, or 
worked up into any form ; but it very soon hardens 
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and becomes brittle. It is easily prepared by heat- 
ing sulphur to near its boiling point, i,e. till it has 
passed through the viscid sti^ and again become 
plastic, and pouring it into cold water. When it 
oecomes hara it consista of a mixture of soluble and 
insoluble sulphur, and the former can be removed by 
treatment with carbon disulphide. 

When thiosulphates or polysulphides are decom- 
posed by a(^ an amorphous precipitate is thrown 
down, which consists of a mixture of soluble and 
insoluble sulphur. The insoluble form aloi dy passes 
into the soluble form when heated to 100°. 

dj or Colloidal Sulphur. — When sulphuretted 
hydrogen is passed into a solution of sulphur dioxide 
at a little s^ve 0° C., a milky liquid containing 
sulphur in suspension is obtained. If this be filtered 
and concentrated over caustic potash, KOH, in 
vacuo, a yellow solid is obtained, which is soluble in 
water. This form of sulphur does not seem to have 
been prepared pure, and it passes into the ordinary 
form on keeping. 

Chemical Properties . — ^The chemical properties of 
sulphur will obviously vary with the form in which 
it is. All forms bum readily in air or oxygen with 
the formation of sulphur dioxide. The vapour 
density of sulphur varies with the temperature; just 
above boiling point it is about 96 , giving a molecu- 
lar formula of Sa, but at higher temperatures it be- 
comes 32 , giving a molecular formula of S3. It is 
oxidized by powerful oxidizing a^nts, such as nitric 
acid or aqua regia, yielding sulfuric acid. Fused 
with solid paraffins it evolves hydrogen sulphide, and 
when boiled with water at 100°, hydrogen sulphide 
is evolved. It combines readily with most of the 
metals, especially at high temperatures, forming sul- 
phides, most of which are readily fusible. 

Occurrence in Nalure , — Sulphur occurs in nature 
both in the combined and in the free state. Free 
sulphur occurs generally in volcanic districts, in some 
of which it is constantly being formed by reactions be- 
tween the evolved gases, such as sulphuretted hydro- 
gen and sulphur dioxide, H3S 4 - 2 SO3 = H3O + 3 S, 
or by the action of oxygen on sulphuretted hydrogen 
in contact with ferric oxide or other substances, 
HsS + O = H3O + S. The sulphur occurs intermixed 
with stony or earthy matter, in more or less crystal- 
line masses, sometimes with abundance of distinct 
crystals of octahedral sulphur. The principal vol- 
canic districts which yield sulphur are those of Italy 
and Sicily, large quantities being exported from the 
latter. Free sidphur also occurs in stratified deposits, 
intermixed with earthy or calcareous matter, some- 
times containing 40 per cent of sulphur. These have 
probably been formed by complex chemical reactions 
TOtween gases and solutions, but the origin has not 
been made out with certainty. Such deposits occur 
in various parts of the world, and are worked in 
many places, the most important deposit probably 
being that of the Yellowstone district of the Rocky 
Mountains. Beds of nearly pure sulphur, upwards 
of 100 feet thick, have recently been found by boring 
in Louisiana. Sulphur is evidently abundant in the 
earth’s crust, because the stable minerals at depths 
are almost always sulphides; and as there will always 
be water circulating through the rocks and the tem- 
perature will be high, reactions may take place by 
which sulphur may be separated 

Sulphur is veiy abundant in the form of sul- 
phides, most metfw occurring in that form; but the 
only sulpMde used on a lai^ scale as a source of 
sulphur IS iron pyrites (FeS|), which is usually called 
sulphur ore. Sulphates also occur in nature, but as 
they are nearly au soluble in water they are not so 
abundant as the less-soluble sulphides. 

Prepar ation of d^ti^Aur.^-Sulphur is usually ob- 
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tained from native sulphur Hquation, distillation, 
or solution. Liquation methods are based on the 
fact that sulphur is readily f usible, whilst the ea^y 
materials with which it is associated are infusible. 
The oldest form of this method was to make the ore 
into piles and ignite it. Part of the sulphur, that 
near the surface to which air could get aooess, was 
burnt, and the heat of its combustion melted that 
in the centre of the heap^ which ran down into a 
cavity made to receive it. This process is still used; 
it is, however, very wasteful, the yield of sulphur 
being small, but it is very cheap and easy to work. 
The crude sulphur may be melted in po^ the earthy 
matter sinking to the bottom, the liquid sulphur is 
ladled off into moulds; and in a modem process used 
mainly in America, the ore is charged into a fur- 
nace not unlike a cupola in form, and is there heated 
with steam at a temperature of about 111” 0., by 
which the sulphur is melted, and, running down, is 
collected in a suitable receiver. 

In the distillation processes the earth is heated 
above the boiling point of the sulphur, which distils 
out and is conden^ in suitable receivers. In some 
districts earthen pots are used, the vapour being 
condensed either m earthen pots or in large brick 
chambers. 

In the solution process the sulphur is dissolved in 
a solvent, usually carbon disulphide, from which it 
is afterwards recovered. This method is not used 
on the large scale. 

From pyrites (FeSj) sulphur may be obtained by 
simple dutillation, thus 8 FeSgs F^4 + 2 S, but this 
process is not used. 

Many attempts have been made to recover sul- 
phur from alkali waste (see Soda), but the only 
process that need be mentioned is that of Mond. 
The waste, which contains calcium sulphide, is 
oxidized by blowing air through it for several hours, 
and is then letched with water. The solution ob- 
tained contains a mixture of pol3rsulphides of calcium 
and calcium hyposulphite, and on addition of hydro- 
chloric add, if the oxidation has been properly con- 
ducted, the whole of the sulphur is precipitated, thus 

2Cii8, + CaSgO, -t- 6HC1 » SCaCl, -f 8HsO -f 88. 

Sulphur comes into the market in several forma 
Stick sulphur, or brimstone, is made by melting 
the sulphur and casting into sticks in wooden 
moulds. Flowers of sulphur is made by distilling 
crude sulphur and condensing the vapour in large 
chambers kept cool, so that the temperature does 
not rise to the melting point. MUk of sulphur is 
made by boiling lime and sulphur together, whereby 
a dark -yellow solution of a polysulphide of caldum 
is obtained. This is filtered from the excess of lime 
and acidified, when a white amorphous precipitate 
of sulphur is thrown down. When sulphuric add 
is used the sulphur is mixed with caldum sulphate, 
often in considerable quantity. 

Uses . — The uses of sulphur are many. It is used 
for the preparation of sulphuric acid (brimstone 
vitriol — see next article), for the preparation of 
sulphur dioxide for bleaching and other purposes, 
for the preparation of certain sulphides for vulcan- 
izin? india-rubber, for the manufacture of gunpowder, 
for dressing vin^ and for many other purposes; and 
milk of sulphur is used in medidne. 

Sulphur Hydrides. — Sulphur forms two com- 
pounds with hydrogen, only one, hydn^^en sulphide^ 
being of any importance. 

Hydrogen Sulphide (sul^uretted hydrogen, hydro- 
sulphuric add), £[38. — This is a colourless gas, 
bavi^ a most unpleasant odour. It is almily 
heavier than air, and is soluble in water, 1 vdume 
of water at 16 ° 0. diasolvmg 8*28 vdumeB of the 
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gas, forming a solution which is known as sulphu- 
retted hydrogen water. The gas under a pressure of 
17 atmospheres is condensed to a colourless liquid 
which boSs at - 61*8® C., and freezes to a white solid 
at -86®0. 

The gas is decomposed when passed through a red- 
hot tube, and is readily decomposed by oxidizing 
agents. Heated with tin, tin sulphide is formed 
and hydrogen liberated, the hydrogen occupying the 
same volume as the ori^nal gas. 

The gas bums readily in air, with a pale-blue 
flame, water and sulphur dioxide being formed, or, 
if the quantity of air be limited, sulphur being sepa- 
rated. With air or oxygen it forms an explosive 
mixture. It is decomposed by sulphur dioxide, and 
it attacks many metal^ e.g. silver, which it blackens 
rapidly. It is decomposed by strong sulphuric 
a(ad, which, therefore, cannot be used for drying it 
(HaS04 + H2S = S-f2H20-|-S02), and it is decom- 
poi^ by chlorine and most oxidizing agents. It is 
a powerful poison. The solution is unstable; and 
on exposure to the air decomposes with separation 
of sulphur (HjS -1-0 = HaO + S). 

Hydrogen sulphide occurs among the gases evolved 
from volcanoes, and in solution in many mineral 
waters. It can be prepared by passing dry hydro- 
gen over some sulphides or through bomng sulphur, 
or by heating sulphur with solid paraffin, aniline, 
or some other organic bodies, or by treating some 
sulphides with acid. When required for laboratory 
use it is always prepared by the action of hydro- 
chloric or sulphuric acid on the sulphide of iron 
(FeS), prepared by melting together iron and sulphur 
(FeS -f 2 HCl = HaS -I- FeOla), or by heating antimony 
sulphide (SbaSs) with strong hydrochloric acid. 

When organic substances containing sulphur, such 
as egg albumen, decay, hydrogen sulphide is given 
off, so that the unpleasant smell of rotten eggs is 
due to it. It is largely used in the laboratory as a 
precipitant, since it forms insoluble sulphides when 
passed into the solutions of many metals. 

Hydrogen persulphide (HaSa) is a heavy oily 
liquid with an unpleasant odour and taste. It 
spontaneously decomposes into HaS and S, and is 
of no importance. 

Sulphides . — Compounds of other elements with 
sulphur are called sulphides. They may be re- 
gained as salts of hydrogen sulphide (sulphydric 
acid), the hydrogen being replaced by a metaL The 
sulphides may be divided into two groups; the first, 
containing those of silver, lead, mercury, copper, 
bismuth, tin, arsenic, antimony, cobalt, and nickel, 
are insoluble in dilute hydrochloric acid ; the rest are 
soluble, cadmium sulphide being a link between the 
two. 

The sulphides of the alkaline and alkali earth 
metals are soluble in water. Soluble sulphides are 
decomposed on solution in acid^ hydrogen sulphide 
being evolved; the other sulphides are attack^ by 
strong adds — mercury sulphide only by aqua regia 
— with separation of sulphur, "^^en hydrogen 
sulphide is passed through solutions containing 
metallic salts acidified with hydrochloric add, some 
sulphides are precipitated. Lead sulphide, PbS 
(black); mercury sulphides, HgaSa and HgS (black); 
silver sulphide, AgaS (black) ; copper sulphide, CuS 
(black); bismuth sulphide, BiaSs (black); cadmium 
sulphide, OdS (yellow); arsenic sulphide, AsaSs 
(yellow); stannous sulpWde, SnS; stannic sulphide, 
SnSa; and antimony sulphide, SbaSg (orange-red). 
'The four last named are soluble in alkaline sul- 
phides or hydrates. Great use is made of these 
predpitations in chemical analysis. 

Many sulphides show a great tendency to oom- 
faine and 'form double sulphides; for example, sul- 


phides of antimony, arsenic, and tin combine with 
sulphides of the ^kaline metals and form douUe 
su^hides, which are soluble. 

Sulphides can be prepared by predpitation, as 
above, by heating the metals with sulphur, by heat- 
ing metric oxides with excess of sulphur, and by 
redudng sulphates. 

Many sulphides occur in nature; indeed, in the 
case of most metals the sulphides are the stable 
mineral forms. Double sulphides are common, and 
in some cases the natural sulphides differ in com- 
position and properties from those obtained arti- 
ficially. Most of the sulphides which occur in 
nature are described under the respective metals. 

Sulphide of Carbon (carbon disulphide), CSa. — 
This body corresponds in composition to carbon 
dioxide. It is a colourless, very volatile liquid, 
having a most unpleasant odour. It is easily in- 
flammable. It dissolves fats, resins, and other sub- 
stances, and is used in the arts as a solvent. It is 
prepared by heating sulphur and carbon to a high 
temperature and condensing the distillate, and it 
may be purified by distillation over quicklime. It 
combines with many metallic sulphides to form 
salts known as thio-carbonates, e.g, NoaS-hCS* 
=NaQCS8. Another sulphide, carbon monosulphide 
(OS), is said to have been obtained as a red powder, 
but it is of no importance. 

Chlorides of Sulphur. — Three compounds of 
chlorine and sulphur are known, SaCla, SCla, and 
SCI4. They are all liquids and of little importance. 
The most stable is the monochloride, SaCla, which 
can be prepared by passing chlorine into a flask 
containing sulphur at a moderate temperature, till 
nearly, but not quite, all the sulphur is dissolved, 
and distilling off the liquid. It is a yellowish-red 
oily liquid, which fumes in air, having a specific 
gravity of 1*7094, and boiling at 138°. It is used 
m the vulcanizing of india-rubber, the article to be 
treated being exposed to the vapour of the chloride. 

Oxides of Sulphur . — Sulphur forms two oxides, 
SOa and SO9, both of them being anhydrides; i,e, 
forming acids when passed into water. 

Sulphur Dioxide (sulphurous anhydride), SOa. — 
This oxide is readily formed by burning sulphur 
in air. It is a colourless gas having a suffocating 
odour, the well-known odour of burning sulphur. 
It is heavy, having a specific gravity 2*22 (air = l). 
It is condensed to a liquid by the cold produced by 
a mixture of ice and salt, or by a pressure of 2*5 
atmospheres, and is therefore one of the most easily 
condensed of the gases, and the liquid freezes at 
- 76° C. It is very soluble in water, water dissolving 
at 0° G. 79*282 times its volume of the gas, and this 
is expelled from solution by long-continued boiling. 
The solution has a distinctly add reaction, and 
contains the acid H2SO3, the pure dry gas having no 
action on test-paper. By cooling a saturated solu- 
tion of the gas definite crystals, HaSOs 14 HaO, are 
obtained. It is a powerful reducing agent, taking 
up oxygen readily ; it is a powerful antiseptic, and 
bleaches vegetable colours. The bleaching by sulphur 
dioxide is due to a reducing action, the colour l^ing 
sometimes restored b^ the action of oxidizing ^ents. 

Sulphur dioxide is oxidized by most oxidizing 
agents, and it is decompoi^ by hydrogen sulphide. 
The w is readily prepared by burning sulphur in 
air, this method l^ing largely used for disinfecting 
and bleaching purposes where the pure gas is not 
required. In place of sulphur, iron pyrites (F^) 
may used, the pyntes l^in^ contained in a kiln, 
and air passed over it. This is the method used in 
the preparation of sulphur dioxide for the manufac- 
ture of sulphuric acid. When the gas is required 
on a small scale it is almost always prepared m one 
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of two ways: (1) by the action of dilute adds on 
aodium sulphite, e.g, NaiSOi + HjSOi = NaaS04 + 
SOj + ^0; or (2) by treating hot strong sulphuric 
Acid with a metd which is soluble in it, such as 
oopper or silver, or with some reducing agent, such 
as sulphur or carbon. In the former case one 
molecule of acid forms sulphate with the metal, and 
the hydrogen which would be liberated attacks 
more of the acid and reduces it, e.g, Cu + 2 H;2S04= 
CUSO4 + 8O2 + 2 H2O; whilst in the case of a reducing 
agent this decomposes the acid, S + 2 H2SO4 := 2 H2O 
+ 2 802 . 

Liquid sulphur dioxide is now prepared in large 
•quantity by evolving the gas by any of the above- 
mentioned methods and passing it through a freez- 
ing-mixture; and it is sent into the market in 
siphons. 

8ulphur dioxide is used for many purposes: for 
instance, os a bleaching agent, in bleaching silk, 
straw, wool, and other substances that might be 
injured by the action of chlorine. It is fre(|uently 
ustxi as a disinfectant, being usually prepared for 
this purpose by burning sulphur. It is used for the 
treatment of fur, wool, and hair so as to facilitate 
felting in the manufacture of felt, by paper- makers 
in the treatment of wood pulp, as an antichlor for 
the removal of the last traces of chlorine from goods 
which have been bleached with that agent, in sugar- 
refining, and for many other purposes. The moat 
important use is in the manufacture of sulphuric 
Acid (which see). 

Sulphurous Acid . — When sulphur dioxide is dis- 
solved in water an acid solution is produced which 
contains sulphurous acid. The acid has, however, 
never been isolated, as on heating the solution, or 
even evaporating in vacuo, sulphur dioxide is given 
off. 

Three series of salts are derived from sulphurous 
acid, the normal salts K-iSOa, the acid salts or bi- 
sulphates RHSOa, and the metasalts R282O5. The 
sodium salts belonging to each group, which are the 
most important, are descriljed under Soda. 

The sulphites are all s(»luble in water, and are all 
decompose by acids, sulphur dioxide lx*ing evolved. 
In solution they oxidize readily, being converted into 
sulphates. They abaorl» sulphur dioxide with the 
formation of metabisulphites (see Soda). 

Salts are known derived from several other sulphur 
acids, which, however, are of very little imfiortance: 
such as hyposulphites from hyposulphurous acid, 
£[28204; the thionates and dithionates from thionic 
or dithionic acid, H.JS2O6; the trithionates, tetra- 
thionates, and peiitathionates from tri-, tetra-, and 
penta-thionic acids, H2S,0fl, H2S40fl, H2SfiOfl. 

ThiosuLphuric A cid (H2S2O8). — This acid has never 
been isolated, as it undeigoes spontaneous decom- 
position. When a solution of s<xlium thiosulphate 
IS acidified with dilute hydrochloric acid the solution 
remains clear for a short time, and then no doubt 
•contains free thiosulphuric acid, but this very soon 
splits up into sulphurous acid and sulphur (HoS203=: 
H2SO8 + 8), the solution Injcoming turbid and smell- 
ing strongly of sulphur dioxide. 

The thiosulphat^ commonly called hyposulphites, 
are the salts derived from this acid. The most im- 
portant is the sodium salt (see Soda). The thio- 
sulphates of the alkalies and the alkaline earths are 
■soluble, the remainder are insoluble. They are all 
•decomposed by acids. They are converted into 
tetrathionates by free iodine (2 Na28208 + 2I = 
Na 9 S 40«+2 Nal), whilst potassium permanganate in 
acetic add solution converts them into dithionates. 

When oopper sulphate is added to a solution of 
sodium thio^phate in the cold, a colourless solution 
is produced which oontams cuprous thiosulphate, or 


perhaps the add salt Cu8Ht(S808)» since this can be 
obtained as yellow oiystals. This solution is used 
for dissolving silver in the Russell process of silver 
extraction, and is known as ‘extra solution*. On 
heating to boiling the solution is decomposed and 
cuprous sulphide is predpitated. 

Sulphur trioxide (sulphuric anhydride), SOb.— • 
This is a white crystalline solid melting at 14 * 8 '’ 0 ., 
and boiling at 46 * 2 ® 0 ., so that at ordinary tempera- 
tures it may be either solid or liquid according as 
the temperature is above or below 14 * 8 ® C. It 
crystallizes in long white needles. It must be kept 
in sealed tubes, as it absorbs water with extreme 
avidity, and when thrown into water combines with 
it with great evolution of heat. It is excessively 
poisonous and caustic, and does not redden litmus 
paper. With water it at once forms sulphuric add. 

It can be prepared by the oxidation of sulphur 
dioxide under suitable conditions, though, if merely 
mixed, oxygen and sulphur dioxide do not unite. 
Ozone, however, brings alK)ut the combination, and 
if a mixture of sulphur dioxide and oxygen be passed 
over heated spongy platinum combination takes 
place readily; certain oxides, such as ferric oxide, 
also bring about combination, but to a less marked' 
extent. Many sulphates and bisulphates when heated 
yield sulphur trioxide, and it may be obtained by 
distilling Nordhausen sulphuric acid (which see). 
Two other oxides of sulphur are known, but these 
are of little imi)ortance. Tluy are sulphur sesqui- 
oxide (82O8), which is a blue-green solid, and may 
be regarded as Iwing the anhydride of hyposulphur- 
ous acid and sulphuric peroxide (S2O7), a white solid 
closely resembling SOg in appearance. It is the an- 
hydride of persulphuric acid (see Sulphuric Acid. 

SULPHURETTED HYDROGEN. See pre- 
ceding article. 

SULPHURIC ACID (Oil of Vitriol), HjSO*.— 
This is thehydrateof sulphurtrioxide. (SeeSuLPHUB.) 
It melts at 1 0 * 5 ® C. and begins to boil at 290 ® 0 ., but 
at that temperature undergoes partial decomposition, 
the temperature gradually rising to 380 ® C., when 
the acid breaks up into sulphur trioxide and water. 
It is a clear, colourless, oily liquid, having a very 
strong acid reaction. It is a violent corrosive poison, 
it fumes slightly in air, and absorbs water witu great 
readiness and with the evolution of a large amount 
of heat. It attacks most metals, some only when hot 
and concentrated, in which case the greater por- 
tion of the acid is decomposed and sulphur dioxide 
is evolved, and others when dilute in the cold, 
hydrogen being evolved. At high temperatures it 
acts as oxidizing agent, oxidizing sulphur to sulphur 
dioxide, and carbon to carl>on dioxide, and it chars 
organic matter owing to the avidity with which it 
absorbs water. 

The commercial acid always contains water, and 
os the more water it contains the lighter it becomes, 
the specific gravity is a measure of the amount of 
acid actually present. The following abridged table 
will give an idea of the relationship existing between 
specific gravity and amount of acid : — 


Bp. Or. 

Percent 

U 2 BO 4 . 

Bp. Or. 

Per cent 
U 8 HO 4 . 

Bp. Or. 

Percent 

U 2 BO 4 . 

1-081 

6 

1-807 

40 

1-738 

80 

1-060 

10 

1*800 

50 

1-818 

00 

1-147 

20 

1*508 

60 

1-840 

05 

1-224 

80 

1-616 

70 

1-888 

100 


Sulphuric acid has been manufactured on a very 
large scale, and the method now in use has been 
known for a long time, the great improvement having 
been made by ^lebuck in 1746 , by substitating lead 
vessels for glass. 
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In outline the process is as follows: — Sulphur 
dioxide is prepared bv burning sulphur.^ This is 
p ivyxMl into lead chamoers, where it is oxidized by 
the action of nitric acid, and the dilute acid thus 
obtained is concentrated by evaporation. It will 
only be possible to give the briefest possible account 
of the process. 

Raw Material . — The raw material is almost in- 
variably iron pyrites, FeSa (sulphur ore), which 
contains when pure 53 '8 per cent of sulphur. The 
pyrites usually used in this county is imported from 
Spain, and contains small quantities of copper and 
silver, which are afterwaids recovered, and also 
arsenic and other impurities which pass into the 
acid. Sometimes sulphur is used, the acid so made 
being called brimstone vitriol. This is usually purer 
than pyrites vitriol, but is by no means always quite 
free from ar^nic, as native sulphur may contain 
that element 

Burning . — The pyrites is burnt in kilns. No 
fire is ne^ed, as the heat evolved by the combus- 
tion of the sulphur is sufiScient to keep the burning 
going on. The kilns are usually brick chambers 
provided with fire-bars on which the pyrites rests, 
BO that they may be regarded os being large fire- 
places. In ordinary burners only lumps of say over 

1 inch diameter can be burned. For burning the 
smaller material (‘smalls’) many forms of burner 
have been designed. 

Nitric Acid . — The oxidizing agent used is nitric 
acid, and this is prepared from s^ium nitrate and 
sulphuric acid, 2 NaNOs + HaS 04 = 2 NaHS 04 + 

2 HNO*. The mixture is put into cast-iron pots, 
which are simply deep trays, and these are put into 
a chamber in the flue which connects the lain with 
the lead chamber, so that the heat of the gases causes 
the reaction to take place, and the acid is carried 
forward into the lead chambers. The necessary 
steam is supplied to the chambers from suitably- 
placed boilers. 

Tke Lead Chambers . — The chambers are built of 
sheet-lead, about 6 lbs. per square foot, supported 
outside by a strong framework of timber, which 
may be boarded so as to protect the chamber from 
the weather, but which is usually left open. The 
chambers are carried on brick or stone piers or iron 
columns so as to leave space underneath; they are 
100 to 130 feet long, 25 to 80 feet wide, and 16 to 
20 feet high, having therefore a capacity of 40,000 
to 80,000 cubic feet, a set of chamoers often being 
arranged in series. The size and arrangement of 
the chambers, however, vary much. The plates of 
which the chamber is composed must be united by 
autogenous soldering — that is, they are fused to- 
gether without the use of any solder ; the lead must 
be very pure and free from zinc (chemical lead), and 
is always, therefore, desilverized by the Pattinson 
process. Sometimes the chamber forms a complete 
E)ox, but more usually the tops and sides form one 
portion and the bottom is separate, and is made 
with tumed-up edges so as to form a sort of saucer 
12 or 15 inches deep, this being filled with acid, into 
which the sides dip so as to form a seal. 

Chemical Reactions . — The changes which take 
place are complex, and as to their details somewhat 
uncertain, many different views having been held 
as to what takes place within the chamber. The 
following may be taken as a fair outline of the 
probable reactions: — The nitric add is swept for- 
ward into the chamber, and is acted on by the sulphur 
dioxide, 2 HNO.-I-3 SOa-f 2 HjO=3 H,804+2 NO, 
or 2 HN0,4;2 SOa + HaO = 2 HaSOa+NA- The 
nitric oxide is then acted on by the oxygen of the 
air, forming nitrous anhydride, 2 NO + 0=NaOt, 
and this in its turn acts on more sulphur dioxide, 


forming more sulphuric add, and being reduced to 
nitric oxide, N A + SOa + H^O = H ^4 -♦- 2NO, which 
will then be reoxidize^ and can start the series of 
actions over again. The nitrous oxide, therefore, is 
not used up, mit merely acts as an oxygen carrier, 
and the amount of sulphuric add made is not neoes* 
sarily proportional to the amount of nitric oxide 
present. 

When the quantity of water is insuffident, white 
crystals of nitrosyl-sulphuric add (chamber crystals) 
are formed, which are decomposed by water, forming 
sulphuric add ; and some authorities think that this 
Bul»tance is always formed as a stage in the pro- 
duction of the acid, thus — 2 SOj-f-S NA+H^= 
2 SO, (OH) (NO,) -I- 4 NO . 2 SO, (OH) (NO,) + 
HaO = 2 H^04-fN,08. The add form^ falls to 
the bottom of the chamber, and is mixed with a 
large quantity of water from the condensed steam. 

Gay-Lussac Tomer . — ^The gases leaving the chamber 
will necessarily carry away a considerable quantity 
of nitrous gases, and these may be recovered by 
means of the Gay-Lussac tower. The tower is 
usually of sheet-lead, sometimes lined with fire- 
brick, and is packed full of hard coke. The gases 
enter the bottom, and as they ascend are met by 
a descending stream of fairly strong vitriol, which 
dissolves out the nitrous gases, forming nitrosyl- 
sulphuric acid. 

The Glover Tomer . — The nitrated vitriol is useless. 
It must therefore be denitrated, and the nitrous 
gases recovered for re-use. This is done in the 
Glover tower. The tower is 20 to 30 feet high, 
lined with sheet-lead, with an inner lining of fire- 
brick, and is packed with flints, bricks, or similar 
material. Nitrated acid and weak chamber acid are 
distributed at the top of the tower, whilst the hot 
gases on their way from the pyrites burners to the 
chambers enter at the bottom. The dilution de- 
composes the nitrosyl-sulphuric acid, and the liber- 
ated nitrous gases are carried forward to the 
chambers. At the same time the hot gases pass- 
ing upward carry away the water, and thus con- 
centrate the acid. The concentrated tower acid is 
cooled, and may be used in the Gay-Lussac tower. 

Concentrativtu — The weak chamber acid must be 
concentrated before it can be sent into the market. 
The concentration is partly carried out in the Glover 
tower, but other portions of the acid are evaporated 
in lead pans till the acid becomes strong enough to 
seriously attack the lead. In some cases the pans 
are heated from below, in others from above, waste 
heat being usually used; and various other methods 
of evaporation have been suggested. 

To obtain concentrated acid, the weak acid is put 
into glass, or more often platinum, stills, which are 
heat^ over fires till most of the water has been ex- 
pelled, and as some acid is carried over, the vapours 
are condensed and the weak acid thus obtained is 
concentrated. The strong add, which may contain 
98 per cent H^Oi, remains in the retort, and is 
the oil of vitriol of commerce. Brown oil of vitriol 
(B-O-Y) is a weaker add, not concentrated in re- 
tor^ and brown from the presence of or^nic matter, 
which is charred by the sulphuric amd. A con- 
tinuous system of concentration is now often used. 

Purification . — Arsenic may be removed hy pass- 
ing sulphuretted hydrogen through the chamber 
acid, or, where the presence of sulphates will not be 
objectionable, by aadition of sodium, sulphide, the 
arsenic being precipitated as yellow arsenious sul- 
phide. Nitrous fumes, if present, must be remov^ 
before distillation in platinum r^rts, and this is 
done W addition of ammonium sulphate and heat- 
ing. Lead may be removed diluting the add, 
when lead sulphate precipitates. Non-volatile im» 
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purities may be separated by distilling and con- 
densing the strong acid. 

laming SuLphurio Acid (Nordhausen acid). — 
This is still prepared by the method that has been 
in use for oentaries, vis. distilling ferrous sulphate 
<green vitriol). The salt is dried so as to expel 
most of the water of crvstallizatio^ and is then 
distilled in day retorts, the acid which passes over 
being condensed, 2 FeS04= F^Oa + SOa + SOa. The 
quantity of water present being insufficient to con- 
vert the sulphur trioxide into sulphuric acid, the 
excess remains dissolved, forming fuming add. The 
strongest acid that can be made has the formula 
HaS04S0a=H^^(^. Other sulphates may be used, 
such as sodium bisulphate, NaHS04. This is first 
heated to expel water and form the pyrosulphate 
NaaSaO;, which on further heating yields sulphur 
trioxide and sodium sulphate, so that the cycle of 
changes would be: (1) NaaS04 + HaS04 = 2 NaHS04, 
(2) NaHS04=Na>SaO, + HaO, (3) NaaSa07 = NaaS04 
+ SOs. Many attempts have l^en made to prepare 
the acid on a large scale by passing sulphur dioxide 
and air over hot spongy platinum. 

Sulphates. — Sulphuric acid forms two series of 
salts — the normal sulphates, such as NaaS04, and the 
acid sulphates, such as NaHS04. The normal sul- 
phates are nearly all soluble in water or acids, those 
of Ba, Sr, Fb being insoluble, and those of Ca and 
Aff slightly soluble. The acid sulphates are nearly 
all soluble, and there are many basic sulphates which 
are insoluble. The sulphates are all decomposed by 
heat, but with veiy varying degrees of readiness, 
oxides being left, and in general sulphur trioxide 
being evolved, and they are decomposed by fusion 
' with carbon, sulphides being formed. Sulphates are 
readily prepared by the solution of oxides in sul- 
phuric acid, and by roasting or otherwise oxidizing 
sulphides. A few, e.g. CaS04, BaS04, PbS04, and 
others, occur in nature. 

Pyrosulphuric Acid (HaSaOr). — A solution of this 
acid in sulphuric acid is the Nordhausen or fuming 
sulphuric acid already mentioned. The acid can Iw 
obtained by adding sulphur trioxide to sulphuric 
acid, and drying over strong sulphuric acid. It 
forms large crystals, which melt at 35". It is 
decomposed by water, which it absorbs readily. 
Pyrosulphates can be obtained in some cases by 
gently heating acid sulphates (see above). 

PersuLphuric Acid {HaSjOg). — This acid has only 
been obtained in solution. Its anhydride, S8O7, has 
already been mentioned. 

Permlphates . — Only a few of these salts have 
been obtained, and the only one made commercially 
is the ammonium persulphate, (NH4)4 which is 
used to some extent in photography os a reducing 
agent, i.e. for dissolving out the silver image. 

Derivatives of Sulphuric A cid . — If the formula of 
sulphuric acid oe written SOg (OH)j{ it will be seen 
that derivatives can be obtained by replacing one or 
both the OH groups. When one OH group is re- 
placed the body is called a sulphonic acid, os it still 
retains acid properties. Such bodies are chloro- 
sulphonic acid, SO2OHCI ; amidosulphonic acid, 
S020HNH2; fluosulphonic acid, SOjOHF; nitro- 
sulphonic acid, SOsOHNOt (chamber crystals); and 
many others, and each of these acids can give rise 
to a series of salts. When both the OH groups are 
replaced, sulphury! compounds are produced, thus 
SO* CI9, Bulphuiyl chlorides, &c. Similar derivatives 
are obtained from sulphurous and other sulphur 
acids. 

SHLFHUBIG ETHEK. When one part of 
ethylio alcohol is heated to about 140° C. with one 
or two parts of strong sulphuric acid, in a vessel oon- 
nocted with a condensing apparatus, a mobile liquid 


diotfla over with a peculiar fruity intoxicating odour. 
If a slow stream of aloc^ol be aUowed to flow into 
the veeeel the production of thie mobQe liquid may 
be maintained for a long ti™* without the addition 
of fresh quantities of sul]^urio add. however, 
the temperature be allowM to rise muoh above 140 
C. secondary reactions are brought about^ which 
result ohieflv in the formation of ethylene and eul* 
phurous add 

The first product of the action of sn^hnrio add 
upon alcohol under the above-mentioned oonditioim 
appears to be a substance called ethyl avlphurie acid 
{or itdphovinic acid\ thus — 

a) O1H4. OH H,804 « 0 |Hg. HSO4 HgO; 

but this substance is quicklv decomposed by the 
further action of alcohol, with the production of 
ether and re-formation of sulphuric add — 

(S) OjHg. H8O4 -I- CjH*. OH = (OgHgliO H- H1BO4. 

The freshly-formed sulphuric add again reacts upon 
another quantity of alcohol, with the production of 
ethyl sulphuric acid and subsequently of ether. The 
process is therefore continuous. 

In practice it is found that the sulphuric add Is 
apt to retain a portion of the water produced, as in 
equation (1) above, and thus to become gradually 
more and more diluted until it is unable to effect the 
decomposition of the alcohol; for this reason small 
quantities of strong acid are from time to time added. 

Sulphuric ether (as it is commonly called, because 
of the method by which it is prepared), or ethylio 
ether, may be regarded as a compound formed upon 
the water type (see I'ypes) by the substitution of 
the radicle CgHs for the two hydrogen atoms of water. 
This body is thus comparable wiw the oxides of the 
alkali metals. 

Thus M we have Na^O, K4O, LifO, fta; 

80 we have ((^H4)20. 

Looked at in this light, ether stands in the same 
relation to alcohol as senium oxide does to sodium 
hydroxide: — 

Ether. aieoboL Sodium Oxide 

Ether seems to have been first prepared Vale« 
rius Gordius in 1540; the name of ether was applied 
to it by Frobenius in 1780, while that of solphurio 
ether was given a little later. 

To Williamson we owe the explanation of the pro- 
cess of etherification which is now generally adopted. 

The product obtained by the process sketched 
above ^ways contains alcohol and water, &o., in 
addition to ether; it is purified by shaking with TwHk 
of lime, allowing the ether to rise to &e surface^ 
running off the lower liquid, and again diutilHng 
separate ether. 

Pure ether is a colourless, mobile liquid, having 
a peculiar intoxicating odour, and a sharp, burning 
taste. It has a specific gravity of 0*728 ai 12°*5 G. 
it boils at 35"’5 G. At - 81° G. it crystallizes it 
shining plates. Ether is very inflammable; a mix* 
ture of ^ and ethereal vapour explodes with gres 
violence when brought into contact with a bunoisf 
body; on account of the great volatility of ether it 
shoffid be handled with &e utmost care, and never 
ured from vessel to vessel in a room where a ligb 
burning. 

Ether, by its sTOntaneous evaporation, produces a 
great degree of o(^; if a few drops of t^ Uquid be 
placed in a watch-glaw standing upon a blodc of wood, 
and having a drop of water on its convex aide, and u 
the ether be oausM to eviqKirate quickly by Mowing 
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dry dbr over its lurf Aoe, cold ii prodooed niffid«nt 
to freese the water, and bo to fix the watch>glaBs to 
the block. 

Ether Ib lued in the form of epraj for producing 
great cold, and consequent inBenBioilitj to pfdn of the 
part, during minor surgical operations. 

A large serieB of derivatives may be produced from 
ether. See the article Ethjebs. 

SULPHUROUS ACID. See Sulphur. 

SULTAN, in Arabic, signifies monarch, ruler. 
The title is ^me by various Mohammedan rulers, 
while the Turkish emperor assumes the title of Sul* 
tan-es-selatin, * Sultan of sultans*. The daughters 
of the sultan have also the title of sultan. The title 
of sultana is given out of Turkey to the chief con- 
oubines of the sultan, but no such title is in use for 
them in Turkey. If the mother of the Sultan is 
living she is styled sultan Valide. 

SULTANABAD, a town of Persia, prov. of Irak- 
Ajemi, in a well-watered valley. Founded early in 
the nineteenth century it is a thriving place, with 
important manufactures of carpets. Pop. 20,000. 

SULU ISLANDS, an island group in the Indian 
Archipelago, between the Mindoro or Sulu Sea on 
the north, the Celebes Sea on the south, the island of 
Borneo on the south-west, and that of Mindanfto on 
the north-east. It consists of more than 150 islands, 
most of them very small, and many of them coral 
reefs. They are divided into three groups, named 
respectively after the three principal islands, Basilan 
in the north-east, Sulu in the centre, and Tawee- 
Tawee in the south-west. The area of the whole is 
estimated at 1600 square miles. The inhabitants 
are adherents of Islam, having been converted to 
that faith at a distant period through their commer- 
cial intercourse with the Araba Their whole wor- 
ship, however, consists in nothing more than the 
ob^vance of a few imimportant customs. The 
islands are fertile, and produce all kinds of tropical 
plants and trees; but the only articles of value for 
export are birds’ nests and pearls, in which the islands 
are veiy rich. The pearls are said, however, to lose 
their brilliancy with the lapse of time. A large amount 
of ambergris is thrown up on their shores by the west 
monsoon, although that substance is not foimd on the 
neighbouring islands. The Chinese and the Indians 
are the principal traders with these islands. The Sulus 
themselves trade to Borneo and Mindanfto, whence 
they bring sago, cowries, rice, &c. The Sulu Archi- 
pelago used to be under the sway of a sultan, who 
recognized Spain as his suzerain, but after the 
Sj^ish - American war it passed under the sove- 
reignty of the United States. The inhabitants are 
of M^ay origin. Their number is estimated at 
160,000. 

SUMACH {Rhus), a genus of plants belonging to 
the natural family Anacardiacem, consisting of shrabs 
or small trees, w ith small, inconspicuous flowers, dis- 
posed in racemes or panides, and leaves usually pin- 
nate. More than seventy species are known: all have 
a lactescent juice more or less acrid, and containing 
a gum-resin. — R coriaria u found in the countries 
about the Mediterranean. The young branches, dried 
and powdered, were used by the ancients for tanning 
leather; and at present, in some parts of Italy, and 
especially Sicily, the leaves form an important com- 
mercial product on this account. The roots contain a 
brown, and the bark a yellow dye. The seeds are in 
common use at Aleppo at meals, to provoke an appetite. 
Both leaves and seeds are used in medicine, as astrin- 
gent and styptic.— J2. typhima, an American species, 
is a shrub 12 or 15 feet high. The young branches 
are thick, and covered with a dense coating of hairs; 
hence the common name of Stag’s-hom Sumach. The 
leavM arCjpinnate and composed of numerous serrated 


leaflets. The flowers are small and num erous, dis- 
posed in an upright hairy panide, and are succeeded 
by small berries, which finally turn red, and render 
t)^ shrub a conspicuous object in the American 
woods. It has been long cultivated in the European 
gardens for ornament. The berries possess the same 
properties as those of the preceding, and an abundant 
milky juice flows from die bark. This last is pul- 
verized and employed for tanning. — R gloiJbva, another 
American species, is distingunihed by^e smoothness 
of the leaves and young shoots. The berries dye red, 
and the branches boiled with the berries afford a 
black, ink-like tincture. It is likewise cultivated for 
ornament in the European gardens, and possesses the 
same properties as the preceding. — R. pumiJUs is a low, 
pubescent species, which is said to be the most 
poisonous of the genus. — R, venenata, commonly 
called Dog- wood or Poison Sumach, attains the height 
of 12 to 20 feet in the American swamps. The 
leaves are smooth and entire, the flowers greenish- 
white, disposed in loose panides, and succeed by 
whitish berries. The poisonous qualities of this 
plant are well known. Some persons are affected by 
touching or smelling any part of it, or even by com- 
ing within a certain distance, while others appear to 
be entirely exempt from its influence. When the 
poison has been communicated inflammation appears 
on the skin in large blotches in a day or two; soon 
after small pustules rise in the inflamed parts and 
fill with watery matter, attended with intolerable 
itching and burning, and lasting several days. — R 
copaUtna, the dwarf sumach of America, is easily 
distinguished by the leafy expansion on eMdi side of 
the common petiole. The flowers are greenish- 
yellow, and are disposed in panicles at the extremities 
of the branches, — R radicans, often called Poison Ivy, 
is a climbing, woody vine, which adheres to the 
trunks and branches of trees by means of root-like 
suckers. The leaves are temate, and the flowers are 
disposed in little axillary racemes. It affects certain 
individuals in the same manner as the poison sumach; 
but it seems to be less virulent, and fewer persons 
are exposed to its influence. — R aromatica differs 
widely in habit from the others. It is a small strag- 
gling bush, with temate leaves, having the flowers 
dis})osed in aments. The berries are hairy and red. 
The crushed leaves are sweet-scented. The cele- 
brated Japan varnish is obtained from a species of 
Rhus, which was formerly considered identical with 
the Poison Sumach, but now is recognized as a distinct 
species, having the under surface of the leaves downy 
and velvety. This varnish oozes from the tree on its 
being wounded, and grows thick and black when 
exposed to the air. It is so transparent that when 
laid pure and unmixed upon boxes or furniture every 
vein of the wood may be clearly seen. With it the 
Japanese varnish over the posts of their doors and 
windows, their drawers, chests, boxes, fans, tea-cups 
soup-dishes, and most articles of houi^old furniture 
made of wood. 

SUMATRA, a great island in the Indian Seas 
immediately under the equator. Its extreme limits 
are lat 5® 46' N., and 6® 65' s.; Ion. 90" 40' B., and 
106" 5' X. In the direction of its greatest len^ it 
extends from north-west to south-east Its greatest 
length is about 1000 miles, and its greatest breadth 
about 260 miles; its area is about 161,600 square 
miles. It ranks, therefore, in magnitude as the second 
of the Asiatic Islands, Borneo being the flist The 
west side of the island of Sumatra is mountainous 
but the east side has a totally different character, 
and spreads out into interminable plains nearly as 
level as the sea^ The mountains newed from the 
west appear at first view to form a continuous rid^ 
but a doser examination reveals breaks in the ehwi. 
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and diabloses tbe fact that two or three ridges lie 
behind that which is mainly seen from the coast. 
This chain, known generally as Barisan, extends 
from the north-west of the iriand to Sunda Strait 
The islands of Pulo Bras and Polo Wai really form 
detached parts of it, and near them, at the north- 
western e^ of the island, it attains a height of 5663 
feet in Mt. Yamura. Farther south, but still in 
Achinese territory, are the lofty volcanoes Abong- 
Abong and Luse, whose heights are estimated at 
over 11,000 and 12,000 feet respectively. Mt. Ophir, 
close to the equator, is an extinct volcano 9610 feet 
above sea-level. Not far to the south is Mt. Merapi, 
one of the most violent of Sumatran volcanoes. 
Other notable peaks are: Talang (8348), an extinct 
volcano, from which the natives obtain sulphur; 
Indrapura (12,000), the highest peak yet ascended 
in Sumatra; Mt. Paung; Mt. Kaba (5413); Mt. 
OerajK) (10,562), an active volcano ; and Mt. Tang- 
kamus (7422), near the Straits of Sunda. Granite, 
slates, day-schists, and similar rocks abound, and 
limestones of Carboniferous age occupy much of the 
surface. The tertiary formations cover a very large 
area. All the jieaks seem to be volcanic. Various 
metals have been found in the island, and excellent 
coal is known to be abundant. The rivers that flow 
towards the west are naturally short and of small 
importance for navigation, but those traversing the 
broad alluvial eastern slopes are long and deep. 
Many of them form large deltas. In order from 
south to north the most important are : the Musi or 
Palembang, about 400 miles long, passing the town 
of Palembang and entering the sea opposite the 
island of Banka, an important highway for trade; 
the Jambi or Batang-Hari, over 500 miles long, and 
navigable throughout most of its length, important 
as an outlet for the chief coal-fields; the Indragiri; 
the Kamjmr ; the Siak, rising near Mt. Ophir ; the 
Rakan; and the Batu Bara. Of the west -coast 
rivers the Singkel is the most important. The lakes 
of Sumatra are mostly mountain lakes, and not a 
few of them occupy the craters of extinct volcanoes. 
The largest are: Toba, 500 square miles in area, at 
the source of the Singkel river ; Singkara and Ma- 
ninju, about the centre of the island, near the west 
coast; Korinchi, near Indrapura; and Danau. Su- 
matra is almost bisected by the equator, and in 
consequence the monsoons of its northern extremity 
have different directions from those of the southern 
end. During the periods when the monsoon is chang- 
ing, navigation in the neighbouring waters is im- 
peded by squalls. The climate is generally of the 
usual tropical character, and is on the whole rather 
unhealthy. The flora of Sumatra differs much from 
that of Java. It is very rich in forest trees, many 
of which 3 rield valuable timber or other useful pro- 
ducts, such as dammar, benzoin, and gutta-percha. 
Its two species of Rafflesia, with their enormous 
flowers, and its giant aroid the Amorphophallus 
titanum^ are notable plants. Pepper is the chief 
cultivate product. Sago and rice are also culti- 
vated, and excellent tobacco and coffee are grown 
for export. The fauna of Sumatra in some respects 
resembles that of Borneo more closely than that 
of the countries with which it is almost in contact. 
The elephant and the tapir, frequent in Sumatra, 
are unlmown in Java. The former island he« the 
two-homed, the latter a single-homed rhinoceros. 
The orang-outang is found locally. The tiger occurs 
both in Sumatra and Java, but not in Borneo; 
Sumatra has also some species of deer and ante- 
lope, the sun-bear, a pecul^ kind of hare, and the 
muntjac. The most notable birds are the Argus 
pheasant, several trogons, bush-shrikes, rain-biras, 
pheasant-cuckoos^ Ac. Of the domesticated animals 
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the most important by far is the nig, next to which 
rank the cow and the horse. The buffalo is more 
frequent in the low country, but is only valued as 
food, and never 3 roked for labour as in Java. The 
horse of the highlands is small, but vigorous and 
capable of enduring much fatigue The authority 
of the Dutch now extend^ nominally at least, over 
the greater part of the island, and may be oon- 
sidei^ to be real over all the coast districts. In 
the interior, however, there are still considerable 
tracts under native rulers, or forming village con- 
federations, over which the Dutch exercise bttk or 
no authority. The Dutch poBaessionB are divided 
into six chief divisions. The government of the 
West Coast, with an area calcula^ at 81,649 square 
miles, extends along the middle portion of the west 
coast, and includes Padang and other districts. The 
governor resides at Padang. The residency of Ben- 
coolon lies to the south of that of the West Coast,, 
and has an area of 9399 square miles, Benooolen 
being the capital. The residency of Lampong com- 
prises the southern districts of the island on the 
Strait of Sunda, and has an area of 11,284 square 
miles. The residency of Palembang on the east 
coast, with an area of 53,497 square miles, lies to the 
north of Lampong, and has as its capital the large 
town of Palembang. The district of Indragiri, 
farther north, belongs to the residency of Bhio, 
which is named after the island of that name. 
Farther north is the residency of the East Coast, 
its area being estimated at 35,312 square miles; and 
at tbe extreme north-west that of Acheen, which 
still remains semi-independent, area 20,471. 

Sumatra is inhabited at the present day by a very 
mixed population. Malays collected from every 
quarter of the archipelago inhabit the coast. Hindus 
appear to have settled at an early age in tbe north, 
and to have modified the Malay type of the Acheen- 
ese. The Arabs in the island, though few in num- 
ber, have always formed an important class. Chinese 
are numerous, particularly on the east coast. North- 
west of Palembang the Orang-Kubu live in a savage 
state, and shun any intercourse with the neighbour- 
ing trilKiS. The Orang-Kubu must not be confounded 
with the {people of Menongkabu, a pure Malay race 
inhabiting the highlands of Padang, which some are 
disposed to consider the original seat of the Malay 
stock. The Battaks are a peculiar and interesting 
race. Like the Malays they are of short stature, 
but they differ from the former in being strongly 
built and well proportioned. The art of writing hals 
been known among the Battaks from a date beyond 
the reach of tradition. Their characters are peculiar, 
and also their mode of writing, for they begin at 
the bottom of the page at the left-hand side, and 
place letter above letter in a vertical column till they 
reach the top, when they return to the bottom. Their 
ancient books are written in a brilliant ink on paper 
made of the bark of trees, but now they scratch 
their writings on slips of flattened bamboo. Their 
moral character is very favourably spoken of by 
travellers. The chief blot upon it is their addiction 
to cannibalism. Among all the indigenous tribes of 
Sumatra the characteristic political tendency is one 
that could have originated only in the recesses of 
the mountains. Every village ejects indj^ndence, 
but the villages form conf^erations. Tue native 
tribes of Sumatra have no temples and no priests. 
Thejr are said to believe in the existence of on evil 
spirit and of demons who haunt the mountains. On 
the coasts Buddhism appeare to have been intro* 
duced at an early age, but it has since been com- 
pletely superseded ly Mohammedanism, which, 
among the Malays, however, is of a veiy relaxed 
character. Pop. in 1897, 8,209,037. 
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Th 0 fint BuzopeMi who virfted the i i l e nd of 
Bonifttra Is said to have been Niooolo dl Conti, who 
oaine there before 1449. In the beginning ct the 
sixteenth century it was visited by toe PortuffueseL 
but no Europeans obtained a firm footing on the Idana 
until the Dutch established a factory on the west 
ooast at the end of the sixteenth century. In 1666 
the Dutch took possession of Padang, and soon after 
enlarffcd their t^tories by treaty idth the Sultan 
^ A^een. Since that time they have gone on con- 
tinually consolidating and Increasing their dominion 
much more by negotiation than by force of arms. 
Their last important accession of influenoe on the 
island was gained by a treaty with the Kingdom of 
Siak, concluded in 1868, by which they obtained the 
virtual control of that state. In 1685 the British 
formed a settlement in Benooolen, and in 1811 they 
seized the Dutch possessions on the island. These 
were^ however, restored in 1815, and in 1824 Ben- 
ooolen was nven over to the Dutch in exchange for 
M alacca. A treaty concluded between the Dutch 
and English governments in 1834 left the Dutch free 
to make what treaties they pleased with the native 
powers in the island of Sumatra^ the same liberty 
being allowed to the British on the Malay Peninsula; 
but Sie right of the Dutch to make advances in the 
island by conquest and annexation was not then 
reoogniz^ lliis right was, however, conceded in 
the treaty of February, le7 1, in return for the cessiuii 
to the British of the Dutch possessions on the Gold 
Coast; and in accordance with this permission the 
Dutch despatched an expedition against Acheen. In 
April, 1873, the forces of the two powers came into 
collision, and a war ensued which dragged on for 
a number of years, caused severe losses to the Dutch, 
and after aU has terminated only in the nominal 
subjugation of Ache^ In August, 1883, the tidal 
wave that accompanied the terrific volcanic outburst 
in Krakatoa, swept with destructive effect the south 
coast of Sumatra, a total change in the aspect of the 
St raits of Sunda also resulting from the eruption. 

BUMBAWA (Dntoh, Soembava), an island far 
the Indian Archipelago, belongix^ to the Sunda 
sproup, bounded north by the Java^a; south by the 
Indian Ocean; west by the Strait of AUiuss, separating 
it from ^e island of Lombok; and east by the Strait 
of Sappi, separating it from the island ^ Comoda 
It is about 160 miles long from east to west, with a 
breadth varying from 13 to 31 miles. It is divided 
into two native states, reined over by sultans, both 
of whom acknowledge subTection to the Dutch. The 
soil is not generally fertile, and water is apt to be 
scarce, especia^y in summer. Some parts, however, 
do not suffer in this way, and are watered by per- 
manent streams. Sappan-wood and rice are the 
chief products beyond the usual tropical fruits. Deer 
and swine are plentiful, but cattle, goats, and fowls 
are not abundant. Horses, the finest in the Indian 
Archipelago^ are extensively bred and exported. Fish 
are plentiful, and edible birds' -nests are procured on 
the coasts. Gold, sulphur, saltpetre, and pearls are 
obtained. Sumbawa is mountainous, and its heights 
have such a remarkable appearance, that once seen 
they are never forgotten, a fact which renders them 
an excellent landmark for ships passing to and from 
China. Near the northern coast is the noted volcano 
of Tomboro or Tombura, 8940 feet high, of which 
a dreadful eruption took place in April, 1816, the 
noise of which was heard m Celebes, the Moluccas, 
and Sumatra, or over an area with a radius of above 
840 miles. Another eruption occurred in November 
and December, 1836, but much less destructive in its 
^ccts. The town of Sumbawa on the north coast, 
m a bay looking to the north, has a good harbour. 
Pop. ertimated at 150.000. i 


SUMMEBy in Great BrHala, the i 
handed in the months of Juna^ July, and August. 
The sstronomioal summer lasts in the northam 
hemisphere from the June solstice to the Septembef 
Muinox, while the sun is in the signs of Cancer, Lao, 
Virgo; and, in the southern, fi^ the Deo^ber 
solstice to the March equinox, while the sun is in 
Capricorn, Aquarius^ Pisces. Our summer takes 
place at the time when the earth is at the greatest 
distance from the sun, and hence moves the slowest. 
The diameter of the sun, therefore^ appears consider- 
ably smaller at this season than in winter, and the 
summer of the northern hemisphere has ninety-three 
and a half days — a few da^ more than the winter — 
and, therefore, more than the summer of the southern 
hemisphere. Notwithstanding the greater distance 
of the sun in summer, his rays have much more effect 
than in winter, because th^ fall more directly upon 
the northern hemisphere. He also rises much sooner, 
and sets much later, and therefore describes a much 
greater arc in the heavens than in winter. At the 
time when he has reached the tropic of Cancer he 
ascends highest in the heavens, and remains longest 
above the horizon; and we might, therefore, suppose 
that this would be the period of the mreat^t heat. 
But experience shows that the greatest heat generally 
takes place in August, throughout the whole northern 
hemisphere, far l^yond thu polar circle. The reason 
of this circumstance is, that, in August, the influence 
of the sun’s rays has b^n felt for a long time on the 
earth, and that, within the polar circle, as far as to 
the tenth or twelfth degree from the pole, the ice 
has been thawed and the temperature of the air 
moderated; hence the wind which blows from those 
northern r^ons to the south is milder. See Seasons. 

SUMMIEE-DUCK (Aix Spon8a\ a species of 
Anatinffi or true Ducks, a^ed to the Mandat Duck 
or Chinese Teal (Aix yidericulata) (see Teal), and 
distinguished as a genus by the bill being shorter 
than the head, by the horny tip of the bill being very 
large, and the edges of the bill straight. The wings 
have their second quill-feathers longest, and the toes 
are provided with a very large thick web or membrane, 
the hinder toe being unconnected to the other digits 
by the web. These birds inhabit North America, 
llieir range of distribution extends in summer pretty 
far north on that continent, and they are then, and 
at the breeding-time, found in Nova Scotia. In 
winter the southward migration brings hosts of 
tliese ducks to Mexico, Texas, and other southern 
parts. These ducks may be more or less completely 
domesticated. Like the Chinese Teal, the Summer- 
duck may perch upon trees, the nest being found 
usually in ^e hollows and trunks of trees. 

SUMMONS, an admonition to appear in court, 
addressed to the defendant in a personal action. It 
is the writ by which a personal action is always 
commenced. According to English law it need not 
state the form or cause of action, but it must contain 
the names of all the defendants, and must have 
indorsed upon it the name and address of the person 
taking it out, whether the plaintiff himself or his 
attorney. It must also bear the date of its issue, 
and when issued against any person residing in 
England, Scotland, or Ireland, it is in force for six 
months ^ter that date. It is the duty of the person 
taking out a summons to serve it on the defendant 
in person; but if the judge is satisfied t^t reasonable 
efforts have been made to do and that the 
defendant knows that the summons has been issued 
against him, he may authorize the plaintiff to go on 
vnth the action without personal service. When the 
perm against whom a summons is issued is a British 
subject redding abroad, the ictm of the summons is 
modified, and the time within which the 
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If nqolred to afipoar In oonrt k ngolated aooording 
to the dlwt ii Bci e of hk domkilo £i^ Bnoload. A 
fpeoial foim of iqnunoni k ako nstd in &» oaae of 
fkolgnert reiiding abroad. 

The law of Borland reqnirea a snmxnoiii not only 
to oontain the authority by which it ia lasned, and 
the name of the person against whom it is directed 
(the defender)) but also to set forth the grounds and 
conclusions of the action. When it arises in the 
Ckmrt of Session it is issued in the sovereim’s name, 
snd is signed by a writer to the signet; but in an 
Inferior court it is issued in the name of the inferior 
judge or magistrate presiding over that court. Two 
or more persona not having a joint interest in the 
oircumstanoe on which an action is grounded, but 
having separate claims against the same or different 
persons, cannot take out a single summons against 
such person or persons; but if they wish to escape 
the expense of separate actions, must intrust their 
claim s to one of ^eir number or to a third party. 
Any number of persons may be included under one 
summons as defenders, when they are all liable under 
the same ground of action, but when their interests 
are different no more than six can be so included. 

SUMNER, Charles, an American jurist and 
statesman, bom at Boston, Massachusetts, January 
6, 1811; died at Washington, March 11, 1874. 
Having completed his general education at Harvard 
Unive^ty he applied himself to the law, and in 
1884 was caUed to the bar. Soon after he was 
^pointed reporter of the United States Circuit 
Cfourt, and in 1886 he published three volumes of 
Judge Story's decisions. These afterwards became 
known as Sumner's Reports. During the same 
period he lectured as a substitute for ^e professor 
before the law school in connection with Harvard 
University, and edited a periodical called the Ameri- 
can Jurist. In 1837 he started on a visit to Europe, 
and he spent about three years in travelling over 
England, Cermany, France, and Italy, extend&g his 
knowledge in all directions. After his return to 
Boston in 1840 he resumed his legal practice, and 
between 1844 and 1846 he published in twenty 
volumes, a carefully edited and annotated edition of 
Vesey's Reports. About this time be began to show 
his politicid bent. He made several speeches at 
political meetings, manifesting from the first the 
deep-rooted anti-slavery sentiments that formed, 
until his object was attained, the dominant principle 
of his political action. In 1851 he was elected to 
the Senate of the United States, and thenceforward, 
both in the Senate chamber and out of it, he took 
every opportunity of advocating the cause that he 
bad chiefly at heart. In May, 1850, after the delivery 
of a speech in the Senate on slavery in Kansas, in 
which he had attacked the slave-holders with uncom- 
promishig severity, he was personally assaulted by 
Prestoff S. Brooks, an enraged member, representing 
one cl Ihe slaveholding states. The injuries he 
received were so severe that he was obliged to with- 
draw from public duties for nearly four years, most 
of which time he spent in Europe. In the spring of 
I860 he again took his seat in we Senate, and in the 
summer of that year laboured actively in support of 
Lincoln and Hamlin as candidates for the presidency 
and vice-presidency of the United States. In the 
summer of 1861 he became diaiiman of the Senate 
committee on foreign relations, and this post be 
continued to hold for ten yean. He was a decided 
enemy to the policy of Pi^dent Johnson, the suc- 
cessor of Lincoln, and was active in hk impeachment 
trial. He voted for President Grant, W subse- 
quently became the most determined opponent both 
ol his home and foreign poli<^; and in 1872 he was 
a sealoos supporter m tbe candidature of Hocaos 
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Greeley, although the state el Us health forbade 
him to take an active part In the eleotion c a mp aign. 
After the re-eleotioa of Grant he seldom ^^peared 
again In debate. A ooUectioii of SunmeFs spMohes 
was published in 1850, and another oontalning more 
recent Q>eeehes in 1856; and an edition of his oom- 
plete works^ embraoitw numerous pamphlets of pass* 
ing interest was pulmshed between 1870 and 1870 
(16 vole.). See the Memoirs and Letters eff Oharlea 
Sumner, by E. L. Pierce (4 vols., 1877-08). 

SUMPTUARY LAWS, such as are intended to 
repress extravagance, especially in eating and drink** 
ing, and in dre^ They are altogether foreign to 
the spirit of modem legislation, being regarded as 
tyrannical and absurd, as well as ooutriffy to the 
most elementarv principles of political economy, and, 
it may be added, contrary to the prindplea of human 
nature, as is proved bv the utter ineffioaoy of such 
laws wherever and whenever passed. In ancient 
times, however, they were common, and the statute- 
books of most modem nations also have borne snob 
laws upon them from an early date, and in some 
cases down to a comparatively recent period. Sump- 
tuary laws were much more frequently enacted in 
ancient Rome than in Greece. And the reason is 
not difficult to find. Luxury did not penetrate into 
Greece till after the fall of liberty. Yet a few 
instances are found even in Greece of regulations of 
this nature. At Athens, for example, the ten fO/A- 
roniatai, whose main duty it was to watch over the 
manners of the young in the gymnasia^ were also 
required to see tm^t &e number of persons present 
at festivals did not exceed that allowed by the law. 
A sumptuary law of the Locrian lawgiver Zaleuous 
(seventh century B.O.) has also come down to Ub. 
One of the laws of the Twelve Tables aimed at 
repressing extravagance in funerals. After the estab- 
lishment of the censorship those holding this office 
had the right of punishing those ^ilty of luxurious 
living, by affixing the noia cenaoita to their names. 
After the Twelve Tables the first sumptuary law 
passed at Rome was the Lex Oppia (215 B.O.), directed 
exclusively against the extravagance of women in 
dress, jewelry, &c. This law was repealed twenty 
y^rs later. The other sumptuary laws enacted at 
Rome were almost exclusively desired to keep down 
extravagance in entertainments. Ihe princip^ were 
the Lex Orchia, passed in 181 B.O.; Lex Fannia 
(161 B.C.); Lex Didia (143 B.C.); Lex Licinia (about 
108 B.O.); Lex Cornelia, passed in 81 B.O., and due 
to the dictator Sulla, who conceived the happy thought 
of ridding the market of delicacies by fixing a ti^iff 
for them below the ordinary selling prioe; Lex ./Emilia 
(78 B.C.); Lex Antia> of uncertain date; and Lex Julia, 
passed in the reign of Augustus. Tliis was the last 
sumptuary law passed at Rome, but a few endeavours 
were made under later emperors also to repress 
luxury by decrees of the senate and imperial edicts. 
The last attempt of this nature that is known to 
have been made belongs to the rem of Nero. 
Sumptuary laws were revived by Charlemagne. 
Both he and Louis the D4bonnaire promulgated 
capitularies against luxury in dress and ftuwture, 
Various other laws and decrees having a like object 
were made under many of the later kmgs of France, 
even down to Louis XV. A royal ordmanoe, dated 
April 19, 1787, forbids the common people {vilcUiu) 
the use of calico, which waa reserved for the use ol 
the nobility, and there are instances of the wives of 
commoners being fined in virtue of this decree. In 
E^land sumptuary laws began to be enacted in the 
reign of Edward tiL, and continued to be passed 
down to the time of the Reformation. Most of them 
were repealed by 1 James L cap. xxv., bat they 
ware not all expunged from the statate-book tlU 
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1856 . Taarknii l»wi wm pMMd hj the udent 
Boottiih legiil«jfeiire with the lame object, bat they { 
bed the leme fete ei cooh lewi peciM elcewhere; i 
ih^ were loonzepeeled, evaded, or neglected. There 
li et leeet one velue whidi cumptai^ lewa have. 
ThejfuniidihirtorianBof the present day with alxnoet i 
the only docomentarv evidence of the degree in which I 
varione comforts ana Inzuries were enjoyed by dif* | 
ferent nations in past ages, and more espedally with 
a great deal of minute information regarding the 
private life of the Greeks and Homans. 

SUMY, a town in Bussia, in the government of 
Kharkov, on the right bank of the Fsiol, 88 miles 
north-west of the town of Kharkov. It lies in a 
fertile district, has nmnerons distilleries, a trade in 
brandy, com, and other agricultural p^uce, and 
four large annual fairs which attract great numbers 
of dealers from distant parts. Pop. (1897), 26,622. 

SUN, the central orb of the solar Bystem, The 
sun’s diameter is 852,900 miles; its mean density is 
about i, taking that of the earth as 1 ; its mean 
distance from the earth is token as 92,900,000 miles. 
The axis of the sun’s rotation is inclined to the 
ediptio at an angle of 82° 40', and its rotation 
period (see below) is variously estimated at from 
twenty-five to twenty-eight days. In the beginning 
of June and in the loginning of December the sun’s 
equator would appear a straight line to an observer 
fr^ the earth; early in September its equator 
appears a semi-ellipse convex southwards, and early 
in March a semi-ellipse convex northwards, the cur- 
vature being a maximum in September and in March. 
If the sun differs from a perfect sphere, this differ- 
ence cannot be detected. 

Mathematically considered there is no difficulty 
in accounting for the motions of the planets round 
the sun. It was from a consideration of Kepler’s 
laws, deduced from the observations of Tycho Brahe, 
that Newton mathematically discovered the nature 
of gravitation. The mass of the sun is about 750 
times that of all the other members of the solar 
system taken together, and the centre of gravity of 
the solar system lies somewhere in the sun, whatever 
may be the relative positions of the planets in their 
orbits. The popular notion that the natural state 
of matter is a state of rest is a wrong notion. Every 
portion of matter having a temperature above abso- 
lute zero possesses energy, and is probably the theatre 
of continual motion among its molecules, and, besides, 
it has at any instant a velocity in some direction in 
the universe. It is on account of the false notion 
we refer to that there is with most people a difficulty 
in understanding why the planets describe orbits 
round the sun instead of rushing direct to the sun 
from the action of gravitation. The simple action of 
a central force, shown in the revolution of a planet 
round the sun, does not take place in any machine 
we can invent, but we shall tiy to illustrate it by ’ 
two examples: — Set up a piece of steel-wire in a vice 
BO that it may be finffiy fixed at one end, while the 
other is free to vibrate. One blow will make the 
point of the wire vibrate in a straight line (looked 
at from above), and a second blow in a direction at 
right angles to that of the first, given when the point 
is at the end of its path, will cause the point to 
describe a circle or elUpse. At any point of the 
path there is the force of the spring drawing the 
wire to the central position, yet the orbit of the wire 
point is a drde or ellipse. At the instant when 
the wire received the second blow there was no 
force acting on it except the central force, and just 
at its returning point it was at rest. The second 
blow imparted a store of ener^, which, if thwre 
were no resistance of the air, and the spring were 
perfeotlj eimdo, would not utd the wire 


I would oontfanie its onrvflfikear xnothm lor ever. The 
attraction of gravitation differs from the force of 
such a spring, inasmuch as the force of gravity is 
inversely proportional to the square of the distanoo^ 
while that of the spring is pn^Kirtional to the dis- 
tance; but, keeping this difference in mind, we can 
think of our first blow as representing the energy of 
position due to a planet’s distance fnm the sun, and 
of the second blow as representing the ener^ of the 

C let’s tanfi^tial velo^ty. Again, if a ballet of 
suspended by a fine thread in vacuo be made 
to describe a drde, the motion will continue for a 
long time undiminished, and, neglecting the slight 
friction at the point of suspension, the only force 
acting on the body is the force tending to make the 
bullet hang plumb. The weight of the ballet being 
compound^ with the stress in the inextensible 
thread, gives a resultant force drawing the ballet 
to the centre of its orbit. In this case also the 
central force decreases as the orbit is smaller, but 
the force drawing earth and sun together would 
increase if the orbit became smaller. If straight 
lines are drawn from the centre of a drde in all 
directions it will be seen that they all cut the dr- 
cumference at right angles, so that a body describ^ 
a circular orbit under a central force has its motion 
always in a direction at right angles to the direction 
of the force, and its velocity is not increased by the 
action of the force (the tendency of the body’s initial 
velocity is to make the path form an acute angle 
with the central force, and it is this tendency which 
is balanced by the force), but straight lines drawn 
from a focus to the circumference of an ellipse out 
the drcumference at right angles only in two points. 
If we consider the elliptic orbit of the earth these 
points are perihelion and aphelion. When the earth 
has passed aphelion the direction of the central force 
is such as to increase the earth’s velocity, and after 
perihelion the force retards the velocity. 

From the time when Galileo’s telescope first made 
visible dark patches or spots on the sun these spots 
have been objects of great interest Gktlileo supposed 
them to be clouds. They are of various sizes, some 
very small, while others have a diameter of nearly 
100,000 miles. They are generally in grouiM, and, 
like the douds of our atmosphere, they are continually 
changing their forms and dimensions. They always 
present a black or very dark central portion and a 
lighter surrounding fringe ; the former is called the 
nucleus or umbra, the latter the penumbra. These 
spots have been shown to be hollows in the luminous 
surface of the sun (photosphere), and their depth 
has been estimated at from 3000 to 10,000 miles. 
Spots are called also maoulse ; brighter portions of 
the sun are called faculm; the lesser markings 
are called mottlings. Spots are more numerous and 
larger at some times than others, being at a maxi- 
mum once in about 11*11 years. Kecently it has 
been stated that the average annual rainfall is 
greater in a degree corresponding to the increase in 
the number of the Bun-spots. Spots are most numer- 
ous between the latitudes SO” and 85** north and south, 
and never occur higher than 50**. The late Mr. 
Carrington gave a formula which represents the dis- 
tance, in angular minutes, moved through by a spot 
in any latitude during twenty-four hours mean solar 
time: it is 865 - 165 sin ^ 2, where I is the latitude. 
At the equator sin 2=0, ^d therefore the period of 

a spot at the equator is given by ^ 

25 days nearly. Again, sin 80**=}, and dn ^ 80*=*8 
nearly; so that the formula for latitude 80* beocmes 

866 - 165 X *8, and tile period Is thersfoKe 
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as S6*45 d*ji netriy. Ai I9ie attempte to iotUo the 
period of xotation of the oim we adl by meaiii of 
obeenreiknii of icin-ipoiei diioorde&t reeoltfi «re 
obUined by different obeerven. It Is leen from the 
formula that a epot near the equator travela faiter 
than one at a lugher ladtade, and it is supposed 
that the pbotoiphere has a velocity greater thw that 
of the nucleus. 

As to the constitution of the sun, and the cause 
and nature of the spots, opinion is stiil much divided. 
The small specific gravity of the whole mass, however, 
b weatly in favour of what is at present the pre- 
vaiUng doctrine^ namely, that the son is mainly 
gaseous, but covered by a sort of luminous shell of 
cloud formed by the precipitation of the vapours 
which are cooled by external radiatiozL According 
to this view — ^that of M. Faye, a French astronomer — 
the central core of the sun is only feebly luminous, 
because finely gaseous, while the dazzling surface, 
or photosphere as it is called, owes its brillianoe to 
the minute liquid incandescent particles which result 
from condensation. The spots are supjposed to be 
cavities in this doud-layer, whi^ according to Faye, 
are caused like eddies in a river, by the unequal 
velodties of neighbouring portions of the photosphere, 
resulting from the peculiar law of the sun’s rotation 
already stated. These eddies Faye supposes would 
form funnel-shaped hollows, into whi<^ the cooler 
overlying atmosphere would settle, and by its absorp- 
tion pr^uoe the observed darkening. According 
to this view, of course, the spots ought to be nearly 
round, and to exhibit a marked gyratoiy movement, 
but this is seldom the case. Secchi maintainea 
that they were openings formed by explosions from 
below. Zdllner, who considers the body of the sun 
to be liquid, sees in them sla^ or scorise floating 
on a molten surface. Sir J. Norman Lockyer has 
attempted to explain sun-spots as produced by a 
system of solar atmospheric circulation. 

The amount of heat radiated by the sun per minute 
admits of pretty accurate measurement, and was 
determined many years ago by Pouillet and Sir J. 
Herschel, whose results have since been verified and 
slightly corrected. It is found that the sun’s radi- 
ation would melt a shell of ice covering its own 
surface to a depth of between 89 and 40 feet in one 
minute. The temperature and amount of radiation 
have not materially changed for the last 2000 years, 
as evidenced by terrestrial climatology. According 
to Faye the expenditure of heat is supplied by the 
passing of portions of its mass from the gaseous state 
into the liquid or solid. 

The photosphere is overlaid by an atmosphere 
containing in its lower regions nearly all the materials 
which enter into the composition of the s^ while 
higher up the lighter gases alone prevaiL This 
atmosphere is of oourse invisible under ordinaiy 
drcumstanoes, but reveals itself to the spectroscope. 
As every one knows, the spectrum of sunlight is a 
continuous band of colour crossed by numerous black 
lines, which are espeda^ crowded and intense in 
the ^digo and violet. The cause of these lines re- 
mained a mystery until in 1869 Kirchhoff explained 
it by showing that they are due to the filtration, so 
to speak, of &e li^t from the photosphere through 
an atmosphere containing metallic vapours. He 
showed t^t while such a vapour by itself would 
give a diaracteristio spectrum of bright lines, this 
spectrum would be reversai, and show itself m a 
iq>ectrum of black lines whenever a light of sufiicient 
intensity was made to traverse the vapour from 
behind. Other investigaton have continued the 
work begun hf Kirdihoff, and the existence of 
many terxeetriiu elements in the sun has been estab- 
lish^ According to the results of Prof. Eowland 


of Johns Hopkins tTniversify, the pre se n ce <ff two 
non-metals, carbon and oUicon, and of some thirty- 
four metals, notably iron, barium, titanium, calcium, 
bydrog^ niclml, cobalt^ chromium, sodium, magne- 
sium, silver, tin, and vanadium, is csrtaim Oxygen 
has not yet been detected in the son. 

In 17u6 Captain Stannvan, during a total sriipas 
of the sun, obasrved that just before the limb of the 
sun appeal after totaluy there was a blood-red 
streak. Such appearanoes were subsequently noticed, 
but it was not tfll 1842 that they were first sdentl- 
fioally described under the names *flamea,’ ^protuber- 
ances,* or * prominences.’ After thrir nature had 
been for some time discussed the speotrosoope was 
applied to them in 1868, and it was movm that these 
appearanoes are due mostly to enormous masssa of 
glowing hydrogen gas, floating above the sun in some 
upper atmosphere as the clouds do in ours. Shortly 
afterwards it was discovered that these phenomena 
could be observed by means of the speotrosoope with- 
out an eclipse. Suppose light from two bodies co- 
existing, the light from one giving a oon^uoua 
spectrum (light from the photosphere), that from the 
other nving a spectrum of bright lines (light from 
the red flames). With an ordinary spectroscope the 
continuous spectrum will mask the spectrum of the 
gas; but by idding prisms so as to increase dispersion, 
the continuous spectrum may be so much spread out 
that the bright-line spectrum will become visible. 
This k the principle of the discovery made inde- 
pendently by M. Janssen and Mr. Lockyer. An 
instrument called a telespectroscope is constructed 
of the object-glass and tube of a direct-vision tele- 
scope and a spectroscope whose slit is capable d 
adjustment in the principal focus of the object-glass. 
The spectroscope is formed with a collimator and 
telescope, and, to obtain great dispersion, six or 
seven prisms are employed, arranged in a circle. It 
will be remembered that a spectrum Is built up of 
images of the slit, and that when the spectrum con- 
sists of a few bright lines these images are not injured 
by overlapping. In the telespectroecope the image 
of a prominence falls exactly on the sht, and conse- 
quently, with the slit wide enough to receive all of 
the prominence, the contour of the prominence ia 
seen as well as its spectrum. The region outside the 
photosphere in which these colour^ prominenoer 
are obrorved, or from which they rise, has been called 
the chromosphere. The bright-line spectrum of the 
prominences can be observ^ as detailed above, at 
the limb only. The presence of a great number of 
substances in the chromosphere in a state of gas Is 
indicated by the dark lines of the solar spectrum, 
and many of these substances are the same as sub- 
stances we have on the earth. The chromosphere 
is found to have an average depth of from 8000 to 
8000 miles, llie coloured prominenoes ascend to a 
great height above this, and the incandescent hydro- 
gen spre^ out into immense clouds of forms as 
beautiful, varied, and changeable as those to which 
we are accustomed in our terrestrial sky. Those 
cloud-forms reach altitudes of 20,000 to 100,000 miles 
with a horizontal extent twice as great Jets of the 
chromospheric hydrogen have also been observed to 
reach a height of 200,000 miles in twenty minutes^ 
and disappear altogether within half an hour. Out- 
ride the chromosphere, extending very far out 
the sun, is the conma, an aurora of light observed 
during total edipaes, and which is now the chief ob 
ject to be observed by eclipse expeditions. Its appear- 
ance has been oompiured to the ’glory* with whidi the 
old painters encirt^ the heads of saints. This phen- 
omenon has been shown to be connected with theexist- 
enoe of what is called the ’coronal atmosphere,’ but 
the nature cl this atmosphere is as yet undetemiined. 
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Sztendliig oar •appo•itiolli^ and applying thorn to 
•tm which wo may think of oo diftont suns, wo may 
imagino a photoopheio oubjoct to broocheo from 
oboro (ian-spoti)» whoso ooloor depends on the sab- 
■tonoe composing it; that outside this there is a 
chromosphere, the gaseous elements composing It 
indicated by dork lines in the spectrum, and extend- 
ing for beyond the gaseous envelopes ^ere is drou- 
lating planetary or meteoric matter giving rise to a 
corona. We have stars which vazy os if there was 
a straggle to form a permanent photosphere only 
periodically successful, and we have stars varying ^ 
colour os if the photosphere varied as to its substance. 

SUN, Worship of the. It is a prevailing theory 
at the present day that the sun was the chim objed 
of worship in the earliest times among dl nations, 
and that in all mythologies he is the principal hero. 
(See Mttholoot.) The chief deities of the poly- 
theisms of ancient India, £g}^t, Greece, lUme, 
Germany (Indra, Amoun Ka, Zeus, Jupiter, Odin, 
ftc.), are all identified as sun gods, but in all these 
oases the sun has been personified and endowed with 
attributes not all derived from his original nature. 
But among some peoples the sun itself, as a physical 
object, long continued to have worship paid to it^ 
and t^ worship was generally associated with that 
of fire, as among the followers of Zoroaster, the 
ancient Celts, &c. The most complete system of sun 
worship seems to have been that of Peru. See 
Bei/tein, Guebers, Peru — Helicon. 

SUNAKT, Loch, an inlet in Scotland, in the west 
of Argyleshire, between the districts of Ardnamurchan 
and Sunart on the north, and that of Morven on the 
south. It opens into the Sound of Mull It is about 
20 miles long, and varies in breadth from less than 
i mile to 8 nmes. 

SUN-BIBD, the name given to a laige group 
(PromeropidsB) of Tenuirostral Insessores, allied to 
the Humming-birds, and possessing as a family an 
elongated, slender, and curved bill, with the nostrils 
covered by a scale placed at its base, the wings of 
moderate size, and the tarsi short and covered with 
broad ^^ales. The true Sun-birds, forming the dis- 
tinctive ^up, are included in a special sub-family, 
that of the Promeropinss. The central tail-feathers 
in these forms are prolon^d beyond the others; the 
bill is keeled, and the edges of the lower jaw may 
be finely notched or serrated; the third and fourth 
quills or the fourth only of the wings are longest; tlie 
outer toe is longer thim the inner, and the nostrils 
are situated in a broad groove. These birds are 
oonfined to the tropical regions of the Old World, 
and occur in the islands of the Eastern Archipela^, 
in India, and Africa. They take the place of Uie 
Humming-birds of the New World, and in brilliant 
coloration and habits much resemble these. They 
are constantly hovering about amid flowers, and 
appear to sub^t on the minute insects found within 
the petals; whilst they are also believed to sip the 
flower- juices, and from this latter belief the name 
of Sucriers, or Sugar-eaters, has been given to these 
birds by French authors. Some certainly eat fruits, 
Layard observing that a Ceylonese species ate the 
beiges of a misletoe-like plimt The song is sweet, 
but without any special characteristics, and in habits 
they are exceedingly lively, quarrelsome, and even 
pugnadous. The brilliant colours (as in the Hum- 
mus-birds) are chiefly oonfined to the male Sun- 
birds. The nests, are built in the hollows of trees, 
or are pli^d in thick bushes. Some species (sudi 
os Nectarinia Lotenta and N, Asiatica) make dome- 
like nests, which are suspended from the extremities 
of twigs or bushes, and are covered with cobwebs 
for the purpose of concealment. Spiders often weave 
their wd)s around the structure^ and thus bring the 


aid of nature to that of the art of the bird. The 
nests are built of vegetable fibres delioately Intmv 
woven, the interior of the nest being lined by soft 
cottony materials also derived from plants. The 
entrance is generally made to face the interior of the 
bush, and the whole straoture may be sheltered 
from the rain and sun by a shelving ledge projecting 
over the roof of the nest The eggs ore generally 
white or gray In colour, and nuinber from two to 
four. The moles at the breeding-season display their 
most brilliant pluma^, and bewme adorned, doubt- 
less with the aim of ‘selecting’ the females. See 
Natural SsLEonoir. 

SUNDA ISLANDS^ a group of islands in the 
Indian Archipelago; oompom of the Great Sunda 
Islands, namely, Sumatra, Borneo, Celebes, Java, 
Maduri^ Banka, and Billiton; and of the Lesser 
Sunda Islands, namely, Bali, Lombok, Sumbawa, 
Flores, Tjiendan or Sumba, Sabrao, Solor, Lomblem, 
Ombai, and the Timor group. 

SUNDAY. See Sabbath. 

SUNDAY-LETTER. See Dominical Letter. 

SUNDAY-SCHOOLS. Very early in the history 
of the Christian church, indeed almost from its com- 
mencement, it seems to have been the practice to 
give instru^ion on the first day of the week to those 
who were being prepared for admission into the 
church. This practice was continued, at least as late 
as the eighth century, but was ultimately ^ven up. 
In 1527 several Sunday-schools were estabHshed by 
Martin Luther in Germany for the instruction A 
children and youths who could not attend the day- 
schools, in the art of reading, that they might thereby 
be better able to read the Holy Scriptui^ In the 
latter half of the same century Carmnal Borromeo 
organized Sunday-schools in the cathedral of Milan, 
and eventually throughout his diocese. But there 
was no extensive movement in favour of Sunday- 
schools until such a movement originated in England 
towards the dose of the eighteenth century. The 
founder of the modem Sunday-schools was Robert 
Eaikes, editor of the Gloucester Journal Struck 
with the wretched appearance of a number of children 
whom he saw playing in the street in the suburbs, 
he was informed by an inhabitant to whom he ad- 
dressed himself, that on Sundays, when they were 
released from work, and the few who enjoyed the 
benefit of any instruction during the week were let 
loose fn>m school, they presented a more afflicting 
sight of misery and vice. This observation immedi- 
ately suggested to him the idea that the profanation 
of the £.y might be prevented by putting them to 
school; and he engaged several women, who kept 
schools in the neighbourhood, to receive such children 
as he should send to them on Sundays, and instruct 
them in reading and the catechism, paying each of 
them a shilling for her day’s work. He soon collected 
a considerable number of children, distributed books 
amone them, gave them advice, settled their quarrels; 
and the effects of his benevolent exertions were so 
striking, that his example was followed by other 
charitable persons in different quarters of &e city, 
and in a few years Sunday-schools were establish^ 
in almost every part of Britain. Baikes made his 
first experiment in 1781, and in 1786 it was esti- 
mated tnat 250,000 children were receiviz^ instruc- 
tion in Sunday-schools. (See Gentleman’s Magazine^ 
vol liv. page 410, 1784.) A Sunday-school society 
was formed in 1785 for the encouragement of Sunday- 
sdiools by pecuniaiy aid, &C., the schools havh^ 
been at first taught by hired teachers. Gratuitous 
instruction was a great improvement in the system, 
and appears to Imve beo^e general about 1800. 
In 1808 tile first Sunday-schom union was fotined 
in London, and the example was soon Imitated in 
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many large towna and some of the coanties. The 
Soot^ £bbath-8ohool8 (first established in Edin- 
burgh in 1787) arose from the English Sunday- 
schools^ but from the first were more entirely devoted 
to religious instruction than the Sunday-schools of 
Englwd, there being less necessity in ^tland for 
teaching the children to read. So univeral has the 
institution of Sunday-schools now b^me in the 
British Isles that there is scarcely a church in con- 
nection with which one does not exist, taught for 
the most part gratuitously by members of the con- 
gregation. Since 1848 numerous mission Sunday- 
schools have been established for the instruction of 
neglected children in poor districts. They are 
supported by particular churches, Young Men’s 
C^istian Associations, or by city missionary or 
Sunday-school societies. The number of children 
attending the Sunday-schools of the United King- 
dom has been estimated at about 6,700,000. In 
America the first Sunday-schools were opened at 
New York in 1816, and they have sinoe multiplied 
rapidly and overspread the whole country. By the 
year 1815 they had been introduced into most of 
the countries of Europe, but they flourish best in 
English-speaking countries. 

SUNDERBTODS. See Ganges. 

SUNDERLAND, a market-town, seaport, muni- 
cipal, parliamentary, and county borough in England, 
in the county of Durham (of which it is the largest 
town), at the mouth of the Wear, 13 miles north- 
east from Durham and 12 miles south-east from 
Newcastle, connected with these towns and with 
Hartlepool by branches of the North-Eastern Rail- 
way. Connected with the railway accommodation 
there are a high-level bridge over the river, a 
cutting through the town, a tunnel under the parks, 
and a central station. Excepting a net-work of 
narrow insalubrious lanes in the old portion, many 
of which have been widened, the town is well-built 
and healthy. The new parish of Sunderland, con- 
terminous with the borough, includes the old parishes 
of Sunderland, Bishopwearmouth, Bishopwearmouth 
Pans, Monkwearmouth, and Monkwearmouth Shore, 
the latter two on the north bonk of the river. The 
ancient parish church of Monkwearmouth (restored) 
stands on the site of the monasteiy founded at the 
mouth of the Wear by Benedict Biscop in the seventh 
century, the monasteiy in which the Venerable Bede 
was educated. The tower of the church and part of 
the adjoining walls are supposed to be relics of the 
origin^ structure. The best shops and business 
places are in High Street, the main thoroughfare 
through Sunderland proper from east to west, and 
in the intersecting thoroughfare from north to south 
of Bridge and Fawcett Streets. Belonging to the rate- 
payers are the parks of 61 ^ acres, museum, art-galleiy, 
freelibraiy, scnool of art, bath and wash-house estab- 
lishments, board schools, cemeteries, municipal tech- 
nical college, electric tramway system, Ac. The public 
buildings include churches and chapels, theatres, 
music-hall, Victoria Hall, Central Hall, Workmen’s 
Hall at Monkwearmouth, Fotte^ Buildings Hall, 
and a fine Town Hall, in the Renaissance style, 
having a grwd tower at the principal entrance. 
The institutions comprise a literary society with 
library, philharmonic society, Young Men’s Christian 
Association, government science dasses, See. There 
are three handsome clubs (two of them political), 
infirma^ and general hospi^ eye-infirmary, alms- 
houses, no^ita^ for sick children and foreign sea- 
men. The river is crossed ly a cast-iron bridge, 
built in 1798 by Rowland Burdon, an ingenious 
ooun^ gentleman, the arch (236 feet span and 108 
feet above low-water mark) being formed ly cast- 
iron blodoB fitted together; the bridge was recon- 


stmeted and strengthened by Robert St^henaon. 
An iron rhilway-bndge lies alongside of it. The 
harbour and river entranoe is formed by two piers, 
with lighthouses; two other great piers, to form a 
sort of harbour of refuge, are pardy oonstmoted. 
On the south side of the river are the chief docks, 
with a direct sea entranoe as well as an entranoe 
from the river. The total water area of docks and 
basinB is over 78 acres. North of the harbour are 
the bathing-place of Roker with its oavemous Hme- 
stone cliffs, the village of Whitburn, the eleotrio 
lighthouse at Souter Point, and the curious marine 
grotto of Marsden Rook. The staple trade interests 
of the place are shipping, the coal trade, and ship- 
building. In 1900 the number of vessels that en- 
tered the port of Sunderland was 6877, of 2,458,888 
tons; the number cleared 6487, of 2,559,025 tons. 
The number of vessels belonging to the port was 
252, of 266,211 tons. Coal is the chief export. 
The ship-building yards in 1900 turned out 54 vessels 
of 122,580 tons, besides 12 vessels of 25,106 tons 
built for foreigners. There are large works for the 
making of marine enmnes, iron-works, works for 
anchors and chain cames, forges, works for glass 
bottles, sheet and plate glass, earthenware, ropes, 
besides numerous minor industries. The imports 
are chiefly timber and grain, with various raw 
materials and provisions from the Baltic ports and 
Holland. There is a considerable fish trade. The 
municipal borough is governed by a mayor, sixteen 
aldermen, and forty-eight coimcillors. Its popula- 
tion in 1881 was 116,542; in 1891, 180,921; in 
1901, 146,565. The pari. bor. returns two members; 
pop. in 1891, 142,248; in 1901, 159,859. 

SUN-DEW {Droaera; natural order Droseraoem), 
plants growing in bogs and marshes, having leaves 
clothed with reddish gland -bearing hairs, the glands 
exuding drops of a clear, glutinous fluid, glittering 
like dew-drops, whence the name. The three Bri- 
tish species are D. rotundtfoliot intermedia^ and 
anylica, the differences being chiefly in the shape of 
the leaves. The habit of capturing insects by their 
viscid secretion is a characteristic of these plants 
well known to botanists, and has been the subject 
of investigation by Mr. Darwin, the results of which 
are embodied in his work entitled Insectivorous 
Plants (1875). From his preliminary sketch of the 
action of the several parts of the plant and of the 
manner in which insects are captured the following 
observations are quoted : * If a small organic or in- 
organic object be placed on the glands in the emtre 
of a leaf these transmit a motor impulse to the mar- 
ginal tentacles. The nearer ones are first affected, 
and slowly bend towards the centre, and then those 
farther off, until at last all become closely inflected 
over the object. This takes place in from one hour 
to four or five or more hours. The difference in the 
time required depends on many circumstances, 
namely, on the size of the object and on its nature 
— that is, whether it contains soluble matter of the 
proper kind; on the vigour and age of the leaf; 
whether it has lately been in action; and, according 
to Nitschke (a German botanist), on the tempera- 
ture of the day, as likewise seem^ to me to be the 
case. A living insect is a more efficient object than 
a dead one, as in struggling it presses against the 
glands of many tentacles. An insect, such as a fly, 
with thin integuments, through which animal matter 
in solution can readily pass into the surrounding 
dense secretion, is more efficient in causing pro- 
longed inflection than an insect with a thick coat, 
such as a beetle. The inflection of the tentades 
takes place indifferently in the light and darkness; 
and the plant is not subject to any nocturnal move- 
ment of so-called sleq). If the glands on the disc 
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an repeatedly touched or brushed, although no 
object 18 left on them, the maiginal tentacles curve 
inwards. So again, if drops of various fluids (for 
tnafamnAj of saliva OF of a solution of any salt of 
ammonia) are placed on the central glands the same 
result quickly follows (sometimes in under half an 
hour.’ When a small bit of meat or an insect is 
plac^ on the disc of a leaf, as soon as the surround- 
ing tentacles become considerably inflected, their 
glands pour forth an increased amount of secretion. 
The glands poss^ the power of absorption, as is 
shown * by the widely different results which follow 
from placing drops of various nitrogenous and non- 
nitrogenous fluids of the same density on the glands 
of the disc or on a single marginal gland; and like- 
wise by the very different lengths of time during 
which the tentacles remain inflected over objects 
which yield or do not yield soluble nitrogenous 
matter.’ In short, the plant derives its nitrogenous 
food absorption from the tissues of insects en- 
tangled on its viscid leaves; while, like other plants, 
it obtains and assimilates carbonic acid from the 
air. It becomes a question whether the leaves can 
only absorb matter already in solution or render it 
soluble — that is, have the power of digestion. Mr. 
Darwin shows, as the result of his experiments, 
that they have this power, and that they act on 
albuminous compounds in exactly the same manner 
as does the gastric juice of the higher animals, the 
digested matter being afterwards absorbed. The 
digestive faculty has also been traced in Venus’s 
Fly-trap {IHoncBa), Butterwort (PinguicuLa)^ the 
Pitcher -plant {Nepenthes), &c. See Carnivorous 
Plants. 

SUN-DIAL. See Dial. 

SUN -FISH {Orthagoriscus), a remarkable genus 
of Teleostean fi^es belonging to the Plectognathous 
(which see) division of that order, and distinguished 
by the very much shortened body, which is also deep 
and compressed from side to side; by the undivided 
jaws; by the tail -fin being continuous with the dorsal 
and an^ fins, and by the absence of a swimming- 
bladder. The pector^ fins are of small size. These 
curious fishes present the appearance of having had 
the tail cut off along with the middle part of the 
body. They are not very common around the Brit- 
ish coasts, but are occasionally met with. The two 
most familiar species are the 0. mda, or Short Sun- 
Ash, and the 0. oblongus. Their popular name is 
derived from the rounded shape of their bodies, as 
well as from their emitting a phosphorescent light at 
night; the name ‘Moon-Ashes’ being sometimes also 
applied to them. They generally swim near the 
surface of the water, and on the whole appear to be 
of lazy or inactive habits. The colour of the flrst- 
named species is a grayish-brown on the back, this 
hue becoming lighter on the sides and belly. The j 
skin is of hard and leathery nature. These Ashes 
are captured chiefly by harpooning them, their im- 
mense weight rendering their transit a matter of 
difficulty. The average length is about 4 or 5 feet, 
whilst in some cases they may attain a weight of 
from 800 lbs. to 400 lbs. The flesh is very soft, and 
is white and palatable, and somewhat resembles that 
of the skate. The liver is large, and yields an oil i 
lughly valued amongst sailors as a cure for rheuma- 
tism. The eyes of these Ashes are distensible in 
structure, and can be retracted when they are 
alarmed. The 0. oUongus is of more oblong shape 
than the preceding species, but otherwise resembles 
the Short Sun-Ash, a young specimen of which is 
shown at Iohthtoloot, PI. III., Ag. 20. 

SUN-FLOWER {Hdia/nthus), a genus of plants, 
of the natural order Compositse, so called from the 
ideal resemblanoe of the yellow flowers to the sun 


I with his golden rays. The root is mostly perennial; 
the stem herbaceous, upright, and often tall; the 
leaves opposite or alternate, undivided, often rigid 
I and scal^us; the flowers large and terminal, usually 
I disposed in a cor^b. The species are numerous, 
and mostly inhabit North America. The gigantic 
sun-flower {H. annuus), so common in our ^rdens, 
is a native of Peru. The root is annual ; the stem 
thick, cylindrical, rough, from 6 to 15 feet in height; 
the leaves alternate, petiolate, large, and somewhat 
heart-shaped; the flowers, sometimes 1 foot in dia- 
meter, are so inclined as to take nearly a vertical 
position, and usually are turned towards the south; 
they have the disc very large, and the rays short in 
proportion. The seeds form excellent nourishment 
for poultry and for cage-birds; and an edible oil has 
also been expressed from them. For the Hdmnthus 
tuherosus, or Jerusalem artichoke as it is commonly 
called, see Artichoke. 

SUNN A. See next article. 

SUNNITES, the so-called orthodox Mohamme- 
dans, in contradistinction to the Shiites or heterodox 
Mohammedans. They form by far the larger of the 
two divisions, embracing the Mohammedan inhabit- 
ants of Eg 3 rpt and the rest of Africa, Syria, Turkey, 
Arabia, and Tartary, while the Persian Mohamme- 
dans are the principal Shiites. The chief points of 
difference between the two sects are the three follow- 
ing: — The Sunnites recognize the Arst three caliphs, 
Abubekr, Omar, and Othman, as rightful successors 
of Mohammed, while the Shiites reject them, holding 
Ali, the son-in-law of Mohammed, to be his first 
legitimate successor; secondly, they do not cherish 
the memory of Ali with any peculiar regard, while 
the Shiites look upon him as at least equal in sanctity 
to the founder of their religion; thirdly, the Sunnites 
receive the Sunna (that is, a collection of traditions 
relating to Mohammedanism) as of equal importance 
with the Koran, while the Shiites reject it ab^lutely. 
There are several diversities in the copies of the 
Sunna. And the Sunnites are subdivided on account 
of some minute differences of custom and law into 
four minor sects. 

SUNSTROKE arises most commonly from ex- 
posure to the direct rays of the sun, particularly 
when the back of the bead and neck are the parts 
on which the sun’s rays beat. A form of sunstroke, 
also called heat-fever, occurs in persons working in 
confined spaces where the air is heated to a high 
temperature, specially if the persons are in a de- 
pressed condition of health. The symptoms are 
those of shock, the person usually dropping insen- 
sible to the ground, with feeble pulse and laboured 
breathing. In some cases there is high fever, and 
the skin of the head and face is livid and congested. 
Sometimes there are no very marked symptoms at 
the time of the occurrence, and the effects of the 
stroke can be discerned only in impaired bodily 
health or mental vigour dating from some occasion 
of exposure. The immediate treatment consists in 
the use of the cold douche to the head and back of 
the neck. 

SUPERANNUATION. Persons employed in the 
civil service of Great Britain are entitled, on reaching 
the age of sixty, to superannuation allowances as 
soon after that age as they please to retire, and after 
ten years’ service if compelled to retire before the 
age mentioned by bodily or mental infirmity. The 
mode of computing such allowances is chiefly regu- 
lated by Act 22 Viet. cap. xxvi. The amount of 
the allowance is there fixed at fj^th of the annual 
sala^ on retirement after ten years’ service, and an 
additional sixtieth for every further year of service 
until a service of forty years has b^n completed, 
after which no addition is made to the proportion 
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of tiia ittperaniwatioin aUowanoo. The loigeet 8U|^ 
i^nrtioii allowtnoe Is thus two-thirde of m dnl 
liervant’s lalary. Spedol provinon is> howevor, made 
for eooh offices as in the opinion of the treasoxy 
require special qualifications, making it desirable in 
the public interest ^at older men tkm usually enter 
the service should be iqipointed to fill them. With 
regard to these it is prodded that in computing the 
superannuation allowance that the holders of them 
are entitled to, a certain number of years not exceed- 
ing twenty may be added to the actuid number of 
years of service, and that the allowance may be 
granted after a leas period than ten yeara* service. 
If a dvil servant not coming under the last-men- 
tioned exception is obliged to quit the service in 
consequence of bodily injury sustained in dischaxge 
of public duty within ten years after entering it, a 
gratuity may be allowed him not exceeding three 
months’ pay for every two years’ service, or an 
annuity not greater than one-sixth of his annual 
salary. Gratuities not exceeding one month’s pay 
for every year of service may also be granted to 
officers compelled by infirmity of body or mind to 
quit the service within ten years. 'N^en an office 
is abolished a reasonable annual allowance as com- 
pensation is to be allowed, but in no case is this 
allowanoe to exceed two-thirds of the salary. The 
allowance may in all cases be increased for special 
services, and diminished in respect of fault or de- 
merit, and where the officer has been guilty of any 
grave offence it may be refused altogether. By an 
act passed in 1898 provision was made for granting 
annuities to teachers in elementary schools on reach- 
ing the age of 65. They have to make an annual 
contribution while in active service towards a fund 
for this puipose. 

SUPERCARGO, a person charged with the ac- 
counts and disposal of the cargo, and with fill other 
commercial affairs in the merchant-ship in which he 
•ailB. He differs from a factor in that the latter 
has a fixed residence, and does not go out and return 
with the ship. 

SUPEREROGATION, Work of. See Indul- 

aiNOB. 

SUPERFQETATION, the name applied to Indi- 
cate the phenomena occasionally exhibited in preg- 
nancy, in which a female, already pregi^ani, conceives 
a second time before the birth of the first child. In 
other words, conception again occurs whilst an 
embryo is in course of development. For example, 
a woman may be delivered of a full-grown child and 
of an undeveloped embryo at the same time, the 
Mriod of conception of each being presumed to be 
different. Again, a woman may delivered of two 
living children, the one appearing much more devel- 
oped than the other. Or, lastly (as in an actual case 
occurring at Charleston, South Carolina, in 1714), 
a negro woman may give birth to twins; the one child 
being of black colour and the other being white. In 
this, and other certified cases of the same kind, each 
child had a distinct parent, the occurrence proving the 
possibility of a double conception. But unquestion- 
ably far more typical cases of superfoetation have 
been found. Such, for example, are those Instances 
in which, as published by Eisenman of Strasburg, 
a woman was delivered of a second child 140 days 
after the first, both children being fully develops 
In this case, therefore, the second chila must have 
been conceived at a li^ and different period from 
the first; and the development of the second child 
must have been proceeding separately from that of 
the first, and after the latter was bom. In this 
woman, it may here be noted with a view to the 
explanation of such cases, the uterus or womb existed 
In its normal oondition* In case. 


related by Desgrangesof Lyooi^ a woman gave birtii 
to a child on January lt80, whidh had apparently 
attained the intra-uterine age of seven months; and 
on July 6th, 1780, five months and sixteen days 
after the birth oi tlm first ohild, she bore a second d 
full development. In a third case, a woman gave 
birth, on November 12th, 1807, to a fuUy-develqpad 
child, and to another of full growth on February 2^ 
1808, hardly three calendar months after the birth 
of the first 

The explanation of these curious oasos has afforded 
a very intricate study and puxzle to obstetrioiaiis 
and physiologists. The first point whidi natorally 
offers itself for solution is whether or not conception 
may re-occur after the first conception, and whilst 
the uterus already oontaina a developing fcetus. In 
cases in which a blighted and a full-grown child are 
bom together, or within a veiy short period of eadi 
other, the phenomena may be held to be not those 
of superfoetation at all, but simply those of a twin* 
pregnancy, in which, as is very frequent, one of the 
embryos is develop^, and the other, from some 
cause, is not developed at all. There is no need in 
this first instance to assume the fact of a second 
conception at a widely different period from the first. 
Again, where children of different colours are bora 
at the same time the case may still lie without the 
boundaries of the phenomena of tme superfoBtation, 
for it simply proves that double conception by dif- 
ferent fatliers can take place within a short period 
of each other. The latter oases we have cited, in 
which a second fully-developed child is bora thm, 
four, or five months after the birth of the first, are 
less easy of explanation, and are really oases of 
BuperfcBtation, — if indeed the occurrence of this con- 
dition be admitted at all by obstetricians. In explan* 
ation of such cases it has bi^n argued that the human 
uterus may be double in some cases, as in some lower 
animals, and that in each of its cavities a foetus may 
be contained and undergo development independently 
of the other. Cases of double uterus are not unknown 
in the human female, and in one instance, related by 
Madame Boivin, this condition probably was present 
and explained the fact that the patient, who bore a 
child on the 15th March, 1810, gave birth to a second 
child on the 1 2th May of the same year. But a double 
womb cannot be present in all cases, as was aotuallv 
proved in a case, and related by M. Bigaud, in whicm 
a woman, who, alter death, was ascertained to possess 
a single and normal uterus, gave birth to a second 
mature child four and a half mouths after the birth 
of the first. Some obstetricians have argued that, 
although the womb is already fully occupied by a 
developing embryo, and although the after impreg- 
nation of a fresh ovum (see Menstruation and 
Ovum) is a process the probability of which is very 
difficult to admit, there yet is the possibility of 
impregnation again being effected. So that a woman 
pregnant say for three months might still conceive 
again after ffitercourse, from the process of develop- 
ment of the embryo admitting of a fresh ovum bei^ 
fertilized. Beyond this period of three months it 
would, it is considered, be almost impossible for a 
secozul impregnation to occur. As the subject at 
present Btan£, its full elucidation is still a matter 
for obstetrical investigation; but there can be little 
doubt either of the actual occurrence of oases of 
Buperfcetation, or of the great importance of the 
study of its phenomena. 

S uPERIOI^ in Scots law, the original granter or 
heir of the oriffinal granter of heritable property, 
granted under rae condition that the receiver of the 
grant and his successors shall pay to the original 
granter and his snooessors a certain sum of money 
annually, or render them certain services. Tbs 
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gnmtee and his suooessors are called, in relation to 
the superior, vassals. The relation of the supericn* 
to the property so granted is called domUiiwn dirte~ 
turn, while the right of the vassal in the property is 
called d(mvMUfn utiU. The superior has no other 
right in connection with the property than to receive 
the money (usually called feu-duty) or servioea which 
oonstitute the condition of the grantee’s tenure. All 
other rights belong to the grantee or vassaL 
SUPERIOR, I^KS, the largest expanse of fresh 
water in the world, and the most westerly and most 
elevated of the great lakes of the St. Lawrence basin; 
lat. 46® 80' to 49® N.; Ion. 84® 80' to 92® 20' w. It 
washes the shores of the state of Minnesota on the 
west, those of Wisconsin and the northern peninsula 
of Michigan on the south, and those of Canada 
(Ontario) in all other directions; greatest length, 
measured on a curve through its centre from east 
to west, 420 miles; greatest breadth, 167 miles; cir- 
cuit, al^ut 1750 miles; estimated area, 81,200 sq. 
miles (about the size of Ireland) ; height above sea- 
level, 602 feet; approximate mean depth, 900 feet. 
It is of very irregular shape, widening out towards 
its centre, and g^ually narrowing, partly towards 
its eastern, but much more towards its western ex- 
tremity, so as to form an irregular crescent, with its 
convexity on the north and its concavity on the 
south. The northern shore is generally bold and 
elevated, presenting almost continuous ranges of 
cliffs, which vaiy in height from 300 to 1500 feet; 
the southern shore is low and sandy, though occa- 
sionally interrupted by limestone ridges, the most 
remarl^ble of which, situated toward the eastern 
extremity, present a perpendicular wall 300 feet 
high, broken by numerous caverns and projections, 
and forming, under the name of the Pictured Rocks, 
one of the greatest natural curiosities of the United 
States. The central portion of the lake is clear of 
islands, but these are numerous towards both the 
southern and the northern sides. In the former 
direction they are small, and, being insufficient to 
give shelter behind them, only increase the difficulties 
of the navigation without contributing to form a 
single good harbour. In the latter dir^ion several 
of them, more especially the Isle Royale, are of 
considerable dimensions, and along with the inden- 
tations of the coast afford good shelter for vessels. 
The water of the lake is remarkable for its trans- 
parenpy, and derives its supplies from a basin which 
is estimated at 54,000 square miles, and is drained 
by more than 200 streams. About thirty of these 
are of considerable size, but they are almost all im- 
petuous torrents, interrupted by rocks and rapids. It 
discharges into Lake Huron, at the south-east end, 
by St. Maiy’s River, which at Sault Ste. Marie de- 
scends 22 feet in three-quarters of a mile, navigation 
being here carried on by means of two ship canals, 
one on the Canadian, the other on the Unit^ States 
side. Within the lake itself the only obstruction 
to its navigation are the violent gales to which it is 
subject. It is well supplied wi3i fish, principally 
trout, white-fish, and sturgeon. There are a great 
numl^r of fishing-stations. Large deposits of copper 
and iron are wo»ed on the shores of the lake. The 
boundary-line between Canadaand the United States 
in passing throngh Lake Superior proceeds from the 
outlet nearly through its centre till it approaches Isle 
Royale, when it bends north, so as to ^ve that island 
entirely to the United States, and is then carried 
8.B.W. to its termination at the mouth of the Pigeon, 
in lat. 48® N. The chief towns on the shores of Lake 
Superior are Duluth (Minn.), at the western ex- 
tremity, with an excellent harbour; Superior (Wis.), 
near Duluth; Fort William (Ontario), also with a 
good harbour; and Port Arthur (Ontario). 


SUPERIO R PL ANETS. SeePLAiwm 
SUPEBNATURALISM, a word often used aa 
oontxadistinguiahed from rationaliim. It is difficult 
to give any satisfactoty view of these oonfiioting 
religious opinions within our limits, but the subject 
is too interesting to be wholly passed over. In its 
widest extent supematuralism is the doctrine that 
religion and the ^owledge of Qod require a revela- 
tion from Gk>d. But, generally speaking, the words 
aupernaturaliem and ratumaltam are us^ particu- 
larly in reference to the Christian religion. Ra- 
tionalism maintains that the Christian religion must 
be judged of, like other phenomena^ by the only 
means which we have to judge with, namely, reason. 
Supematuralism considers the Christian religion as 
an extraordinary phenomenon out of the c^e of 
natural events, and as communicating truths above 
the comprehension of human reason. These views 
are variously modified, and as is the case with all 
important questions, many believe that both run 
into extremes; that in the one too much is claimed 
for human reason, whilst in the other feeling has an 
undue ascendency ; that supematuralism has depth 
without clearness, and rationalism, such as we have 
represented it, clearness without depth. A third or 
intermediate party, who by some have been termed 
rationalUtSy whilst the extreme party are called 
hyper-ratumaltBU^ say that supematuralism removes 
religious tmth beyond the sphere of the human 
understanding, and even beyond the possibility of 
recomition. If, say they, divine tmth is something 
whi^ comes entirely from without, and is uncon- 
nected with other tmth, where is our capacity to 
recognize it? The revelation of the omnipresent 
Ruler of the world, which pervades all ages, is, they 
further say, annihilated if Christianity has no con- 
nection with that revelation or manifestation, and if 
it is essentialty different from what existed before or 
without it. On the other hand, they allow that the 
hyper-rationalists misunderstand the character of 
human reason, and oppose it to Christianity so as to 
reduce this to an ordinary subject of human judg- 
ment. Christianity they consider as interm^iate 
between these two views, as presenting in Christ the 
Bublimest union of man with God, vmilst it leaves 
to theological science the task of unfolding the full 
extent of revealed truth. See Rationalism. 

SUPPLY, CoMMissiONBES OP, were the persons 
appointed to value lands and heritages in Scotland 
with a view to the assessment of the land-tax. The 
qualification to act as a commisioner at one time 
consisted in being named as an eo; officio commissioner 
in any act of supply, or in being a proprietor or the 
husband of a proprietor of lands and heritages within 
the county of the yearly rent or value, in terms of 
the act, of £100, or of houses of the yearly value of 
£200, or being eldest son or heir-apparent of a pro- 
prietor of £400 yearly value, or factor of an abmnt 
proprietor of £800 yearly value. By 19 and 20 Vic- 
toria, cap. xciii (1856), all persons qualified other- 
wise than by being named m an act of <ure 

entitled to act without being so named, l^e chief 
duty of the commissioners was to assess the land-tax 
and apportion the valuation according to the pro- 
visions of the Valuation of Lands Act, 17 and 18 
Viet. cap. xci. They mana^ the general expendi- 
ture of the county, and levied the necessary assess- 
ments for this and other purposes; they appointed 
the various county officials, and had the management 
of the county police. By 81 and 82 Viet. cap. Ixxxii 
(1868) they were declared an incorporation, and as 
such could hold property and sue or be sued The 
commissioners at their annual mating on 8()th April 
used to appoint a committee of iheir number (three 
aquorum) to dispose of claims by persons who desired 
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tobepiitiipQiitlM]iit»aiidofobj6otl(^ Avalnslhni I tion wfth tii* ptacMta or mrtel^liraftd and qiitoon. 
roll thowing the yeiiilj rent or value of the whole The anilaoe of the glaada it Inveated by areolar 
renti and heiitagee of Uie county had to be made np tiwne oontalniiig mndi fatty materi ala, Xflm the 
annually. For thii poipoee the oomminioneri were kidneys these capsules are seen hi loii^|ltodiBal aeo* 
anthorixed to appednt sssessors, and a oourt had to be tion to be oomposed of an onter oreoftioafand of an 
held between tne 10th and 15th of September to inner or meduUarp portion, the tanam making up 
hear appeals from the valuations of the as eesso rs . the greater part of toe oigan. This oorttoal pvi & 
Since the passing of the Local Government Act of of deep yellow colour, the tnlemal substance being 
1889 the position and functions of this body have of dark brown or black hue^ and being soft and pnlpy. 
been greatly altered, their duties and powers having It consists of masses of cells of vaiying me and 
been almost entirely transferred to the County shape. Three zones of these oells are disfinguished. 
Council. Lists of commissionerB are still made up £a^ zone consists of a connective tlssoe framework; 
as before, however, and they meet annually on the the spaces left by the framework in the outer zone 
same day of May as the County Council, and at the are small and roundish, and being filled with cells 
same and appoint a convener for their body present a granular appearance. Ibe spaoes of the 
as well as memben (not more than seven), to form middle zone are elongated, and the oells they contain 
along with a like number of county ooundUon a thus present a columnar appearance, while the inner 
standing joint committee for the county. zone is reticulated. The cells are fiattened and 

SUPfLT, CoMMum or. In Britain all bills epithelioid with well-marked nucleus and nucleolus. 
grantiDg supplies of money for public service Along the connective tissue framework dosely in- 
must origin^ in the House of Commons, and vesting the columns and masses of cells is a dose-set 
according to the rules of procedure of that House net-work of capillary vessels, and lymphatic vessels 
questions of supply must first be considered in a are also very numerous. The central or medullary 
committee of the whole House. This committee is portion of the capsules consists dso of cells in groups 
oalled a committee of supply. In committee mem- in a connective tissue framework, the odls being 
bers of the House may spwdc repeatedly on the same irregular and branched. The oaMules derive their 
question. The committee of supply, like other com- blo<3 from the aortie, renal, and phrenic arteriee, 
mittees of the whole House, has no power to adjourn, and return their blo^ by the tupra-renal win, 
but is appointed to sit again by the House from which reodves its blood from the net-work of the 
time to time when the question of supply comes up. medullary portion, and also partly from the cortical 
The committee of supply only considers the estimates substance of the organ. The nerves of the supra- 
submitted to it by toe government, and votes the renal capsules are numerous, and are branches of 
sums to be appropriated for the various services; the the tolar and renal plexutet and of the phrenic and 
means of raising these are discussed in a committee pnmmogattrie trunks. The supra-renal capsules are 
of ways and means. These two committees sit from present in all mammals, and are largest in Bodentia, 
time to time during the greater part of the session, and smallest, proportionally, in the whales, in which 
When the House resumes, the resolutions passed in they are lobulated or divided into lobes. In birds 
committee must be reported to it, reconsidered, and they are of small size, and exist generallv on the 
received. At the close of the session the resolutions inner aspects of the kidneys. In sharks they exist 
' approved of are consolidated into an appropriation as a single, long, lobular organ lying behind the 
biU, which is sent up to the House of l^rd^ where kidneys ; and in frogs and toads they appear as 
it is either passed or rejected without amendment, vellowish patches on the kidney. They are also 
Committees of the whole House are not presided lobular in sturgeons and other fishes, and in newts 
over by the speaker, but by a separate chairman, and Urodela generally. 

appointed at the beg^ning of each session of Parlia- Regarding the exact funetione of these bedies 
ment, and who is a salaried officer. nothing definite is known. Before birth they assume 

SUPPORTERS, in heraldry, figim placed by a much larger size than the kidneys themselves, up 
the side of the escutcheon, and seeming to support to the tenth or twelfth week of human development; 
or hold up the same. They are sometimes human whilst they afterwards diminish greatly in sIm rela- 
fignres, and at other times animals and creatures of tively to the kidneys, and possess in the adult only 
the ima^nation. See Heraldry. about ^th of their original bulk. That these bodies 

SUPPURATION. See Intlammation. may have some important function to discharge in 

SUPRA-RENAL CAPSULES, the name applied connection with the blood-droulation of the embryo 
to two glandular bodies which exist, one at the front is a highly reasonable suggestion; but further than 
portion of the upper end of each kidney. These this general statement physiology cannot oertaiidv 
glands are generally classified with the spleen (which proceed. A fact of much interest in connection with 
see) and o&er structures under the head of ducUett these bodies, however, has been observed in cases 
gUmdt; and regarding their exact functions consider- of what U known as Additon^t disease — a lesion 
able doubt and nnoeitainty exUt Each supra-renal marked by aneemia or bloodlessness and disordered 
capsule exhibits a yellowish colour; that of the right system as prominent symptoms. In this disorder 
Idraey being somewhat of triangular shape, the left a peculiar bronzing or discoloration of the skin 
being of somewhat crescentic form. In some cases exists, and it is alleged that this latter feature is 
these bodies may be hardly recognizable on account due to disease of the supra-renal capsules. Dr. 
of their minute size ; but their average dimensions Addison observed that severe oases of amemla and 
are from about 1^ in^ to 2 inches in length, by about debility terminated fatally, and exhibited ^is dls- 
the same or rath^ leas measure in width, and from coloration of the skin; and be was thus led from his 
2 to 8 lines in thickness. Their average weight is investigations to assign to a diseased state of these 
about 1 or 2 drachms. Each capsule is connected to capsules the font et origo mali» The connection 
its kidney by areolar tissue only, no vascular or other between the bronzing of the skin and disease of 
oonnections existing between the glands; and neither these capsules, however, is, to say the least, hardlv 
capsule has any outlet or excretory duct They lie proved. And the sequence by many physidans is 
beoind the peritoneum or lining membrane of the entirely doubted. The actual iiteatet to whieffi ^ese 
a b domen, the front surface of the right supra-renal bodies are liable, oonsist of hypertrophy or enlarge- 
eapsule being In contact with the under surface of meat, atrophy or wasting, tubereulouc degeneration, 
the liver, the same sur&oe of the left being in rda- fatty disease^ and oooaaimially canccrout infiltration. 
VoL.xni. ^ 888 
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SUPREMACr. Aodording to the Roman Oaih* 
oliol St. Peter wm not only the head of the apoeto- 
college, but the paetor of the uniFersal church. 
The Boman pontiff ie the eucoeeeor of this prince of 
the apoetlec, an^ like him, hat authority and juric- 
diction over the whole ohuioh, all believera, without 
exception, owing him respect and obedience. The 
Council of Trent declared that the sovereign pontiff 
is tiie vicar of God upon earth, and hat supreme 
power over all the ohur^. The extent of the autho- 
rity thus assumed by the pope is different in dif- 
ferent countries, and the whole doctrine of the Papal 
supremacy is of course rejected by the Protestant, 
Greek, and other churches. In 1534 Henry VIH. 
assumed the title of the only supreme head on earth 
of the Church of England. The ocUk of tupremacy 
(that is, of renunciation of the Papal supremacy), 
with the oath of abjuration (adjuring allegiance to 
an^ but the present royal family), was formerly re- 
quired to be taken by edl persons in ofiSce, and might 
1 m tendered by two justices of the peace to all persons 
suspected of disaffection in England. Some modifi- 
cations of the law requiring this oath were made in 
1798 ; but it was still, with the declaration against 
transubstantiation, the invocation of saints, and the 
eacrifioe of the mass, requisite as a qualification for 
sitting and voting in Parliament, and for holding 
certain ofBces, until the passage of the Catholic Be- 
lief Bill, when different forms were substituted. For 
the oat^ at present required of members of Parlia- 
ment, see Oath. 

SUPREME COURT OP JUDICATURE, a 
legal tribunal in which are united all the higher 
courts of justice in England, exclusive of the ap- 
pellate jurisdiction of toe House of Lords and of 
the privy-council. For the constitution of this tri- 
bunid an act was passed in 1878 (86 and 87 Viet, 
cap. IxvL) entitled the Supreme Court of Judicature 
Aotk 1878. The act was fixed to come into force on 
2d November, 1874 ; but in 1874 an act was passed 
(87 and 88 Viet cap. Ixxxiii.) postponing the com- 
mencement of the act to Ist November, 1875 ; and 
in 1875 an Amending Act (88 and 89 Victoria, 
cap. Ixxvii.) was passed, to be cited separately as the 
Supreme Court of Judicature Act, 1875. The 
Amending Act provided that the act should come 
into force on Ist November, 1875, but that the 20th, 
21st, and 55th sections of the principal act, trans- 
ferring the appellate jurisdiction of the House of 
Lords and the privy-council to the supreme courts, 
should come into force on 1st Nov. 1876. Before 
this time, however, a fresh act was passed in reference 
to the appellate jurisdiction of the House of Lords, 
by whi^ it was prot'ided that appeals could be 
carried to the House but should not be heard unless 
in the presence of three Lords of Appeal, namely the 
lord-chancellor and two Lords of Appeal in ordinary 
to be appointed under the act. Another amending 
act was passed in 1877. 

The High Court of Chancery, the Court of King’s 
Bench, the Court of Common Pleas, the Court of 
Exchequer, the High Court of Admiralty, and the 
Courts of Probate and Divorce were accordingly 
united into one court, which is known as the Supreme 
Court of Judicature. This court again consists of 
two permanent divisiox^ called His Majesty’s High 
Court of Justice and His Majesty’s Court of Appe^ 
the latter having only appellate jurisdiction, with 
such original jurisdiction as may be necessary to 
dispm of cases of ai^)eal. The High Court of 
Justice is now OKxmized in three divisions, named 
respectively the £ng’s Bench Division, comprising 
the courts of Ki^’s Bench, Exchequer, and Com- 
mon Pleas; the Chancery Division; and the Pro- 
bate, Divorce, and Admiraltjr Division. It consists of 


I the judges of the courts named, judges appointed bj 
j letters-patent, not as judges of any purtioular part 
of the court, but as judges at His Majesty’s High 
Court of Jttstioe. l^e titles of Lord Chief-justice 
of England, Master oi the RoUn^ Lord Chief-justice 
of the Conmion Pleas, and Lord Chief-baron are to 
be continued, and the holders to occupy thrir re- 
spective oflSces as hitherto. The two latter offices 
are now merged in that of the Chief- justice of Eng- 
land. The ordinary judges (or justices) of the Hi^ 
Court are to have equal power, authority, and juris- 
diction. The lord-^ancellor is to be president of 
the High Court, and the lord chief-justice is to 
preside in his absence. The lord-chancellor, how- 
ever, is not to be deemed a permanent judge of the 
001 ^ The Court of Appeal consists of four ex 
offiicio judges, and of five ordinary judges appointed 
by letters-patent. The title of the oAinaiy mem- 
bers of the court is Lord Justices of Appei^ Tlie 
ex officio judges are the lord-chancellor, the Lord 
Chief-justice of England, the Master of the Rolls, 
and the president of the Probate, Ac., Division. 
The lord-chancellor is to be president. To be a 
barrister of ten years’ standing Qualifies for the 
appointment of judge of the High Court of Justice; 
for the Court of Appeal the qualification is to be a 
barrister of fifteen years’ standing, or alternatively 
to have been a judge of the High Court for the 
period of a year. All judges except the lord-chan- 
cellor shall hold office during good behaviour, subject 
to power of removal by her majesty on an address 
from both houses of Parliament, the rights and titles 
of existing judges being provided for. 

The High Court is to be a superior Court of 
Record, and is to have vested in it the jurisdiction 
previously exercised by the Court of Chancery as 
a common law court and as a court of equity, in- 
cluding the jurisdiction of the master of the rolls, 
as a judge or master of the Court of Chancery, and 
any common law jurisdiction exercised by him as a 
judge of Chancery, any jurisdiction exeren^ by the 
Court of King’s Bench, the Court of Common Pleas 
at Westminster, the Court of Exchequer as a court 
of revenue and a common law court, the High Court 
of Admiralty, the Court of Probate, the Court foi 
Divorce and Matrimonial Causes, the Court of 
Common Pleas at Lancaster, the Court of Common 
Pleas at Durham, the courts created by commis- 
sioners of assixe, of Oyer and Terminer, and of 
jail delivery. The jurisdiction not transferred to 
the High Court consists generally in appellate jur- 
isdiction, and includes alro the jurisdiction of the 
lord- chancellor over lunatics, patents, and over colleges 
and charitable foundations as visitor, and the juris- 
diction of the master of the rolls in relation to 
records. The Court of Appeal is to be a superior 
court of record, and to have all the jurisdiction 
of the lord-chancellor and of the Court of Appeal 
in chancery, as a chancery court, and also as a court 
in bankruptcy; the jurisdiction of the Court of Ap- 
peal in chancery of the County Palatine of Lan- 
caster, and the separate appellate jurisdiction of 
the chancellor of the county; the jurisdiction of 
the Court of the Lord- warden of the Stannaries; the 
jurisdiction of the exchequer chamber; the jurisdic- 
tion vested in her majesty in council or the judicial 
committee of the privy-council upon appeal from the 
Court of Admiralty or from the lord-chancellor, or 
other person having jurisdiction in lunacy. For the 
dispel^ of appeals the Court of Appeal shall have 
all the powers of the High Court llie jurisdictioa 
in relation to persons of unsound mind of the lords 
justices of appeal in chancery is to be intrusted hy 
sign-manual to particular judges of the High Court 
of Justioe or Court of Appioal, the present lords jus 
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^loes continiung to exercise it dunDg tbeir tenure of 
office. The cmef iud^ of bankruptcy is to be one 
of the judges of tne High Court appointed the 
lord-chanc^or, and appeal is to lie from the Court 
of Bankruptcy to the Court of Appeal. All appeals 
and petitions to his majesty in council shall bo re- 
ferred to the Court of Appeal, to which is trans- 
ferred, for the purpose of hearing them, all the 
owers of the judicial committee of council. In 
earing ecclesiastical appeals the court shall be com- 
posed of judges and assessors, the latter being arch- 
bishops or bishops of the Church of England. The 
division of the legal year into terms is abolished as 
far as the administration of justice is concerned, 
but is retained for the determining of periods with- 
in which particular acts may be done. The courts 
*nd any of the judges are at liberty to sit at any 
time or place. Commissions of assize on circuit are 
continu^. Parties may, subject to rules of court, 
require cases to be tried at Middlesex. The courts 
for trial by jury at Middlesex are to sit as far as 
practicable throughout the ^ear. The distribution 
of business is b^d on existing practice. Eveiy 
document by which a cause is commenced must be 
marked with the name of the division or judge to 
whom it is to be aligned. Matters not proper to 
be heard by a single judge are to be heard by 
divisional courts of the High Court, any number of 
which may sit simultaneously. Divisional courts 
are to consist of three, or not less than two, judges. 
Ever^ judge of the High Court may sit in any 
divisional court, and the senior judge present shall 
preside. All arrangements for divisional courts are 
to be made by a majority of the judges with the 
ijoncurrence of the lord-cliancellor. Plaintiffs may 
assign causes to any judge of the proper division 
they may think fit. Appeals from petty or quarter 
sessions, county courts, or any inferior court from 
which an appeal miglit be brought liefore any of the 
transferred courts, may be detennined by the divi- 
sional courts of the High Court. The determination 
of these divisional courts is to be final, unless the 
court gives special leave to appeal to the Court of 
Appeal. Any judge of the High Court has pow er to 
reserve any point in a case liefore him to be heard 
by a divisional court. Reserved crown cases are to 
be determined by five judges (one of which judges, 
it is presijribed, must be the lord chief -justice), and 
such determination is to be without appeal. No 
appeal is to lie from any judgment of the High 
Court in criminal matters except for error of law 
apparent on the record, and regarding which no 
question has been reserved. Motions for new trials, 
in arrest of judgment, nonsuit, reduction of damages, 
Ac., are to be heard before a divisional court ; and 
no appeal from any judgment founded upon, or 
applying a verdict, shall be allowed unless pro- 
ceedings shall have been taken before a divisional 
court to set aside such verdict, or the judgment 
founded thereon, in which case an appeal shall lie 
from the decision of the divisional court to the 
Court of Appeal. The Court of Ap|)eal may sit in 
two sections simultaneously. 

SURABAYA. See Sc^ubabaya. 

SURAKARTA. See Sourakarta. 

SURAT, a town of India, in the presidency of 
Bombay, capital of a district of same name, on the 
left bank of the Tapti, about 14 miles above its 
mouth in the Gulf of Cambay. It is nearly in the 
form of a semicircle, of w'hich the river forms the 
diameter or chord, the length along the river being 
about a mile and a quarter. Near the centre stands 
the castle, whidi, though small, has bastions, covered- 
way, and glaoiB. It is now occupied hy public offices. 
The town, in the central quarter, oonsiats of narrow 


well-kept streets lined with lofty houses, of which 
the upper story, formed of a fn^ework of timber 
filled up with brick, projects beyond the base. The 
suburbs are open and stra^ling, and thus oover a 
wide area. W^estward of the town is the military 
cantonment, with its parade-ground stretching down 
to the water’s edge. Among the chief buildings are 
some handsome mosques and Mohammedan tombs, 
Hindu and Parsee temples, English, R. Catholic 
(Portugese), and Armenian churches, clock-tower, 
high-s^ool for boys, Ac. Towards the end of the 
eighteenth century Surat was in a fiourishing state, 
but lost much of its manufactures by Britiw com- 
petition and its trade by the silting up of its harbour. 
It still exports cotton. Pop. (1891), 109,229; (1901), 
118,364. 

SURD. See Irrational Quantities. 

SURETY. See Guarantee. 

SURGEON-FISH. See Ska-surgkon. 

SURGEONS, Army and Navy. The medical 
and surgical service of the British army is now 
intrusted to a regularly-organized body known as 
the Royal Army Medical Corps. This corps is 
under the control of the director-general of the 
Army Medical Department, who is the head of one 
of the sections of the Military Department of the 
War Office. The director-general is also responsible 
for the management of the military hospitals, and he 
has the assistance of a staff of surgeons of superior 
rank. The Royal Army Medical Corps, besides a 
number of surgeon major-generals and colonels, com- 
prises al)out 800 officers of lower rank, besides quar- 
ter-masters, apothecaries, Ac. The principal medical 
officer and the senior surgeons are responsible for 
the sanitary service in the military districts, the 
other officers lieing employed on active duty with 
the troops or in the hospitals. The corps consists of 
nineteen companies and a depot, the latter being at 
Aldershot. Three companies are located at Aider- 
shot, two at Nutley, w^here the Royal Victoria 
Hospital is situated. The Army School of Medi- 
cine at Netley is managed by a committee of military 
surgeons. Its staff is partly military and partly 
civilian, but wholly medical. In it ^oung officers 
are trained in the duties of a military sur^on. 
Naval surgeons prt)8ecute their studies in the Navy 
Medical School attached to the Naval Hospital at 
Haslar. 

SURGEONS, Royal College of (England). 
As stated in the article Sukoeky, the body from 
which the Royal College of Surgeons of England is 
descjended is the Company of BarlKjr-surgeons, in- 
coqKirated by royal charter in 1 461, the first year 
of Edward IV. They had authority to examine all 
instruments and remedies employed, and to bring 
actions against any jierson that practised ignorantly 
or illegally, that is, without being examined and 
admitted by competent nuisters of the company. A 
separate association of surgeons having been formed, 
by jKjrsons who practised in defiance of the barbers' 
charter, an act passed in the third year of Henry 
VIII. prohibited any jierson from practising as a 
physician or surgeon within 7 miles of the city of 
London without l>eing examined and admitted by 
the Bishop of London, the Dean of St. Paul, or 
four doctors of physic; or for surgery, other expert 
persons in that faculty. In 1540 &e two companies 
of barbers and surgeons were united into one cor- 
poration under the title of Masters or Governors 
of the Mystery and Commonalty of Barbers and 
Surgeons m London. In 1745 the unnatural union 
between barbers and surgeons was dissolved, and the 
latter raised from the second place in this degrading 
connection into a separate corporation by act 18 
George II. cap. xv., which also preserved to the bar- 
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bttt ilitiir right to ftot m fttcgaoiif. A new chArtar 
W9M granted to the oorporatio]! in 180C^ in which the 
titled the ootnpany waa altered from thatd Maatera, 
Oovemonv and Commonalty of the Art and Sdenoe 
d Suigeona to that of the ]^yal College of Sutgeona 
in Loodon. By another ohar^, granM in 1843, the 
title d the corporation waa changed to that d the 
Boyal College or Suigeona d Enghmd, and the college 
waa anthorued to create a portion d ita membera 
fellowa, with the title of Fellowa of the Eoval College 
of Suigeona of England. The number d fellowa waa 
to be not leaa thw 250, nor more than 800. The 
fellowa were to be elected by the council on examin- 
ation, but in 1852 power waa given to elect membera 
of fifteen yeara’ atanding without examination. The 
goveruiiieut d the college ia veated in a council of 
twenty-four membera, including a preaident and two 
vice-preaidenta, the whole to be fellowa d the college. 
Three membera go out annually by rotation, and 
their aucoeaaora are elected by the fellowa. Ex- 
amining bodiea are appointed to teat the qualifica- 
tiona of candidatea for fellowahipa, aa well aa of thoae 
aeeking to be admitted aa membera. The examiners 
hold office during the pleaaure of the council The 
college alao appointa special examiners in dental sur- 
gery, and in various departments of scholarship. It 
has connected with it the Hunterian professorship of 
comparative anatomy and physiology, a professor- 
ship d human anatomy and surgery, a professorship 
of dermatology, and lectureships in various subjects, 
llie examination for membership of the college in- 
aludes a preliminaiy examination in general scholar- 
ship, as well as a professional examination. By the 
Medical Act, 1858, the college sends one delegate to 
the general medical council, and is one of the bodies 
named in the act as authorized to license practitioners 
of medicine within the United Kingdom. The fellows 
and members take respectively after their names the 
initials F.B.O.S. and M.R.C.S. 

The buildings of the college are on the south side d 
Lincoln’s Inn Fields, and were erected from designs 
of Sir Charles Barry in 1835-37 at a cost of £40.000. 
They contain a museum, library, and theatre for lec- 
tures. The museum oriiBfinatea in the purchase by 
Parliament (for £15,000) and presentation to the 
college of the admirable collection of John Hunter. 
It is one of the most valuable scientific coUections in 
the world. An oration is delivered annually, on the 
supposed anniversary d the birth of John Hunter, 
in honour of Hunter and others who have rendered 
distinguished services to medical science. 

SURGERY (the English form of the Greek 
cheirourgiaf from cheir, the hand, and ergein, to 
work), &e operative branch of medicine, or that 
part d the medical art which is concerned with 
the removal of injured parts or oxgans, or with the 
healing of lesions by means of operations on the 
parts affected, either by the hand or with instru- 
ments. Surgery forms neither a complete art nor 
an inde^ndent science, yet it embraces a field so 
wide and complicated that it is only by the indepen- 
dent investigations of many students in its various 
branches that its practice can be successfully main- 
tained, and the theories connected with it promoted. 

Gelsus observes that after the time d Hj^pocrates 
the medical art was divided into three parts — curing 
by regimen, by medicine, and by manual operations; 
tiiese were called the dietetic, pharmaceutic, and 
surgical departments of medicine. This division is 
unexceptionable in as far as it recognizes the unity 
d the medical art» and intimates me close connec- 
tion between its various sections as representing 
separate and possibly conjoint means d aocomidiBh- 
Ing a common end; but suigery early became sepa- 
rated, lor practical ends, from medicine, and by a 


natural expansion came to embraoe two parts— tiie 
sdenoe peactaining to suigloal operations, and the art 
required for oonduotiiig them. From thie eroee e 
muohievous distinction which has even up to the 
present time affected the method d Bdiods and d 
treatises on the various Inranohes d the medioal art, 
that between medioal and surgical oasee. We have 
thus surgical and medioal anatomy, surgical and 
medioal patholo^, surgical and medioid therapeutics, 
and surgical and medioal clinics. Various attempts 
have b^n made to put this division on a sdentifio 
basis; thus surrical ethology baa been distinguisned 
as external ana memoal as internal pathologv; but 
it was never possible to draw a complete Une d 
demarkation on this basis, and the progress d sdenoe 
has both extended the domain of surgery and made 
the relations between it and medidne more intimate. 
Another distinction, which shares the same fate and 
on the same grounds, is that which defines surgery 
as the mechanical department of medidna The dis- 
tinction between medidne and sur^ry is purely one 
of practical convenience, and it does not sulmrve 
this end that it should be carried out absolutely. 
There are no serious surgical cases where medi(^ 
aid is not required, and there are no medical cases 
where the art of the surgeon may not be called for. 
When a patient is in the hands either of a physician 
or a surgeon ignorance of the symptoms requiring a 
change of treatment from the one method to the 
other may be fatal, and without competent skill these 
symptoms cannot be promptly enough distinguished; 
although, therefore, Ihe spedal studies of the physi- 
cian or suigeon may be in a particular direction it 
Is essential that ea^ should nave a well-grounded 
knowledge of his entire art. Boyer, an eminent 
French surgeon, gives a dassification of surgical 
maladies the barest outline of which will show the 
futility of any absolute distinction between medidne 
and surgery. The oases are first divided into general 
and local The former comprise (1) inflammations, 
(2) absoesses, (3) gangrenes, (4) burns, (5) wounds, 
(6) tumours, (7) ulcers, (8) fistulas, (9) bone and joint 
leases; the local oases include malaxes of the head, 
the face and facial ozgans, the neck, breast, belly, 
urinary passages, reproductive organs, and the 
members. 

Surgery has often been contrasted with medidne 
in regard to its superior promptitude and certainty. 
In respect it has been represented as a sort of 
higher grade of the medical art. Among the aphor- 
isms of Hippocrates there is one to the effect that 
what is not cured by medidne may be cured by iron, 
what is not cured by iron may be cured by fire, what 
is not cured by fire is incurable. But in all such 
comparisons it must be borne in mind that there are 
two sides to the question. If surgery often cuts the 
knot which medicine fails to untie, to how many 
complications of its own does it ^ve rise? how 
numerous are the aoddents attending and resulting 
from surgical operations? and how subtle and un- 
foreseen are often the results of dealing violently 
with the complicated mechanism of the human frame f 
In such cases what would be the art of the suigeon 
without the skill of the physician? if the former 
sometimes spares the pai^ of the latter he often 
bequeaths him his most difficult and delicate cases. 
The contrast between medicine and surgery has been 
carried further in regard to the appliances and skill 
respectively required of them. Ovring to the seriona 
and Irrevocable nature of operations the surgeon, It 
is said, requires a more precise diagnostic than the 
physioian. Medirines, If they are not beneficial, are 
often innocuous, amd mav be given experimenttily; 
but an operation cannot be recced, and it is tbsira- 
fore more Indlspexiaable that its oonsaqnenoss shonld 
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M wttt flal c i ttia fc ad baforaliMid. Th« fors^eoii aIiol it 
ii faid, requires a much more Intimate and extended 
knowledge of anatomv, beoauae the medioal treat- 
ment of aimiUr affections In different parts of the 
body is commonly analogous, whQe the particular 
s t r uctur e of each part essentially affects the treat- 
ment of the surgeon. It would oe safer to say that 
while both methods demand in extreme and duSoult 
oases the utmost skill, the need of extreme accuracy 
and predsion is perhaps znore common in the surgi- 
cal than in the medioal department. On the other 
hand the etiology of surgeir is commonly mors 
direct and simple than that of medicine, the former 
being chiefly concerned with the mechaiiical obser- 
ration of lomd lesions, the latter requiring the tracing 
of symptoms, often themselves obmure, up to vitid 
processes. 

The origin of surgery may be held to be coeval 
with the human race. The obstetric branch, at all 
events, would require to be practised in some rude 
form from the earliest period. The practice of sur- 
gery, as of medicine, was early associated with 
reli^on. Larrey found under the vaults and walls 
of me temples of Thebes, Luxor, and Denderah, bass- 
reUefs representing amputations effected by instru- 
ments siinilar to those of the present day, and such 
instruments are likewise found among the hierogly- 
phics. According to Herodotus the medioal art was 
mvided in Egypt into numerous branches, in which 
eioh member of the body was represented. The 
Greeks traced the origin of the art of healing to 
Apollo, and subsequently made iEsculapius, the son 
or descendant of Apollo, the god of medicine. Ma- 
chaor and Podalirius, the sons of .dSsculapius, are 
represjnted as exercising the art of sui^ery at the 
siege of Troy. The knowledge of anatomy (Hsplayed 
by Homer has been highly spoken of, but it does not 
appear that the art of the surgeon in his day was 
much in advance of that of the butcher. The Hip- 
pocratic collection shows a great advance in the art 
of surgery. It contains six surgical treatises, in 
which important operations are described as con- 
ducted in a mode little behind the practice of the 
present day. One of these at least, that on wounds 
of the head, belongs to the works most certainly 
ascribed to Hippocrates (flourished about 400 B.C.). 
Trepanning for lesions of the head attended with 
compression, the extir|)ation of polypi from the nose 
by some of the principal methods still in use, treat- 
ment of ulcers by compression, abdominal paracen- 
tesis or tapping, and cupping are among the onera- 
tions described. As the circulation of the blood was 
not understood, bleeding was used topically. Ampu- 
tation was forbidden by oath to the pupils of Hipo- 
crates. This seems to have been in accordance with 
the reli^ous notions of the Greeks, but Littr^ con- 
siders all the explanations which have been given 
of this prohibition, and the qualified interpretations 
which have been put on it; as unsatisfactoxy. The 
anatomical knowledge of the Greeks was probably 
as far advanced as their reli^ous prejudice whicn 
limited anatomical examination to the bodies of in- 
ferior animals, permitted. A great advance in an 
anatomical direction was made by the Alexandrian 
school (say about 800 B.C.), among whom may 
be mentioned Hierophilos, Erasistratos, Philoxenos, 
Gorgiss, Heroj^e two Apollonii, and Ammonius the 
lith^mist. ^e first who cultivated medicine at 
Rcnne were Greek slaves, who were permitted to 
establish pubUo baths, and it is from this time that 
the association of medidne, and especially of surgery, 
with bath-keepers and bibbers ii to be reckonea 
M e dic i n e was at Iragth studied as a special science 
from the works of mppocrates and the Alexandrian 
school, and among its profomoiB who advanced the 


art of surgery were Arohagathus (200 aa), who ao- 
qulred the surname of the executioner from hie fre- 
quent need the knife; Asdepiadei; to whom is attri- 
buted the oiiflin of laiyngotomy : and Themiaon, the 
first who ma& known the use of leeriiee. Agreater 
name than these ie that of Oekua, oalled the La tin 
Hippooratee, beoauae he hae euminariaed the know- 
lecigeof hia day, and the medioal Qioera because of 
the elegance of his style. He flourlahea about the 
beginning of the Christian era. His works indicate 
a great arivanoe in surgery since the time of Hippo- 
crates. He mentions autoplastic operations (or sdrii 
operations as itkerMnopUutte operation, which see) and 
the treatment of hernias, and he advi^ a method of 
amputation which is still occasionally employed. He 
des^bes the operation of cutting the peruueum by a 
transversal ana curvilinear incision, and treats of the 
ligature and compression of vessels. Celsus in a oele- 
brated passage describes the qualities of the model 
surgeon. *He should be young, or at least very 
little advanced in a^, his hand iSm, sure, and never 
tremulous; he should be ss dexterous with the left 
hand as with the right; his eyesight should be clear 
and penetrating; he should be intrepid; and his 
sensibility should be such that, determined to cure 
his patient, he should he unmoved by his cries; and 
should neither hasten the operation nor out leas than 
he ought, but proceed as if the complaints of the 
patient made no Impression on him.* After Celsus 
appeared Thessalus of Tralles, whose precepts rela- 
tive to the treatment of wounds are worthy of a 
modem author; Dioscorides, who treats of the effects 
of the bites of enraged and venomous animals; Aro- 
tseus, who lived in the first century, and is said to 
have first used blisters (of cantharides) ; and Arohl- 
genes and Rufus, who practised the tying and com- 
pressing of vessels, which had been briefly indicated by 
CelstiB. Arohigenes is supposed to have been the first 
to apply a circular ligature. Soranus perfected the 
diagnosis and treatment of different fractures, par- 
ticularly those of the vertebrae. Heliodorus objected 
to amputation at a single stroke of the knife, and 
indicated the method of amputating with flaps. 
Galen (died 200 A.D.) did much for medidne, but 
little for surgery. He rendered its treatment more 
methodical, however, and showed the advantages 
derived from the study of anatomy, but he ob- 
scured it with a multitude of aetiological hypotheses 
and subtle distinctions, and overloaded it with the 
prescription of medicines. His anatomical knowledge 
enabled him to prognosticate with a certainty pre- 
viously unknown the course of the maladies result- 
ing from wounds and lesions, and he treated bandages 
and the means of arresting arterial hssmorrha^ 
better than his predecessors. Luring t1 e dedine of 
science which followed the time of Galen surgery 
suffered like other branches of knowledge. Phfiag- 
rius alone deserves mention for the operation for 
aneurism which he is' said to have described. Two 
compilers, Oribasius and .^tius, the former two cen- 
turies after Galen, the latter of the sixth century, 
sum up the knowledge of their day. Paul of ^Bglnib 
a practitioner of the seventh century, may be lookM 
on as the last representative of the Greco-Boman 
schooL 

After the conquest of Egypt the Arabs were 
initiated into memcine and surgery by the transla- 
tion of the books of the Greeks. As their religion 
forbade dissection they were oompdled to build 
entirely on the knowled^ of anatomy derived from 
the Greeks. The practice of surgery was therefore 
for the most part abandoned to unlettered men. 
Avenzsoar, about the end of the twelfth oentuzr, is 
the only African practitioner who combined the theo- 
retical stndiea of medicine with tiie praotioe of wag» 
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gwy. Among the Aaiatlo Arabs the only devoted 
etadeot of stix^gexy who has left any record of his art 
is Albnoasls, who flourished at the beginning of the 
twelfth oentniy. 

The medical art in Europe shared in the total 
ebUpse of science which ensued on the decline of the 
Boman Empire. It fell entirely into the hands of the 
monks, who had a monopoly of education, and when 
in 1163 the Council of Tours prohibited the clergy, 
on the plea of abhorrence of bloodshed, from per- 
forming any operation involving the shedding of 
blood, surgery was banished from the universities, 
which were entirely under the control of the church; 
and being left to the uneducated laity became incor- 
porated with the trade of the barber. It was again 
reduced to the simplest operations, chiefly that of 
letting blood, as still represented in the well-known 
barber’s sign-pole. The earliest revival of science 
arose from the contact of the Europeans with the 
eastern nations, particularly the Arabs, who were 
more civilized than themselves, through the Crusades. 
Adventurous youth went to study in the Arabian 
universities. Jewish physicians were attracted to 
European courts by the patronage of the monarchs, 
and ^eady, before the close of th^e eleventh century, 
Salerno in Italy, just recovered from the Saracens, 
had acquired celebrity for a school of medicine in 
which all the teachers were laymen. As was natural 
in the first instance the new school devoted itself 
entirely to the resuscitation of ancient learning, 
without venturing upon original research, and in this 
useful undertakii^ it laid the foundation for modem 
European science. But in science as well as in litera- 
ture the veneration for ancient learning which grew 
up on its revival in a comparatively barbarous age 
was unfortunately carried to the extent of a servile 
superstition, and in no department of science was the 
slavish deference to authority carried farther, in 
none was it productive of more baneful effects than 
in that of medicine. Yet here and there new obser- 
vations continued to be made, and progress, though 
long trammelled by a rigid adherence to fixed theo- 
ries, was never wholly arrested by them. The school 
of Salerno acquired the right to confer the degrees 
of master and doctor. Constantine, sumamed the 
African, under whom it first attained celebrity, and 
who died in 1087, was a learned compiler, and first 
made known to Western Europe the works of the 
Greek, Latin, and Arabian physicians. His suc- 
cessors and followers acclimatized the surgery of 
Albucasis in the different countries of Europe, and 
thus laid a foundation upon which new investigations 
and discoveries began to be made. Among the sur- 
geons of reputation produced by the Saleniian school 
may be mentioned Boger of Parma and his disciple 
Roland, who made great use of cataplasms and other 
topical emollients. Roger recommended the use of 
the sponge for scrofula and goitres. Bruno and 
Theodoric followed an opposite practice, and treated 
tumours, wounds, and ulcers indifferently with topical 
desiccatives and heating applications. The former 
founded on the aphorism derived from Hippocrates 
Xoici tumares honi; crudi vero malif the other on 
that of Galen, siccum aano propinquiuSf humidum 
vero non «ono. Thus we have an early example of 
those rival schools resulting from the blind applica- 
tion of maxims without reference to experience^ 
which proved so long the ridicule of science, and in 
a later age afforded a fertile topic for the satire of 
Moli^re. Guglielmo of Saliceto (died in 1280), a pro- 
fessor atVerona, has left in his work entitled Cyrurgia 
a monument of skill and knowledge remarkable for 
his day. He treats of the cure of wounds of the brain, 
of the oBsophagUB divided by a razor, of the intestine 
laidopenby theblowof aknife. Lanfranoo, the most 


celebrated of his pmdlB (died 1800), proceeded 
Paris and made the frienddiip of Pitai^ the physiciaa 
of Louis IX., who had accompanied the king on his 
foreign expeditions, and who ^w up and procured 
the royal aj^roval of the statutes on wMch was 
founded the College of Sui^eons. Guy de Chauliao, 
the first great surgeon of France, belongs to the 
latter hidf of the fourteenth century. He practised 
at Lyons, and afterwards at Avignon, and was 
physician successively to the three popes, Clement 
vl.. Innocent VI., and Urban V. He left an 
account of the plague which ravaged Europe in 1848. 
His great work on surgery is an admirable compila- 
tion of the surgical knowledge of the day, of whicb 
he was completely master, and the names of Albu- 
casis, Bruno, Lanfranco, Roger, and Guglielmo are 
freouently cited in it. It is divided into seven books^ 
witn a preface which contains a summary of the medi- 
cal practice of the day. With the Renaissance came 
a return to the study of nature. Among those who 
led the way in this important reform special mention 
is due to two Italian physicians, Antonio Bienivieni, 
a Florentine (died in 1502), who attached himself 
chiefly to pathology; and Alessandro Benedetti (alivo 
in 1511), who gave public demonstrations of anatomy 
at Verona and Venice. Berengario de Carpi, a great 
surgeon and anatomist, held a chair at Bologna from 
1502 to 1507. He boasted having dissected more 
than 100 dead bodies, and he made important dis- 
coveries. Another Bolognese professor, Maggi, who 
died in 1552, made important observations leading 
to the correction of errors in the treatment of gun- 
shot wounds. Andreas Vesalius, a Belgian physician, 
born 1514, died 1564, after studying in Italy became 
at twenty a surgeon in the armies of Charles V. 
He was called to the chair of Padua in 1587. He 
returned home in 1548, and was appointed surgeon 
in the army operating in Guelders. On the death 
of the emi)eror he followed Philip II. to Spain, where 
for some unknown cause he was, according to non- 
contemporary accounts, condemned to death by the 
Inquisition, a sentence commuted by the king inte 
an expiatory journey into the Holy Land. He was 
called home from this voyage by the offer of a chair 
at Padua, but died in the island of Zante on his 
return. Vesalius is regarded as the father of modem 
anatomy. In order to pursue his studies he wae 
compelled, at great risk, to steal dead bodies by night 
from the cemeteries. He found errors in Galen, 
arising from his having dissected animals (apes) 
instead of human bodies, and he made enemies 
among his contemporaries, whose prejudices he 
shocked by exposing these errors. Vesalius’s great 
anatomical work. He Human! Corporis Fabrica libri 
septem, was first published at Venice in 1548; at 
Basel by Oporini, with engravings in wood by Calcar, 
pupil of Titian. Vesalius laments in it the decline 
into which surgery had fallen in the middle ages, 
and advocates its re-union with medicine. It is 
rarely, he says, that medicine does not require the 
aid of all its three branches, and he recommends- 
physicians to practise surgery themselves instead of 
committing it to inferior hands. Vesalius prepared 
the way for Ambroise Par^ who did for surgery what 
he had done for anatomy. Originally apprenticed to 
a barber, he came to Paris, obtained the best surdcaL 
education of his day, because a member of the Scnool 
of Surgeons, and was successively surgeon in ordinary 
to Henry II., Charles IX., and Heniy IIL He 
gave method and precision to the operations of sur- 
gery, and introduce or perfected various instruments, 
particularly that of the trepan, on which he placed a. 
cap to prevent it from going too deep Into the oraninin. 
His works, which include a general treatise on sur- 
gery as w^ as a special treatise on wounds, in both 
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9i wiildi be l a t tod u oed m n ne ire m e fa n p ro vementi, 
made liim ineay enemke and peneoaton. Two 
booki of hie on mugery were lopja r eeBed by the 
leonlty of medicine, beceuee he wee enppoiM to 

of men. ParVe works have been treneS^ted into 
English. Peracelstis (Hohenheim), a native of the 
canton of Schwytz, who profeesed m^cine at Basel in 
1526-27, vs another of the great names of the Benais* 
sance period. He determined, after an extensive 
educational tour, in which he formed the conviction 
of the worthlessness of the leones followed by the 
medical practitioners of hu day, upon a thorough 
reform. He served in Italy, Belmum, and Denmark 
as a military surgeon. When ci^ed as professor to 
Basel he taught in German, because he held that 
medidne ought not to be a secret art, and publicly 
burned the works of Galen and Avicenna, the cele- 
brated Arab physician, to show his contempt for 
the venerated authority of antiquity. By these 
and other measures he offended the authorities, 
and was obliged to leave Basel. He visited various 
countries, and made numerous enemies by his vio- 
lent denunciations of the ignorance and prejudice 
of medical practitioners, and their influence pro- 
cured from the imperial censorship a prohibition 
of the publication of his works, which were after- 
wards mixed up with the lucubrations of pretended 
disciples, who attributed to him a belief in magic 
and other views which his genuine works repudiate. 
These are distinguished for scientific method and 
sound observations. The justice of his views is 
especially remarkable in the principles he inculcates 
on the natural healing of wounds and the function of 
art in assisting nature; on the strict union of medi- 
cine and surgery, and in founding medicine upon the 
study of chemistry. He made excessive use of oint- 
ments, balsams, and plasters, but he varied his pre- 
scriptions according to the nature of the case, and 
some of them, as that of arsenical preparations for 
ulcers and cancers, were valuable discoveries. Felix 
Wurtz, a native of Zurich, who exercised his art at 
Basel, also deserves mention as one of the most 
famous surgeons of the sixteenth century. His 
Practice of Surgery, which appeared at Basel in 
1576, after his death, contains five books, of which 
three are on wounds, on his masterly treatment of 
which his reputation depends. The successors of 
Par^ most worthy of note are Pigrais, his disciple, 
who made an abridgment of his master’s work much 
inferior in style to the original; Guillemeau, whose 
special study was ophthalmia; Pineau, a skilful sur- 
geon and lithotomist; Jacques D^marque, one of the 
fiirst authors who wrote on bandages. In Italy 
Falloppio, Colombo, Casserio, and Fabricio dAqua- 
pendente made useful observations and discoveries; 
in Germany Fabricius of Hilden embraced in his 
works a complete course of clinical surgery, and 
invented instruments for the extraction of foreign 
bodies from the cesophagus, the ear, and the ureth^ 
which are still in use. In England Harvey, the dis- 
coverer of the circulation of the blood, lectured on 
surgery, but a genuine school of surgery was first 
found^ by Bichard Wiseman, who hM been called 
the Pard of England. His collected works in two 
vols. 8vo were published in 1676. The company of 
Barber Surgeons incorporated by Edward IV. in 
1461 only gave place to a separate corporation of 
surgeons in 1745; the Royal College of Physicians 
and the Royal College of Surgeons are still separate 
hioorporationa. See the sepurste articles on these 
bodies, and Mxdioal Act. 

In France in the meantime the profession of sur- 
gery began to decline. The medical faculty, jealous 
of ^ 4eltU which the fdllowen of Pard had thrown 


I aimmd it^ proe nr ed exc io s l oii of 0^ faeidtj el 
surgery from the university, and acoomnlished its 
forced re-union with the oorpcwaition ol barbeta 
Surgery was thus nearly eztinguiahed in JFnam for 
more t»an half a century. Two French suigeona, 
Bienaise and Roberdeau, taught the higher branches 
of their profession at their own expense; and Louis 
XrV. in 1671 opened to surgeons ihe chair of sur- 
gery in the Jardin des Plant^ hithwto confided to 
the physidanB of the schools of Paris and Montpellier; 
the Royal Academy of Surgery was founded in 1781, 
and soon produced a scho^ ^ suige^ so eminent 
as to take the lead of their profession in Europe, but 
the proscription of surgery at the university was not 
raised till 1748, when the barbers were sepanted from 
the surgeons. At the revolution the Faemties of Phy- 
sicians and Surgeons were united, and have since 
continued to be so. Among the many eminent sur- 
geons who began at this time to render the French 
school so distinguished we may mention J. L. Petit, 
Desault, Mareschal, La Peyronie, La Martinihre. 
Quesney, Morand, and Louis. England had a^ 
since the time of Wiseman, acquired a flourishing 
school of surgery. Among many eminent names 
those of Cowper, Cheselden, Alexander Monro, 
mus and secundus, Samuel Sharp, Charles White, 
Percival Pott, Bromfield, and John and William 
Hunter. Pre-eminent among these are Peroivai 
Pott and John Hunter, the hotter, though without 
a regular professional education, the most eminent 
surgeon and physiologist of his day, equally sagadoua 
and indefatigable in investigating the causes of all 
scientific phenomena, especii^y those more directly 
bearing on bis profession, his discoveries and collected 
observations in which are invaluable. The nine- 
teenth century will ever be conspicuous in the 
annals of surgery as that in which the inestimable 
boon of aneesthetics was conferred upon mankind, 
by which not only has pain in surgery l^n abolished, 
but the extent of its operative department immensely 
enlarged. Of no less importance has been the dis- 
covery of the relation of micro-organisms to putre- 
faction and to infectious diseases, and the consequent 
introduction of the antiseptic method of treatinjg 
wounds. A scarcely less noticeable feature of this 
epoch has been the iq)plication of the rules of 
hygiene to the construction and management of 
hospitals, by which the ^neral health of the patients 
has been much benefited and the mortality i^uoed. 
The operative skill of the surgeon has kept pace 
with the increased precision of physiological know- 
led^, and surgical operations are now performed 
which not long ago would have been deemed certain 
death to the patient. Diseased conditions in the 
cranium, the thoracic cavity, the abdomen, and the 
uterus are among those now treated with special bold- 
n^ and success. Among eminent surgeons of the 
nineteenth century we may mention Astley Cooper, 
Abemethy, Brodie, Simpson, Syme, and Uster in 
Britain; Dupuytren, Dul^is, and Bichat in France; 
and Grafe, Langenb^k,and Dieffenbach in Germany. 

SURINAM. See Guiaka (Dutch). 

SURINAM TOAD. See Pipa. 

SURMULLET, or Smipsp Red Mullet. See 
Mullet. 

SURNAMES. See Names (P^kal). 

SURPLICE (Latin, tuper-pdlicium), a vestment 
of linen or muslin worn by priests, deacons, and 
choristers in the Church of England and the Roman 
Catholic Church during the periormanoe of religious 
services. It is supped by some to be identical 
with the garment ui^ by Roman Catholic priests in 
performing mass and called the M, The surplice 
is usually worn by priests and deacons of the 
liah Churdi during prayers and devotional eervioe^ 
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bat not whan preaching. Meaj of the AngU^ra 
cleigj» however, now nee it when preachings bat thii 
b ccmaidered to eavonr of ritoollim. 

SUBK]^, a conntj of Snglondi bounded north 
by the Thameis eeparoting it from Middleeex; eoit 
by Kent; south by Sussex; west by Hampshire; 
and north-west by Berkshire and a small oomer of 
Buckinghamshire; area, 461,791 acres. The surface 
b in general not devat^ but undulating and diver- 
sified, presenting much pleasing scenery. Near the 
centre a conge of hiUs stretches completely across 
the county. Thb range, called the North Downs^ 
slopes down gently on its north, but b rugged, preci- 
pitous, and often of romantic appearance on its south 
side. The highest point in the direct line of the 
range b Botlev Hill, above Titsey, 880 feet; but the 
highest point in the county, and indeed in thb port 
of England, occurs about 8 miles south of Dorl^g, 
in Leith Hill, which b 993 feet. Along the souw 
border a tract called the Weald of Surrey unites 
with the Wealds of Kent and Sussex in forming 
a fiat and very extensive plain, occasionally broken 
by low hills. The north-west b the least inviting 
piui of the county, consbting for the most port of 
heath and moorland waste. Tub portion of the county 
belongs entirely to the geological formation known 
by the name of the London clay; immediately south 
and east of it a tract of nearly equal extent b occu- 
pied bv the plastic clay, which b succeeded on the 
south by the chalk-formation, of which the Downs 
above described ore composed The southern part 
of the county belongs to the wealden formation. The 
whole of the draii^e is received by the Thames, 
except a small portion in the south-west, conveyed 
to the English Chancel by the Arun, and another 
small portion in the south-east, received by the 
Medway. After the Thames the only streams of 
importance are its tributaries, the Mole — which, 
entering Surrey on the south-east, winds through a 
beautiful valley for about 42 miles in a N.N.w. direc- 
tion, but b nowhere navigable — and the Wey, which 
flows from north-west to north-east, and not only 
becomes navigable at Godaiming, but forms the prin- 
cipal feeder of the Basingstoke Canal The only 
other canal b the Grand Surrey, which, cut from the 
Thames at Botherhithe to Deptford, and thence to 
Camberwell, b very short but of considerable impor- 
tance, containing in particular an extensive basin, in 
connection with the navigation of the Thames, llie 
other principal means of communication are the 
South-Eastern, the South-Western, the London and 
Brighton, the London, Chatham, and Dover EaUways, 
with numerous branches, particularly near the me- 
tropolb. The soib include all the principal varie- 
ties of plastic and alluvial clays, rich vegetable loam, 
calcareous earth, and almost barren heath. On the 
first of these the principal crops are wheat and beans. 
Much of the alluvium, particularly in the vicinity of 
the metropolis, b occupied by orchards and kitchen- 
gardens, and whole farms ore devoted in the same 
locality to the robing of medical and aromatic 
plants, as chamomile, wormwood, anise-seed, pepper- 
mint, and lavender. The loamy soib grow excellent 
barley, oats, and pease; there^ too^ root crops, more 
especially carrots and parsnips, are extensively grown. 
The calcareous soib are chiefly remarkabb for their 
excellent hops, among whi<^ those of Fambam 
deserve s^al notice; and for their valuable crops of 
clover. The quantity of grazing land b not exten- . 
sive: the domestio onimob are usually of the ordi- 
nary improved breeds. Of the totsd area of the 
coimty more than one-ninth b under woods and plan- 
tations, about one-eighth b under com crops (a con- 
siderably smi^r area than formerly was so occupied), 
about one-thirteenth b under green crops, and one- 


tkifd b pero^ent pasture. The manufacturee are 
not of much importsnoe, eonsbting chiefly of wooUen 
goods and hooery at Godaiming; gunpowder at Mal- 
den; delft and stoneware at Mortloke; calicoes^ 
with large bleaching and printing worl^ in the 
parishes of Mitcham and Croydon; oil, paper, snuflf; 
sheet-iron, &c., for which there ore numerous mills, 
partly on the Mcde and partly on the Wondle; and 
numerous articles made in Smthwark, principally 
in connection with the trade of the port of London. 
Of thb trade the part of the county immediately 
bordering the Thames has a oonsiderabb shore. The 
vicinity of the metropolis, and the many beautiful 
sites which it affords, have caused many parts of 
Surrey to be studded over with mansions and villas. 
The county contains Southwark, Lambeth, and other 
south m suburbs of London, and the municipal 
boroughs of Godaiming, Guildford, Kingston-upon- 
Thom^ and Reigate. For parliamentary purposes 
it b divided into six dbtricts, each of which returns 
one member to Parlbment. The borough of Lam- 
beth returns four members^ Southwark three. Part 
of Greenwich is also in Surrey. Pop. (1881), 
1,436,899; (1891), 1,731,343; (1901), 2,008,923. 

SURREY. See Howard (Family op). 

SURROGATE, one who b substituted or ap- 
pointed in the room of another; as the bbhop or 
chancellor’s surrogate. 

SURTURBR AND, fossil wood, impregnated more 
or less with bitumen, found in great abundance in 
Iceland. A bed of it extends nearly through the 
whole of the north-western part of the bland. It 
b, in fact, a subterranean forest, impregnated with 
bituminous sap, and compressed by the weight of 
the superincumbent rocks. Branches and leaves are 
pressed together in a compact mass; but the fibres 
of each may be distinctly traced. The surturbrand 
b used by the Icelanders chiefly in their smithies^ 
and in small quantities. It is sometimes so Uttle 
mineralized as to be employed for timber. 

SURVEYING, in a general sense, denotes the 
art of measuring the angular and linear distances of 
objects, so as to be able to delineate their several 
positions on paper, and to ascertain the superficial 
area, or space between them. It b a branch of 
applied mathematics, and supposes a good know- 
ledge of arithmetic and geometry. It b of two 
kinds, land surveying and marine surveying, the 
former having generaUy in view the measure or con- 
tents of certain tracts of land, and the latter the 
position of beacons, towers, shoals, coasts, &a Those 
extensive operations which have for their object the 
determination of the latitude and longitude of places, 
and the length of terrestrial arcs in different lati- 
tudes, also fall under the general term turveymg^ 
though they are frequently called tri^onometruid 
surveys, or geodetic operatiorUf and the science itself 
geodecy. Land surveying consists of three dbtinct 
operations: 1, the measunng of the several lines and 
angles; 2, projecting or laying down the same on 
paper, so as to form a correct map of an estate or 
country; 3, the computation of the superficial con- 
tents, as found by the preceding operation. Various 
instruments are used for the purpose of takii^ the 
dimensions, the most indbpensable of which b the 
chain commonly colled OwfUer*t chain, which b 66 
feet long, and b divided into 100 links, each 7*92 
inches: 10 of these square chains, or 100,000 S(}uare 
links, b 1 acre, llus is used for taking the Imear 
dimensions when the area of the land b required; 
but when only the position of objects b to be deter- 
mined, a chain of 50 or 100 feet b more oommonly 
used. For accurate surveying proper instruments for 
measuring angles are required Tne best instrument 
for thb purpose b the theodolite. The surveyor’s 
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oroflSy or orosB-stafl^ is b'kewiae very oonvemetit for 
laiauigpeipendioularB. See Gbodist and Obdnang^ 
SUBYST. 

SUSA, an ancient city of Persia, the coital of 
the ^vince of Suaiana and the winter residence of 
the Persian kings, was situated on the east bank of 
the river Choas^ (modem Kherkhah). It is said 
to have derived its name from the lilies which 
abounded in the plain in which it was situated, 
9uaan or ahumn being the Persian for lily. It was 
quadrangular in form; according to some 120, accor* 
ding to others 200 stadia in circuit; with a strongly- 
fortified citadel, containing the palace and treasury 
of the Persian kings. The Greeks gave this citadel 
the title of Memnonium, from whence arose a tra- 
dition that the city was founded hy Tithonus, the 
father of Memnon. Susa is the Sbushan of the 
book of Daniel, where it is mentioned as situated on 
the banks of the river Ulai or Euleeus. This stream, 
according to Pliny, surrounded the citadel of Susa. 
The plain is watered by numerous rivers, several of 
which flowed in the immediate vicinity of the city. 
The plain of Susa is covered with extensive mound^ 
in which fragments of brick and pottery with cunei- 
form inscriptions are found. Susa was taken by 
Assur-bani-pal in the seventh century B.O., and we 
afterwards find it mentioned as a Babylonian city. 
Cyrus brought it under Persian rule, and it was 
nubde the capital of the Persian empire. Alexander 
the Great took it in the course of his conquests, 
but under him it gradually lost its importance. 
See works by Dieulafoy and Billerbeck. 

SUSANIN A, Book of, is one of the additions to the 
book of Daniel found in the Greek versions of Theo- 
dotion and the Seventy. They have not been found 
in any Hebrew original, and are generally rejected 
and ridiculed by the Jews ; but they are accepted as 
canonical by the Roman Catholics. In the stories 
of Bel and the Dragon, and Susanna, Daniel is said 
to give utterance to Greek puns, or plays on words 
depending on Greek derivations. Susanna forms 
the thirteenth chapter of Daniel in the Septuagint 
version. The story is supposed to have some foun- 
dation in fact, and to have been narrated with a 
moral object. 

SUSPENSION-BRIDGE. See Bridgk. 

SUSQUEHANNA, a river of the United States, 
formed by two branches, an eastern or northern and 
a western, which unite at Northumberland in Penn- 
sylvania. The eastern branch, which is considered 
the main stream, issues from Lake Otsego in New 
York, and has a length of about 250 miles. The 
western branch rises in the western slope of the 
Alleghanies, and flows very circuitously E.B.K. for 
about 200 miles. The united stream flows south and 
south-east, passing Harrisburg and Columbia, enters 
Maryland, and after a course of about 150 miles 
falls into the northern extremity of Chesapeake Bay 
at Port Deposit. The navigation is much obstructed 
by rapids, but the obstructions have been greatly 
overcome by cutting canals. 

SUSSEX, a southern maritime county of England, 
bounded on the north by Surrey, north and north- 
east hy Kent, south-east and south by the English 
Channel, and west and north-west by Hants ; area, 
931,899 acres. The rivers are small and of no im- 
portance, and the great physical feature of the county 
IB the range of chalk hills l^own as the South Downs, 
which terminate in the bold promontory of Beachy 
Head. They are used for sWp pasture, and the 
breed for which the county is famed is known as the 
* South-downs*. The principal means of communi- 
cation are the London, Brighton, and South -Coast 
Railway, and in the eastern part the South-Blastem 
Railway, The first-named company has excellent 


fast steamm naming dailjr betweoi Newhaven and 
Dieppe; the passage (64 miles) is freraently aooom- 
pliahed in 8i to Sf hours. The low land along the 
coast is remaricable for its ferity, raising heavy 
crops ot grain, and still more valuable crops m 
luty, particularly on the marsh-lands, whidb, after 
being cut, are pastured, and feed off lam numbers 
of heavy cattle. The Downs are chie^ pastoral, 
and where arable consist of a thin flinty soil, on 
which barley is the most profitable crop. The Weald 
(originally so-called because covered with one dense 
forest), forming the larger part of the whole surface, 
consists mner^lv of sandy or tenacious days of a 
very indifferent description. The eastern part of the 
county borders on the hop districts of Kent, and 
sucoei^ully pursues the same mode of cultivation. 
Of the total area about 670,000 acres are under 
crops, rotation grasses, or permanent pasture. Com 
crops, chiefly oats and wheat, are grown on more 
than 135,000 acres; green crops, chiefly turnips, 
mangold, and cabbages, on about 60,000; and the 
area in permanent pasture is nearly 390,000 acres. 
About 122,000 acres are covered with wo^s, which 
alx>und principally in the Weald, and in the Forest 
Ridge in the north-east, where are the Forest of 
Ashdown (14,000 acres) and the Forest of St. Leon- 
ards (10,000 acres). Among the mineral products 
may be mentioned ‘Sussex* marble, a kind of lime- 
stone containing fresh-water shells, which is worked 
to some extent in the neighbourhood of Petworth, 
and admits of being cut and polished. Ironstone 
also is abundant, and in early times, when wood 
only was used for smelting, furnished one of the 
principal sources of the British iron manufacture, 
though it has been long abandoned. The manu- 
factures of the county are insignificant. Sussex was 
thoroughly brought under the Roman rule. It sub- 
sequently formed part of the kingdom of Suth- 
seaxe, or the South Saxons (whence its name), 
founded by Ella in the fifth century. According to 
Prof. E. A. Freeman ‘ the county of Sussex, which 
contains the hill of Senlac (popularly called Battle) 
and the hill of Lewes, has witnessed greater events 
than any shire of England*. The county is rich in 
archsBological remains, among which may be men- 
tioned the castles of Pevensey, Bodiam, Hastings, 
Arundel, Bramber, and Hurstmonceux, the ancient 
boroughs of Rye and Winchelsea, &c. The mean 
temperature of the year is a little over 51° Fahr., 
or more than one degree above the mean tempera- 
ture of London. In consequence of this, Sussex has 
developed the feature for which it is now distin- 
guished amon^t English shii^ namely, the health 
resorts or fashionable watering or bathing places 
which are planted along its coast from end to end. 
The most famous of tliese localities is Brighton, and 
next Hasting Eastbourne, and Worthing; whilst 
the minor places are Seaford, Littlehampton, and 
Bognor. The six pari, divisions of Sussex are 
Chichester, Eastbourne, East Grinstead, Horsham, 
Lewes, and Rye. Brighton returns two members 
to parliament and Hastings one. The municipal 
boroughs are Lewes, Brighton, Hastings, Eastbourne, 
Chichester, Arundel, Rye, and Worthing. Pop, 
(1881), 490,505; (1891), 550,446; (1901), 606,062. 

8USTENTATION FUND. See Fekb Ohuboh 
OF Scotland. 

SUSUK, SoosooK, Soosoo (PUUanuta Qa/ngeUca)^ 
aspeciesof Cetacea or Whales, represented hy a single 
form, the Gangetic Dolphin, which inhabits the navi- 
gable parts of the Ganges, and occurs in the numer- 
ous branches which intersect the delta of the river. It 
represents a fluviatile or river-inhabiting species of 
Cetacean — ^these habits presenting a marked contrast 
to those of the other members of the order Oetaoea. 



410 


SUTHBBLAin)-8ITWABOI'-BTMiaESEL 


mmI Allied form*— ‘the /nta Botiviemii-^ 
fnhWhifea the AnuuEon of South Americe* The b ee k 
In the Soosook le very prominent, being elongated 
end of elender and compressed shape. The teeth 
are very numerous — numbering about 120 — and are 
of ■ twftll size. The colour is a grayish-black on the 
back, and white on the under parts. The eye is very 
small The total length of this animal la about 4 or 
6 feet. No dorsal fin is developed. In habits the 
Soosook exhibits a natural inactivity, although when 
occasion requiree it can swim with great awfitness. 

SUTHEKLAND, a maritime county in the north 
of Scotland, bounded on the north by the Pentland 
Firth, west by the Minch, south by the county of 
Boss, east by the Gorman Ocean, and north-east by 
the county ^ Caithness. It is in the shape of an 
irregular sauare, about 60 miles each way, from east 
to west and from north to south, and along with the 
greater part of Boss and the whole of CaitlmeBs forms 
an extensive peninsula, the isthmus of which may be 
conceived as stretching across the island between 
the heads of the Bea^ Firth and Loch Carron; 
area, 1,345,480 acres. In addition to the mainland, 
it includes a number of small adjacent islands on its 
northern and western sides. On these sides the coast 
is remarkable for the loftiness and boldness of its 
precipices, and its deep indentations by numerous 
lochs or arms of the sea. In these respects the east 
coast presents a striking contrast, being generally 
flat and continuous, with sandy shores, except in the 
north-east, where the headland of Oi^, common to 
this county and Caithness, juts out majestically into 
the German Ocean. The interior consists of a suc- 
cession of lofty and rugged mountains, rising in Ben 
More of Assynt to 3273 feet, and separated from 
each other sometimes by moorland plateaus, and 
sometimes by wild romantic valleys, either embosom- 
ing extensive lakes or traversed by mountain streams. 
The watershed of the county is formed by a range 
stretching almost centrally across it from east to 
west, and then north to south, at no great distance 
from the west coast. This watershed sends the 
drainage in three directions — north, west, and east; 
but the streams, though valuable for their salmon- 
fishings, are not otherwise deserving of notice. The 
lakes, which sometimes stretch in chains, are both 
large and numerous. Among others are Loch Shin 
in &e south, stretching south-east to north-west for 
about 16 miles; Loch Naver, near the centre of the 
county; Loch Hope, in the north; and Loch Assynt, 
at a short distance from the west coast. All these 
lakes form long and comparatively narrow expanses, 
which, when their extremities are not seen, give 
them the appearance of majestic rivers. The rock 
most largely developed in the county is gneiss, 
which occupies at least four-fifths of the whole sur- 
face. Other rocks, which occur chiefly in patches, 
are granite, mica-slate, and old red sandstone. The 
last occurs both in the north-west towards Cape 
Wrath, and in the south-east along the Dornoch 
Firth. In the last portion it is succeeded by one of 
the most remarkable geological formations of Scot- 
land, the Brora coal-field; unfortunately, however, 
more interesting to the geologist than valuable for 
the fuel which it yields. In connection with this 
coal-field are strata of lias and oolite, found in no 
other part of Scotland except a small patch to the 
west of the town of Campbeltown in Kintyre, and 
a few patches of the Western Isles. The greater 
part of the county is fitted only for grazing, but even 
on the stock-farms large quantities of excellent tur- 
nips are grown, and eaten by sheep; and in some of 
the lower vaUeys, and more espedaUy on the east 
coast, oats and iMurley are suooeesfufly cultivated. 
Potatoes succeed well on the arable land of jnost 


districts. Natural woods of biroh, alder, and eveil 
oak are not uncommon ; and large plantations of ^ 
larch, and other trees have recently been formed. 
Over 900,000 acres are mountain ana heath used for 
glazing, about 20,000 acres are under woods and {dan- 
tations, and about 82,000 acres are under crops and 
grass. Com crops, mostly oats, are grown on some 
SOOO acres; green crops, mostly tumim and potatoes, 
occupy more than 4000 acres; and the area in per- 
manent pasture is about 10,000 acres. Luge pieces 
of waste land have been bro^ht into cultivation by 
the Duke of Sutherland at Lairg, near the foot of 
Loch Shin. Game of all kinds, including deer, is 
abundant, and on most estates now forms an im- 
portant item in the rental The county sends a 
member to Parliament. Pop. (1891), 21,940; (1901), 
21,289. 

SITTLEJ, or Satlbj (ancient, Hesidrut)^ one cl 
the ‘five rivers * of the Panjab, of which it forms the 
eastern boundary. It has its sources in Tibet be- 
tween Ion. Sr and 82° E., a little to the east of 
Lake Bavana-Hrada or Bakas-tal, which it enters 
(apparently from Lake Manasarowar), and from 
which it subsequently issues at an elevation of about 
15,000 feet. On leaving the lake it flows north-west 
to Nako, about 150 mUes, where it suddenly toms 
B.B.W., passes through the Himalaya range, and con- 
tinuing its south-western direction, flows along the 
eastern limit of the Panjab till it joins the luited 
stream of the Jhilam, Chenab, and Bavi, thus forming 
the Panjnad, which enters the Indus at Mithankot. 
In the north-east of the Panjab it receives the Bii|^ 
Its entire length is about 900 miles. The sceneil^ 
along the upper course of the Sutlej is often at once 
fearful and sublime. The river itself is therara 
raging torrent, falling in several places 100 feet or 
150 feet per mile. Its lower course is navigable. 

SUTTEE (Sanskrit, sa^i, an excellent wife), a 
term applied by the English to the self-immolation 
of Indian widows on the funeral pile of their deceased 
husbands. The origin of this practice is of consider- 
able antiquity, but it is not enjoined by the laws 
of the great legislator Manu, nor is it based on the 
Yedas. This practice was abolished by Lord Ben- 
tinck, governor-general of India, in December, 1829, 
and may now be said to be extinct, though perhaps 
rare oases still occur. Until then the Britidi gov- 
ernment had permitted it, provided the act was per- 
fectly voluntary (which the religion of Brahma also 
prescribes), and if notice of such resolution had been 
previously given to a magistrate, who was required 
to see that the suttee was public, and that all the 
requisitions of the law were fulfilled. Tbe cere- 
monies of a suttee were various, and lasted from a 
quarter of an hour to two hours. Sometimes the 
widow was placed in a cavity prepared under the 
corpse of the husband; sometimes she was laid by 
the body, embracing it. If the husband died at a 
distance from home, anything which belonged to the 
deceased — his garments, slippers, walking-staff — 
might be substituted for the corpse. 

SUVALKI, a town of Bussian Poland, capital of 
the government of same name, 152 miles north-east of 
Warsaw. It is well built, has a large market-place^ 
two churches, and handsome buildi^ in whicn the 
courts and public offices are held. Pop. (1893) 
22,646. The govemn^ent contains an area of 4651 
square miles, with a pop. (in 1897) of 604,945. 

SUWABOF-BYMNIKSKL Pbt^p Albxib Vab- 
BiLinoH (his name is also spelled Suvorof^ Suwarrowt 
dK).), Count ott Prince Italinski, field-marshal and 
generalusimo of the Bussian armies, one d the 
most distinguished generals of the eighteenth cen- 
tury. The time and place of his birth are uncertain, 
the former being plaM by different authorities is 
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Bbland, ftt StuUr in the Ukreine, and at Moscow; 
tile latter in 1729 .or 1780. His father, an officer, 
piaeed him in the military academy at Petersburg; 
and in his seventeenth year Suwarof entm^ the 
servioe as a common soldier, and gave proofs of his 
eonrage in the war against Sweden. In 1754 he 
became lieutenant, and after distinguishing himself 
in the Seven Years* war, received the command of 
a regment in 1768. In 1768 he obtained the rank 
of brigadier*general, and served several campaigns 
in Poland, receiving in reward for his courage 
and conduct the crosses of three Kussian orders of 
knighthood. In 1778 he was appointed to the 
c omman d of a division of the troops under Count 
fiomanzoff, and completely defeated a portion of 
the Turkish army at Turtuw, killing several of the 
enemy with his own hand. Crossing the Danube, 
he afterwards, in conjunction with i^e force under 
K am en skoi, routed the army of the reU effendi with 
great slaughter, and the capture of all his artillery. 
In 1788 he reduced the Kuban Tatars under the 
Bussian yoke. In 1787, being chief in command, 
he was intrusted with the defence of Kinbum, then 
attacked by the Turkish forces both by sea and land, 
and after an obstinate siege succeeded in repulsing 
his assailants with considerable loss. At Oczakow 
and Fokshani (at the former of which places he 
received a severe woimd) his daring valour was 
equally displayed; and in the Septemlier of 1789 the 
Austrian troops under the Prince of Saxe-Coburg, 
being surrounded on the banks of the liymnik by 
^|A0,000 Turks, owed their preservation to his timely 
^nival with 10,000 Bussians, w'ho not only rescued 
them from a destruction that appeared inevitable, 
hp^ occasioned the utter overthrow of the enemy. 
In this victory he was indebted for the first of his 
above-named titles, and the dignity of a count of 
both empires. The next, and perhaps tlie most san- 

r nary of his actions, was the storming of Ismail 
1790. This strongly-fortified town had resisted 
all attempts to reduce it for a period of seven months, 
when Suwarof received peremptory orders from 
Prince Potemkin to take it without delay, and 
pledged himself to execute the task assigned him 
in three days. Of the sacking of the place on the 
third, and the indiscriminate massacre of 40,000 of 
its inhabitants of all ages and both sexes, the writers 
of the time give most revolting reports. The 
announcement of his bloody triumph was made by 
the general, who affected a Spartan brevity in Ids 
despatches, in the words, ‘ Glory to God ! Ismail is 
ours.’ Peace being proclaimed with Turkey, the 
empress (see Catharine II.) had leisure to mature 
her designs against the devoted Kingdom of Poland, 
and Suwarof was selected as a fit instrument to 
carry them into execution. He marched accordingly 
at ^e head of his troops to Warsaw, de8tn)ying 
about 20,000 Poles in his way, and ended a campaign 
of which the partition of the country was the result. 
On this occasion he received a field-marshal’s baton 
and an estate in the dominions which he had contri- 
buted to annex to the Kussian crown. The last and 
most celebrated of his actions was bis campaign in 
Italy in 1799, when his courage and genius for a 
while repaired the disasters of the allied forces. 
Paul gave him the command of the Kussian forces 
destined to act with the Austrians, and the Emperor 
of Germany created him field-marshal and com- 
mander-in-chief of the Austrian troops in Italy. He 
gained several brilliant victories at Piacenza^ Novi, 
Aa, and drove the French from all the towns and 
fortresses of Upper Italy, and was rewmxled for his 
■ervioes with the title of Prince Itidintid. But in 
consequence of a change in the plan of operations 
he pasMd the Alps; and the defeat of Korsakof at 


Ztbrioh, toother with the liilui^e of the expected 
assistanoe from the Auitfians, obUged Suwira to 
retreat from Switzerland. Patti, o&nded with the 
Austrian court, now recalled the prince in spite d 
his remonstrances, and prepmtioziB wers made for 
his triumphal entry into St. Petersburg. Meanwhile 
Suwarof, having evaded an imperial order direoting 
the generalissimo to name each general in turn 
general of the day, by appointing Prince Bagration 
standing general of &e day, was declared, by com- 
mand of &e emperor, to have deserved censure, and 
the preparations for his triumph were suspended. 
Chagrin at this disgrace hastened his death, which 
took place May 18, 1800, sixteen days after his 
arrival at St Petersburg. Snwarof was a remarkable 
man. Though feeble and sickly in his youth, he had 
acquired a sound constitution by his simple and 
abstemious mode of life. He slept upon straw, and 
his whole wardrobe consisted of his regimental uni- 
form and a sheepskin. He observed pimctillously 
all the ceremonies of his religion, and never gave 
the signal for battle without crossing himself and 
kissing the image of St. Nicholas. 

SWABIA. See Sdabia. 

SWALLOW (Hh'undo\ a genus of Insessorial 
Birds belonging to the family Hirundinidse of the 
Fissirostral (* cleft-beaked’) section of the order. 
This family is commonly made to include the well- 
known Swifts as well as the Swallows, the latter 
being classified in a special sub-family, to which 
the name of Hirundinidie is given. This sub-famllv, 
including several distinct genera to be presently 
noted, is distinguished by the fact that the bill Is 
short, and has its sides gradual! v compressed towards 
its tip; the nostrils are of rounded form, and exist at 
the base of the bill; the wiu^ are long, and their 
first quills are the longest; the tail is forked, and 
the toes are long and slender, with nails of moderate 
size. The genus Ilirundo^ to which the Common or 
Chimney Swallow (//. ruBtira) belongs, is recognized 
by the fact of its included members possessing the 
nostrils concealed by a membrane in front, and hv 
the outer feathers of the tail being much elongated* 
The coloration of the Common Sw^low is not gener- 
ally noted by people who are otherwise peHectly 
familiar with its general appearance and habits. 
The top of the head is coloured of a reddish-chestnut 
hue, the back and wings being steel-blue. The tail 
and secondary feathers are block, a dark blue patch 
existing at the up{)er part of the chest, whilst the 
throat is a chestnut-brown. The beal^ legs, and 
toes are black, and the under parts are white or 
grayish. The females possess tne chest-patch, and 
also the forehead patch of red, of smaller size fcbA.Ti 
the males. Occasionally white or pied varieties of 
these birds are prinluced. Their food consists entirely 
of insects, which, like most other Fissirostres, they 
pursue on the wing, and capture by means of the 
wide gape of the mouth and the brbtles or vibiiua 
with which the gape is provided, the saliva being 
also of viscid nature, and assisting in the retention 
of the prey. Small flies of various kinds, gnats, and 
other insects, form the great bulk of the food, the 
indigestible parts of the food being rejected, as in the 
case of the owls, in small pellets. The flight is rapid, 
and is not, like that of the swifts, continuous, these 
birds resting occasionally. The song is weak, and is 
at best a mere twitter. The nest consists of a cnp- 
shaped structure of mud or clay, for the most part 
built a few feet down an unused chimney, or close 
under the roof of some outhouse to which reiuly 
access is obtained, and lined inside with soft grasses, 
feathers, and other materials. Not infrequently also 
these choose some very unusual spot for the 
nest, such as the comers of d<x>n^ disusea articto ol 
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tenltur e pUoed oaM^ ko, TIm ^ggi number 
from four to lix, and are of white oolonr, apotted with 
red. Both parent! are meet aadduoui in their atten- 
tion to their young, and feed them with the inaeota 
oaptured in meir oonatant flight!. Two brooda are 
nanally produced in each year, and in aome oaaea it 
happen! that the aeoond brood periahea, bdng 
deautute, through their parenta obeyi^ the migra- 
tory instinct and hurrying away. ^Hie Common 
Swidlow oooura very generally throughout Europe, 
and is also known to occur as a resident in Western 
Africa. The nUgroHon of these birds has always at- 
tracted attention from the well-known and unvarying 
character of their movements. They fly southwards, 
at the end of October, or sometimes sooner, to winter 
in Africa, some finding their way to India, llie 
generality of these bira arrive m Britain in the 
suoceedij^ April, some stragglers arriving later, and 
a few coming before the great body of birds. They 
appear to fly southwards in small numbers of two or 
th^ together; and it is somewhat curious that 
whenever observed in their southward journey they 
appear much exhausted, and seem in this respect 
to be of inferior powers to some migratory birds 
whose natural powers of flight are much less than 
their own. They generally return to the nests 
they have construct^ and appear to exhibit great 
distress on finding their former home swept away. 
The Ked-bellied or Bam Swallow (II. erythrogaater) 
is a familiar visitant in the United States of America. 
It measures about 7 inches in length, and is distin- 
guished by having the under surface coloured of a 
ruddy chestnut, the female being coloured of a reddish- 
white below. The nest of tiiis species is almost 
Invariably built in bams and out-houses, and great 
encouragement is given to these birds to build by the 
farmers placing boxes and other supports in favour- 
j^le situations. Another species common in America 
Is the Ked-necked Swallow. The Fairy Swallow, 
or Fairy Martin (H. aM), as it is also named, is found 
in South Australia, where it arrives in August, leav- 
ing again in September or October. The nest, built 
in some tree, under eaves, or in rocks, is formed of 
mud, and is of flask-like shape. Each nest appears 
to be built by a number of these swallows. The 
Wire-tailed Swallow (H, JUifera) of Abyssinia is so 
named from the presence of the two elongated tail- ' 
feathers, which, being unprovided with a web, con- 
sist of the ahafU of the feathers alone, and appear 
as long filaments. Its general colour is a dark blue 
on the upper and white on the under parts, the head 
being of a chestnut colour. A species named the 
White-bellied Swallow (If, viridia) is also abundant 
in the United States. The food of this species, 
according to Wilson, consuts chiefly of myrtle-berries, 
on which they now very fat. The genus Atticora 
includes the wefi-known White-breasted Swallow of 
Australia (the Atticora leucoaUmon of naturalists), 
which makes its nest in the deserted burrows of 
animals. A very notable species of swallow, belong- 
ing to the genus CoUocalla^ is the G. nidifica^ or 
Emmlent Swallow, so named from its fabricating 
nests which are xxw&d by the Chinese in the making 
of soup. (See Bibds^ Nest.) Other and allied 
species of this genus, such as the C. fuciphaga, the 
(/. troglodytea or Wliite-backed SwaJlow, and the 
0, Franciaca or Gray-backed Swallow, also make 
these esculent nests, which are generally constructed 
In caverns in Java and elMwhere, and consist 
of a mucilaginous matter mixed with fragments of 
grasses and other vegetable matters. The C, nid^ica 
or eactdenta, the best-known spedea, is of small ito, 
and is coloured browu above and white beneath, 
like all othw members of the genus CoUooalia^ the 
hUl is small; the second wing qtdll is longer than 


the others; the taid are not scaly; and the toes ate 
short and thick. The Adartins are hicluded In the 
same sub-family as the Swallow^ and are In very 
many instances denominated ^swallows* Inapopular 
sense. The Purple Martin or Purple Swallow (ff. 
Of Progne purpurea) is a familiar spedes of N(^ 
America^ distinguished as a genus (Progne) by the 
strong dll with curved ed^ the moderatdy- 
sized tail, and by the tarsi being strong and scaled. 
The toes are slender, the outer toe being of une<raal 
size to the other di^ts. Occasiondly wls bird has 
been shot in Britain. It is a general favourite in 
America, and everywhere takes up its abode among 
the habitations ot men. A common practice is to 
hang up gourds, properly hoUowed, for its conven- 
ience in neat-buUdin^; and in the more settled parts 
of tile Union considerable expense is sometimes 
incuired in preparing for it a suitable residence. 
The eggs are six or dght in number, and of white 
colour. In the country it renders essential services 
by attacking and driving away crows, hawks, eagles, 
and other large birds. Its note is loud and musical 
The colour of the male is a rich and deep purplish 
blue, with the wings and tail brownish-black; the 
female is more plainly attired, and has the under 
parts whitish, with dusky and yellowish markings. 
ITie Sand Martin or Sand Swallow (Cottle riparia), 
sometimes also named the Bank Martin, is the 
smallest of British swallows, and, as indicated by 
its names, excavates a nest in sand-banks and like 
situations. The nest is generally placed at the 
end of a cleverly -excavated gallery. It is also 
found in North America. It generally arrives in 
Britain before the Common Swallow. The House 
Martin (Chelidon or CotUe urhka) has a short, strong 
bill, and has the tarsi and toes feathered. It is of 
smaller size than the Common Swallow. It builds 
its nest under the eaves of houses, in the comers of 
windows, &c., the nest being a hemispherical struc- 
ture of clay, with a round opening for entrance. 
These birds arrive in England about the middle of 
April, and leave for the south about October 18th or 
14th. The head and upper parts are coloured deep 
blue, the wings and tail are bl^k, and the upper tail- 
coverts pure white, as also are the under parts. The 
average length is 5 inches. Among the Si^ts proper 
(which see) severed forms, also popularly named 
* swallows,’ are included. The name of * Sea Swal- 
low ’ is given to the Tern (which see). The Wood 
Swallow (Artamua aordidua) is an Insessorial Bird, 
^longing to the section Dentirostres, and to the 
sub-family of the Dicrurinse or Dicruii, which are 
in turn nearly related to the Shrikes (wldch see). 

SWALLOWING, Act op. See Pharynx. 
SWALLOW -TAILED BUTTERFLY AND 
MOTH. The former name is given to the PapUio 
Machaon, a beautiful ^cies of Butterflies, belong- 
ing to the genus PapUio (which see). The Swallow- 
taued Mom (Ourapteryx aambucaria) is a common 
British spedes of moth, belonging to the family 
Geometridffi, and having a body of moderate size, 
and simple antgnnse in both males and females. 
The front wings are sharp at their tips, the hinder 
pair being prolonged into small tails — whenM the 
popular name of this moth. Both sexes axe winged. 
The wings exhibit a light yellow colour, continued 
into a white hue at ^heir bases, and marked with 
narrow, brown streaks. The iMrvas or caterpillars 
are of reddish-brown colour, and are usually found on 
the willow, lime-tree, and dder. 

SWAN (Cygnua), a genus of Swimming Birds, 
belonging to thefainily Cygnidss of the Lamellirostyal 
division (see Lakelubostbis) of the Natatore% 
and distinguished as a group by the bill being of eqbal 
length with the head, and broad throiighoat its len^; 



8WANSYELT---SWAZ1LAND. 


4U 


by th« «eiv beings lofl; bjihe front toes bdnff strongly 
webbed, whilit the hinder toe k not webbed, ukd 
has no lobe or nnder-skin. The typical genns Cygnui 
has the oere extended to the eyes, the wings having 
their second and third qvdlls longest, and the tail being 
short and rounded, ^hie neck k greatly elongateo, 
and the legs are short The common species k the 
Mute or Tame Swan (C\ oior), so named from having 
little or no vdoe. T^ k the only species which k 
permanently resident in Britain. The nest k con- 
structed of reeds and grasses, and k generally situated 
near the edge of the water on some islet The eggs 
are large and of a greenkh white colour, and numMr 
six or seven. The young (or *cyguets *) when hatched, 
and for some time afterwards, are of a light bluish- 
gray colour. Both parents are very jealous in their 
care of their young. The food consists of vegetable 
matters chiefly, but it also includes the smaller fishes, 
wor ms, kc., and there appears little doubt that fish- 
•pawn forms a dainty morsel to these birds, which 
tons destroy large quantities of valuable material 
The Swan has, from a very early date, been specially 
protected by iMth legal and regal interference. In 
Heniy VIL's reign the theft of a swan's egg was 
deemed an offence punishable by a year’s imprison- 
mentt and the theft of a swan itself was very severely 
punished. Swans themselves, at a prior date, were 
declared to be exclusively 'royal* or 'king’s* property; 
and no subject was entitled to hold possession of 
these birds, save under special favour from the 
sovereign. To such subjects as possessed the per- 
mission to keep swans a special or ' swan ' mark was 
attached, and thk mark was out on the bill of the 
birds as a dktinctive badge of ownership. The pro- 
cess of marking k known as ' swan-upping * or ' hop- 
ping,’ and the ceremony in the Thames on the pa^ 
of the crown and of the Byers' and Vintners* com- 
pwies takes place on the first Monday in August. 
The crown mark consists of five diamonds; th^ of 
the University of Oxford of an arrangement of crosses; 
Cambridge has three buckles; whilst the Vintners’ 
Company mark these birds with a double chevron. 
Bewick’s Swan {C. minor or Bewickii) is another 
British species, which passes the winter in thk 
country, flying northwards in spring. The length 
of this latter bird is 4 feet It possesses an orange 
patch at the base of the bill Through the peculiar 
arrangement of the trachea or windpiiie, this bird, 
along with the Hooper or Whistling Swan (C. /eras), 
k able to produce a very grating noise. The latter 
species has a slender beak, black at its tip and yellow 
at the base, whilst it wants the black knot or tubercle 
on the beaic. The cry resembles the word 'hoop;* 
and the windpipe k convoluted and protected by a 
modification of the ridge or keel of the sternum. 
Thk bird arrives in Britain in winter, departing 
north in April The average length k 5 feet. The 
Black Swan (U. atr€Uu8) k an Australian species, 
first discovered In 1698; the general plumage k 
black, the bill being deep red and the primal^ wing- 
feathers white. 

SWANKVEIjT, Hermann, one of the most emi- 
nent landscape-jMdnters of the Butch school, k stated 
to have been bom about 1618 at Woerden, and to 
have been a puffll of Gerard Bouw, though both 
statements are very uncertain. It k certain, how- 
ever, that be set out for Italy when very voung, care- 
fully studied the soeneiy of its beautiful districts, 
and, captivated by the pictures of Claude Lorraine, 
became a sdndar of thk famous master. He equalled, 
or perhaps surpass ed , hk master in hk figures both 
d men and animal^ and will always hold a first 
plaoeamoi^ the greatest of landscane-painteis. Hk 
etchings, 116 in number, partly of subjects of hk 
cum inventioii and partly cf actw scenery, are very 


much admired. BBspiotmm even dori^hk Ilf etlms^ 
brought voy hlEgh prioss. He died at Hcmeb accord- 
ing to some anthontlSB, in 1680; aoootdiag to others 
in 1690. 

SWANSEA (Wekh, Abertawe), a mun., county, 
I and pari boroimh and aeapoit in Wales, capital 
of the county of Glamorgan, situated on the right 
bank of the river Tawe, at its mouth in Swansea 
Bay, 35 miles west-north-west of Cardiff. Berides 
churches of no speoUA interest, the town contains a 
fine town-hall with a Corinthian fa 9 ade ; the Boyal 
Institution of South Wales, includmg a libraiy, 
museum, &c. ; a laige building in whion are housM 
the public libraiy, art gallery, and schook of science 
and art ; a grammar, technical, and other schook ; 
the general hospital, a deaf and dumb institution, a 
blind asylum, kc.; a theatre, an opera-house, imd 
the Albert Hall; remains of an ancient castle dating 
in its present form from the fourteenth century, 
though first built in 1099; and several public parl^ 
The harbour k an excellent one. To the present 
docks, North, South, and Prince of Wales's, a laige 
new one will shortly bemadded. The staple indus- 
tries of Swansea are the metallurgical, notably the 
smelting and refining of copper, gold, silver, and 
pyrites, which are imported for the purpose from 
many countries, the manufacture of tin-plate, and 
the working of iron, steel, zinc, nickel lead, and 
other metak. Chemicals, patent fuels, and alkali 
are also made in considerable quantity, and there 
are flour-mills, ship-building yards, &o. Swansea 
k also a leading seaporf, its imports (value in 1900, 
j 84,682,410) being chiefly the raw material for its 
metallurgical industries, wheat and other grains, 
sugar, and timber; and its exports (yalue in 1900, 
£5,942,770) mainly coal coke, and patent fuel, iron 
and iron and steel manufactures, wrought and un- 
wrought copper, and chemical products (dye-stuffs, 
sulphate of copper, and carbide of calcium). Of 
the imports in 1900, metals and ores accounted for 
£3,853,450, mainly copper regulus and precipitate. 
Of the exiMirts, iron and manufactures of iron and 
steel were valued at £2,570,159, coal, coke, and patent 
fuel at £2,254,886, and copper at £754,967. The 
total numW of vessels which entered the port in 
1900 was 5972, with a total tonnage of 2,053,705. 
Swansea bus municipal tramways worked by elec- 
tricity, and the town k served by the Great 
Western, London and North-Western, Midland, 
and some local Welsh railways. Under the 1885 
Redktribution Act the town of Swansea returns 
one member to the House of Commons, and the 
Swansea dktrict of boroughs, comprising the rest of 
Swansea, Aberavon, Neath, Lougbor, and Kenflg, 
is represented by another member. The first 
charter of the borough was granted by King John, 
and subsequent charters were conferred by Henry 
III., Edward II., Edward III., and Oomwell. The 
copper industry of the town l^egan to attain import- 
ance early in the nineteenth century, and since 
about 1830 the town has rapidly advanced in 
consequence of the development of this and other 
industries. Pop. of county borough, in 1891, 90,849; 
in 1901, 94,514; of Swansea town pari bor. (1901), 
63,478. 

SWAZILAND, a native state of South Africa, 
south-east of the Transvaal. It k a fertile, mountain- 
ous cx>untry, believed to be rich in gold and ooal 
The Swazk are a section of the Zulus, but have 
always been firm allies of the British, and Jeidoat of 
the encroachments of the Boers of the Transvaal 
Notwithstanding thk the latter gained snob an in- 
fluence in the country that, in 1895, Britain consented 
to Swaziland passing under their snpremapy. Area, 
7000 sq. miles; pop. (1894), 64,000. 
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SWEABOHG, or Sveabobo, a fortroM md naval 
arsenal of Bossia, in Finland, 8 miles sonth-east of 
Helsingfors, occupying some small islands in the 
Gulf <3 Finland, all strondy f<^ified, and oom- 
mnnioating with each other by bridges. The isle of 
Vargoe contains the principal works, bomb-proof 
magazines, Ac. In 1855 Sweaborg was bombarded 
by the British and French fleets. Civil pop., 1000; 
garrison, 6000. 

SWEARING, Pbofanb. By act 19 George IL 
cap. XXL every labourer, soldier, or sailor profanely 
cursing or swearing is liable to a penalty of la for 
each oath; every other person under the rank of a 
gentleman, 2s.; and every gentleman, or person above 
the rank of a gentleman, 5s. for each oath, to be for- 
feited to the poor of the parish. Constables may 
bring the persons swearing bWorea justiceof thepeace, 
or if the oath is used in his presence the justice may 
convict summarily. In Scotland the penalty is fine 
or in^risonment, according to the person's rank. 

SWEAT. See Pebspiration. 

SWEATING SICKNESS, in medicine, a febrile 
epidemic disease of extraordinary malignity which 
prevailed in England at different periods towards 
the end of the fifteenth century ana the beginning 
of the sixteenth, and spread very extensively in the 
neighbouring oountries and on the Continent. It 
appears to have spared no age nor condition, but is 
said to have attacked more particularly persons in 
high health, of middle age, and of the better class. 
Its attack was very sudden, producing a sensation of 
intense heat in some particular part, which afterwards 
overspread the whole body, and was followed by pro- 
fuse sweating, attended with insatiable thirst, rest- 
lessness, headache, delirium, nausea, and an irresist- 
ible propensity to sleep, together with great pros- 
tration of strength. Ihe patient was frequently 
carried off in one, two, or three hours from the erup- 
tion of the sweat. It seems to have first appeared 
in the army of the Earl of Richmond upon his land- 
ing at Milford Haven in 1485, and soon spread to 
London. This body of troops had been much crowded 
in transport vessels, and was described by Philip de 
Comines as the most wretched that he had ever 
beWd, collected probably from jails and hospitala, 
and buried in filth. It broke out in England four 
times after this, in 1506, 1517, 1528, and 1551. The 
process eventually adopted for its cure was to pro- 
mote perspiration and carefully avoid exposure to 
cold. The violence of the attack generally subsided 
in fiftee n hours. 

SWEDEN (called in Swedish, Sverige)^ a kingdom 
in the north of Europe, and forming with Norway, 
with which it is now united under one monarchy, 
the whole of the peninsula known in ancient times 
by the name of Scandinavia. Sweden itself is situ- 
ated between lat. 55° 20^ and 69° N.; and Ion. 11* 40' 
and 24* e.; and is bounded north and west by Nor- 
way; south-west by the Skager-Raok, Kattegat, and 
Sound; south by the Baltic; east by the Bsdtio and 
the Gulf of Bothnia; and north-east hj the Tomea 
and its affluent the Muonio, separating it from Fin- 
land. In addition to the mainland it has a great 
number of islands, the most of them of veiy small 
dimensions, and lying dose to the ooast. The largest, 
and also the most distant, is Gotaland, or Gothland, 
in the Baltic. Sweden consists of the three historical 
divisions of Swealand or Sweden Proper in the middle, 
Gdtaland, or Gothland, in the south, and Norrland 
in the north. For administrative purposes it is 
divided into l&ns or governments. The area is esti- 
mated at 178,921 square miles, of which 8700 are 
occupied by the larger lakes; the pop. on 8l8t Decem- 
ber, 1900, was 5,186,441. The area and populad<m 
of Sweden and Norway together are as foUows: — 


Azm, sq. ssflia Pes. 


Sweden (1900) 178,021 .... 6,186,441 

Norway (1900) 126,616 .... 2,288,880 


Total of two kingdoms, 299,586 .... 7,876,821 

The towns in Sweden comprise a very small prqpoir- 
tion of the total population. There are o^y five 
towns with a population exceeding 80,000, namely 
Stockholm (the capital), G5teborg or Gcttenburg, 
Malmd, Norrkbping, and Gefle. A^ut 2,500,000 of 
the population are supported directly or indireotly 
by agnculture ; about a quarter of a million are 
cultivators of their own land. There has latterly 
been a considerable amount of emigration. 

Surface Configuration . — The coast* line, above 1400 
miles in len^h, is serrated rather than deeply in- 
dented; its bays and creeks, though very numerous, 
having neither the width nor tortuous lengths by 
which the fiords of Norway are characterized. The 
west coast is very rooky, but seldom rises so high as 
80 feet. Along the south and south-east coast low 
shores alternate with precipitous cliffs, which, how- 
ever, are of no great elevation. As above stated 
many islets are scattered near the shores, and these 
where they form the archipelago of Stockholm are 
especially numerous. The whole of the upper part 
of the shore of the Gulf of Bothnia consists of sandy 
alluvial deposits, which are brought down by the 
rivers in such quantities that they seem destined at 
no distant period to convert a large portion of the 
gulf into dry land. It would appear, however, that 
alluvium is not the only agent employed in carrying 
on this process of shallowing, since it has been proved 
that the whole coast of Sweden is continually rising, 
the rise being greatest in the north. 

The interior of Sweden is by no means generally 
mountainous, and its surface has far less of a high- 
land than of a lowland character. The most ele- 
vated portion of it commences in the west near the 
paralle! of 62*, and is continued north along the 
frontiers of Norway, not so much in a continuous 
chain as in isolated mountain-masses rising from an 
elevated table-land, which, where loftiest, is at least 
4000 feet, and forms the base of several summits 
which rise more than 6000 feet above sea-level, and 
owing to their high latitude are covered with per- 
petu2 snow. The two loftiest mountains, Sarjekt- 
jakko and Kebnekaisse, both in Swedish Lapland, 
attain a height of about 7000 feet. Other lofty peaks 
are Sulitjelma and Sylfjellen, between lats. 68* and 
67* on the Norwegian frontier. These mountains and 
their table-land slope east towards the Gulf of Both- 
nia, sending down numerous torrents, which in their 
course often expand and form chains of lakes and 
dreaiT swamps. The same slope is continued south 
of 62^ N., but besides it there is a south slope which 
attains its lowest level near lat. 59* N., on the shores 
of the magnificent lakes which there stretch almost 
oontinuoudy across the country east to west. To 
the south of 59* N. the country is generally flat, 
though in many parts finely diversified. This region 
has several fertile and well-cultivated tracts, but a 
good deal of it is covered by barren sand or stunted 
heath, though interspersed with forests, green mea- 
dows, and cornfields. What is called the Plain of 
Scania, occupying the whole of the south peninsula 
Mween the Sound on the west and the Baltic on the 
south and east, is generally a fine tract of land. 

Rivere at\d Lakh . — These are very numerou8,'and 
the latter in particular are on a large scede, ^ving 
to the scenery of the countiv several of its grandest 
features. The rivers all belong to the basins of the 
Baltic Sea and the German Ocean. The former re- 
ceives the far larger share. To it belongs the TomeA, 
which rising in the Norwegian mountains, pursilis 
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Hi warm b.b.1. for neorly 290 mfloop Msmentad hj 
nniiioroai laige affluenti^ and falls into m nortbem 
«xtmnity of ilie Gkilf of Bothnia; Uie Lnlel, Pito&» 
SkdleftoA^ and united Windel and Umeli wMbh 
flow predpitoualy south-east into the same gnlf; the 
▲ngennann, which flows 230 miles, and in &e lower 
fMurt of its ootuse becomes so wide and deep that 
vessels of 600 tons can ascend nearly 70 miles from 
the sea; and the eastern and weetm Dal, wldoh, 
uniting their streams, receive the discharge of numer- 
ous lakes, and pursue a more drcuitous course than 
usual in Swedisn rivers. The principal rivers belong- 
ing to the basin of the German Ocean are the Klw 
and the Gota, the former of which, issuing from 
li^e Famund on the edge of the Dovrefield Moun- 
tains, fumishes Lake Wener with its chief supply of 
water; while the latter, which may be considered 
only as its continuation, discharges it into the ocean. 
The lakes not only add to the beauty of the scenery, 
but yield huge supplies of fish, and both by their 
natural depth and the canals which have heeu cut 
to connect them, are of vast navigable importance, 
and furnish a long line of intern^ communication. 
In this way a direct channel has been opened from 
Goteborg on the west to Soderkoping on the east 
coast, aim commimicating with the important towns 
of Wenersboig, Garlstad, Mariestad, Jonkoping, and 
Linkoping. In the same maimer the capital has been 
onabled to extend its connections with the interior. 
In general, however, the rivers are too rooky for 
navigatioiL The largest lake is Lake Wener (area 
2014 square miles); the next in siae Lake Wetter 
(715 square miles). Lake Malar, better known than 
^e other large lakes, from having the capital on its 
shores, is also remarkable for the number of islands 
which BO crowd its surface that it is scarcely possible 
to find a square mile of open water. Hjelmar, which 
has both a natural and an artificial communication 
with Lake Malar, has an area of 188 square miles. 

Otology and MineraLt , — Almost the whole of the 
country is composed of gneiss, partially penetrated by 
granite. Patches of porphyry and greenstone, of Silu- 
rian rocks, of oolite, and of cretaceous rocks, appear 
in various localities. The minerals include gold, which 
was worked on the table-land of SmAland till it ceased 
to pay the expenses; silver, found in limited quantities 
in several places, particularly Sala in Ian Wester&s 
and the vicinity of Falun; copper, found chiefly near 
Falun, and smelted to a considerable extent at Stora- 
Kopparberg ; rich mines of cobalt, particularly in Ian 
Orebro; a uttle lead; and inexhaustible supplies of 
iroiL The last, indeed, not only occurs in beds of 
Immmise thickness, inclosed in strata of gneiss, but 
forms the principal mass of whole mountains. The 
most celebrated iron-mines are those of Danemora in 
Ian XJpsala, where the iron worked is |>erha|)8 the best 
in the world, and is admirably adapted for steel. The 
quantity produced, however, is much smaller than 
in some other districts where the quality is also 
excellent. Coal exists in considerable quantity, but 
is little worked. Some mines have been opened in 
the south, but the yield has hitherto been inconsider- 
able, and the coal being of the newer formations, is 
poor in quali^. 

Climate , — ^e climate of Sweden varies consider- 
ably with the latitude and elevation. There is hardly 
any spring or autumn intervening between the heat 
of summer and the cold of winter, but in the north 
the winter lasts for nine months, in the south only 
for seven. Speaking generally, the climate of Sweden, 
though modified by the proximity at the sea, so as 
to be milder in all respects than the interior of the 
northern parts of the Bossian and Asiatic continents, 
Is much more extreme than that of our own island, 
even where the two oountriee are in the same lati- 


tude, and experienoes greater de g reee both of oold 
and heat Menoe at Stookhohn, wfaioh is in the 
latitude at the Orkneys, the thermometer has been 
known to desooid 26** bdow aero in January, and to 
rise in July to the idmoet tropioal heatof 96***8. The 
climate^ however, is eminently favourable to healtl^ 
and no country furnishes more numerous In stanoes 
of longevity. 

Vegetation^ AgricvUvrtf Ae , — ^In the very northern 
extremity of Sweden, at least in those piurts where 
the surface is not very elevated, fine trees of pine, 
fir, and birch are found. These, however, occupy 
only occasional patches, and the true forest-land 
must be considered as having its limit near 64^ 
Below this latitude, and chiefly in the central and 
southern parts of the Idn^om, the forests occupy at 
least one-fourth of the whole surface, and sometimes 
stretch continuously for 80 miles in length by 
20 miles in breadth. Many of these, however, con- 
sist of trees of stunted growth, available chiefly for 
domestic fuel or the supply of the smelting furnace^ 
and seldom of much use as timber. Forests in which 
oak and beech are the prevailing trees occur only in 
the south. Only a small portion of the arable land, 
and that mostly in the south, is favourable for the 
growth of wheat: but there is now a considerable 
export of oats and some of other cereals to Great 
Britain. Until recently the grain grown in Sweden 
did not suffice for domestic consumption. Potatoes 
are grown in almost all parts of &e country, and 
form one of the main articles of food among the 
lower classes. The most important auxiliary crops 
are beet-root for sugar, hemp and flax, the latter 
of excellent quality; on a few favoured spots tobacco, 
hops, and m^der are grown. Cherries, apples, and 
pears are tolerably abundant in the southern dis- 
tricts. The principal domestic animals are oattlsL 
sheep, and reindeer. The last, necessarily confined 
to the north, are kept in large herds by the Lap- 
landers, and supply them at once with food and 
clothing. 

Zoology , — Among the larger wild animals the wolf 
and bear a>x)und in the forests, and often commit 
p^at rav^es. The elk and deer are also found, but 
in more limited numbers. Of smaller animals the 
most destructive is the lemming, which at intervals 
of years descends in immense numbers into the low 
country and lays it waste. Among birds the most 
remarkable are eagles, capercailzies, and woodcocks. 
Tlie rivers and lakes are well stocked with salmon 
and trout, but the fisheries on the sea-coast have 
long ceased to be productive. Herrings, which used 
to visit the coast of the Baltic in large shoals, have 
almost entirely disappeared, though large numbere 
of a fish resembling herrings, and called rtrUmmgr^ 
are taken along the east coast. 

People . — Almost all the inhabitants of Sweden, 
with the exception of the Laplanders and Finnsi 
fotmd only in the north, are of Teutonic ori^n, and 
preserve the original features of the race in great 
purity, particularly in the central and southern pro- 
vinces, where they are characterized by a tall robust 
stature, light hair, blue eyes, and light complexions. 
They are active and enterprising, and Hugest a 
marked predilection for scientific pursuits. The state 
of morality is on the whole favourable. Heinous 
crimes are few, but a great number of minor delin- 
quendes figure in the calendar, and are evidently 
accounted for by the far too prevalent use of ardent 
spirits, but a considerable improvement in respect of 
the consumption of intoxicants seems to have taken 
place in recent times. Almost all the inhaUtants 
belong to the Evangelical Lutheran Church, at the 
head of which is the Archbishop of Upsala. Other 
religions are tolerated; but iqipointmeats In Hm 
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public fttmoe can be held Lutheraos oiily. Edu- 
cation is gratuitous and compulsory. Fiima^ edu- 
cation is well diffused, and the Umyend^ of Upsala 
has done much to foster the cultivation of the higher 
d^Murtments of science and scholarship. There is 
ii^ a university at Lund. See Schools. 

Constitution and Oovemment. — ^The crown is here- 
ditaiy in the male line. The king must be a member 
of the Lutheran Ohurch, and has to swear fidelity 
to the laws of the land. His prerogatives consist 
of the right to preside in the high court of justice, 
to grant pardons, to conclude treaties with foreign 
powers, to declare war and peace, to nominate to 
all appointments civil and military, and to veto 
absolutely any decree of the diet, or parliament of 
the kingdom. He also possesses a power of ad- 
ministrative legislation. (For the constitution of 
Norway, which differs both as to the powers of the 
king and in other respects, see Norway.) The 
princes of the blood -royal are excluded from all 
civil employments. The diet consists of two cham- 
bers, which are both elected. The first or upper 
chamber consists of 160 members. The members 
are elected by twenty-five provincial landstings (or 
rovindal assemblies), and the corporations of Stock- 
olm, Qdteborg, Norrkoping, Malm6, and Gefie. 
All the members must above thirty-five years 
of age, and a property qualification is required to 
the taxed value of 80,000 kronor, or £4460, in real 
property, or an annual income of 4000 kronor, or 
£223. They are elected for nine years, and serve 
gratuitously. The second chamber contains 230 
members, 160 elected by the rural population, being 
one for each 40,000 inhabitants ; and eighty by the 
towns, being one for eveiy 10,000 inhabitants. The 
electoral pnvilege is limited to natives of Sweden, 
aged twen^-one, possessing real property to the 
taxed value of 1000 kronor, or £66, or farming for 
a period of five years landed property of the value 
of 6000 kronor, or £333, or paying income-tax on 
an annual value of 800 kronor, or £46 ; and all 
natives of twenty-five years of age, having the same 
qualifications, are eligible as members. Members 
are elected for three years, and are paid 1200 
kronor, or £67, per session of four months, in addi- 
tion to travelling expenses. The election is by ballot. 
The executive power is in the hands of the king, 
under the advice of a council of state consisting of 
eleven members, eight of whom are departmental 
heads. The eight departments are : the ministry of 
justice, the ministry of foreign affairs, the ministry 
of war, the ministry of marine, the ministry of the 
interior, the ministry of finance, the ministry of 
education and ecclesiastical affairs, and the ministry 
of agriculture. All the ministers are responsible for 
the acts of the government. The administration of 
justice is controlled independently of the ^vem- 
ment by the Justitie Kansler, appointed by the 
king, who acts for the crown ; and tne J ustitie Om- 
budsman, appointed by the diet, who exercises a 
supervision over the law-courts. 

Revenue and Expenditure. — A large part of the 
revenue is derived from national property, including 
railways; the remainder from customs, excise, in- 
come tax, &C. The total estimated revenue for 1902 
amounted to £8,670,000, and the expenditure to the 
same amount. Part of the expenditure-civil, mili- 
tary, and ecclesiastical — is defrayed from crown 
lands, and does not appear in the public accounts. 
The public debt on the Ist of Jan., 1901, amounted 
to over £18,600,000. Sinking-funds are provided 
for the payment of the debt. 

Army and Navy. — The army has hitherto con- 
sisted of enlisted troops, a militia maintained by 
land-owners and crown domains, and conscription 


trcN^ drawn by annual levies ; but by a laiw of 1001 
it is now undergoing reorffanisatioo, which will take 
some years to complete, the result being an increase 
in numbers. Military service is oompulsoty between 
the am of twenty-one and forty, ^e whole mili- 
taiy mroe amounts to about 490,000 men, oompns- 
ing some 39,000 soldiers of the line, a reserve of 
260,000, and the Landstorm of about 200,000. The 
fleet consists of 23 coast-defence vessels; 5 torpedo 
cruisers ; besidee gunboats, torpedo-boats, &c. 

The Norwegian army, which is on a separate foot- 
ing from that of Sweden, comprises troops of the 
line, the Landvaem, and the Landstorm. All 
young men over twenty-two years of age are liable 
to military service. Tne nominal peri<^ of service 
is sixteen years, namely, six years in the line, six 
years in the Landvaem, and four years in the limd- 
storm. The troops of the line actually under arms 
can never exceed, even in time of war, 18,000 men 
without the consent of the Storthing. 

Trade and Industry. — Of all the countries trading 
with Sweden, Britain is the one with which the 
largest amount of business is done, Germany coming 
next. The total value of the exports to all coun- 
tries in 1899 was nearly £20,000,000, the exports to 
Britain amounting to £10,000,000. The total im- 
ports, again, amounted to £28,000,000, the imports 
of Briti^ produce being £4,796,316. The principal 
exports are timber, iron, butter, and wo^ pulp. 
In 1901 the exports of timber to Great Britain 
amounted to £4,726,401; iron and steel, and iron 
and steel manufacture^ £1,173,600; butter, £938,889; 
paper -making materials, £843,882. Among the 
exports of British home produce to Sweden, the 
largest items were iron and steel, wrought and un- 
wrought, £616,276 ; coal, £1,728,009; cotton manu- 
factui^ £822,709; woollen manufactures, £187,699; 
machinery, £230,066. The mercantile marine of 
Sweden consisted in 1900 of 2912 vessels, with a 
burden of 687,669 tons. Next to agriculture the 
most important industry in Sweden is iron-mining. 
Other industries now of some importance are iron- 
founding and engineering, the spinning and weaving 
of cotton and woollen goods, paper-making, brewing, 
sugar -refining, match-making, and glass -making. 
There are over 7000 miles of railways, of which over 
2400 miles belong to the state. The public tele- 
graph and telephone lines belong wholly to the state. 

Weights and Measures. — The denominations of 
money are the 6rc and the hrona^ or crown (silver) ; 
100 ore (each = ’132(i.) = l hrona^ls. 1^. The 
greater part of the currency, however, is in paper, 
which is circulating in sums varying from 6 to 1000 
kronor. The metric system of weights and measures 
was introduced in 1883. Among old measures are 
the skalpund = ’9^7 lb. avoirdupois; the centner (100 
skalpund) = 93'7 lbs. avoirdupois; the nyldst (100 
centner) = 83*67 cwts.; the Jcanna=i*^ pints im- 
perial; the cubic /ot (10 kanna) = 6‘76 imperial gals.; 
the cubic aln = 46 gals. ; the foot (fot) = 11 *689 inches 
imperial; the tunneland or acre=l acre 36 poles; 
the mile = 6*64 English miles, and the square mile 
= 44 English square miles; 10 Ztnter=l turn; 
10 tum=l foot; 10 feet=l stiing (=9*74 English 
feet); 10 8tdnger=l ref\ 360 ref=l mile. 

History. — In the case of Sweden, as of many other 
countries, the industry of chroniclers has suppfied de- 
tails about ages with which th^ were unao<iuamted. 
These early chronicle^ called Sagas, contain lists of 
kings at variance witb each other, stories of 
adventure of the kind to which the epithet heroic is 
usually applied, in which it is impossible to separate 
the faoulous from the historical. The first dynasty 
of Swedish kings, according to the lejfendary chron- 
icles, belonged to a family called YnghngB* fxem their 
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fovate, fVtjw tin npotsd giw^ 
Iromwl^ldtefMnflyclftiiiied tobedetoe^^ The 
liet of thfln WM expdled by I w '^dlifdiii, lepie- 
Mte^feof the fhmily of the Bki«ddinA ehK> 

deeoended from Odlii» who odted Sweden end Den- 
merk onder one roleu Thie event if r ef e rred to ebont 
A.D. 680. Neer the end of tilie following oentmy 
Begner Lodbrdk, the reigningreinweentetive of thie 
hooiM^ fdl In bottle on the BngUoh ooeet, end hie 
eeoond eon, Blom Ironeidfl^ inherited Sweden, whioh 
WM egein aepanted from Denmark. Ghrietiuiity 
WM introdno^ under hie grandeon, Biom II.; bnt 
it WM diet eetabliehed by Olaf, who rrigned In the 
beginning of the eleventii oentuiy (a.o. 1001-26). 
Until the beginning of the twelfth oentuiy the bhron- 
idee contain rival liete of kinge. From the firet 
appearanoe of Sweden in hietory two rival tribee or 
o^ederadea, both of Oeiman origin, the Gotha and 
the Swedm^ contended for the aaoendenoy in it, and 
the confuaira of the ohronidee ie probably due to the 
mingling of the linea of aeparate ohiefa or monarche 
reigning aimultaneoualy in different diatriota. Ed- 
mund Semme^ the laat of the deacendanta of Biom, 
WM defeated and killed by the Gotha in 1056, when 
the two nationa were united tmder Stenkil, the Gothio 
monarch. On the death of hia deaoendant Inge 11., 
in 1129, the Swedea raiaed a private individual, Sver- 
ker 1., to the throne. To conciliate the Gotha it wm 
agreed that Erik, a deaoendant of Stenkil in the 
female line, ahould auoceed Sverker, and that the 
two familiea ahould reign alteraatdy. Thia arrange- 
ment, which aeema to indicate that the power of the 
monarcha wm merdy that of leading ohiefa, wm con- 
tinued, though the cauae of much diaMnaion and civil 
war, f^ aeveral reigna. During the reign of Sverker 
the kingdom wm divided into four diooeaea (1152). 
Erik lA., called St Erik, auooeeded a^ut 1155. In 
hia reign the Finna were conquered and converted to 
Chriatianity. Charlea VII., aon of Sverker, who 
succeeded about 1162, wm defeated and killed by 
Knut Erikson, who auooeeded in 1168. Sverker II., 
the aon of Charlea, wm likewise defeated and killed 
by Erik X., son of Knut who succeeded him in 
1210. John L, son of Sverker IL, and the last of 
his line, wm suooeeded in 1258 by Erik II., the last 
of hiiL who died in 1250. Waldemar L, nephew 
of Erik, WM raised to the throne by election, and 
founded the dynasty of Folkungar. Waldemar made 
a voyage to the Holy Land, leaving his brother 
Magnus regent in 1272; on his return a civil war 
took place, but Waldemar abdicated in favour of 
Magnus in 1279, and failed in subsequent attempts 
to recover the throne. Ma^ua assumed the title 
of King of the Swedes and the Goths. His soil 
Birger 11., in whose reign the conquest of Finland 
WM completed, wm expelled by the people in 1819, 
who chose his mrohew, Magnus Snek, an infant 
his suooessor. He had alroady succeeded, in ri^t 
of his mother, to the crown of Norway, which he 
gave to hk son Haoo in 1844. Scania, oonaisting 
ai the two southern provinces Malmdhua and Kris- 
tianstadt which then belonged to Denmark, yielded 
to him in 1882, bnt he restored them on affiancing 
his son Haoo to Margaret of Denmark. Magnus 
WM deposed by the stotes, and obliged to canr on 
a civil war for the crown with his son Erik, whose 
death again left him in possession of the kingdom; 
but aimmg at absolute power, be wm apin deiM^ in 
1865 in favour of his ncqdiew, Albert of Mecklenbuig, 
who had already been in poaseasioa, since 1868, m 
the supreme anthortiy. Albert formed a league with 
Sohleiririg, Holstein, M e cklenburg; and the HauM 
Towns against Dena^k and Norway. He suooeeded 
in dxivi^ the King of Denmark out of his domi- 
nions. bnt WMdsisaiiklby the King of Norway, who 
voim XIU. 
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berieged hhn in hli own ospitaL Peaos wm con- 
cluded; but Albert, aiming Uka bis pradeosmor, at 
abadluto powar, made hlmaetf nnpopnlar with hk own 
anbjeela, who invited Bfaigaceit of Denmark and Nor- 
way, the Semiramk of the Norths who had united the 
crowns of these Ungdoms, to replaoe him. AiberL 
thoi^ supported by Holsteb, Mecklenburg; and 
the Hanse Towns; wm finally overoome, and returned 
to Meddenburg. Margaret suooeeded In 1869. and 
by the union of Gafanar (see OautAB) the three Idng- 
doms were formally uidted, each retaining its own 
constitution. Under the reign of her grand-nephew 
Erik (1412-41) the Swedes revolted under Engel- 
breoht (1488). The union wm renewed 1486, but 
both Danes and Swedes revolted against Erik, and 
Charles Knutson, grand-maresohal of Sweden, wm 
chosen regent Hk rule proving oppressive, the joint 
crown WM oonfened in 1441 upon Christopher of 
Bavaria, nephew of Erik. On hk death in 1448 
Cl^iarles VIIl. (Knutson) wm chosen King of Sweden. 
Norway also at^owledged him, but soon threw off 
the yoke. The severanoe of the union also produced 
a war with Denmark. Charles’s reign wm stormy, 
and hk subjects repeatedly revolted against him. 
He died in 1470. Christian 1., king of Denmark, had 
been crowned Sling of Sweden in 1458 by the party 
opposed to Knutson, but on the death of Knutson his 
party chose hk nephew, Sten Store, administrator 
of the kingdom. Cmrktian attempted to take posses- 
sion of the kingdom, but wm defeated and forced to 
retire. In 1488 John I., son of Chrktian, wm recog- 
nized M King of Sweden in virtue of the Union oi 
Calmar. The country wm divided between the Dan- 
ish and the national parties, but Sture contrived to 
hold the admlnktration, and raked an army to drive 
the Kussians out of Finland. In 1497 John invaded 
Sweden with a powerful army. Store wm com- 
pletely defeated at Rotebro, 28th October. John 
conferred on him the government of Daleoarlia; 
but the Swedes again revolted, and proclaimed him 
adminktrator in 1501. He died in 1508, and wm 
succeeded in the adminktration by Svante Sture, 
who concluded peace with Russia, and formed an 
alliance with the Hanseatic towns, in order to pro- 
secute the war with Denmark. The dergy and 
a large portion of the senate favoured the Dankh 
alliance, but the peasantiy were strongly opposed to 
it Svante Sture died in 1512, and wm suooeeded 
by hk son, Sten Sture the Younger. In the foUow- 
i^ Year Christian IL succeeded to the crown of Den- 
marJL The leading events which took place from 
thk time till the death of Sture in 1520 are detailed 
in our biography of Christian II. After the death 
of Sture Gustavus Vasa raised the peasante of Dale- 
carlia, defeated the Danes, and, having embraced tim 
Lutheran religion, wm crown^ king by a Proteet- 
ant Archbishop of Upsala in 1528. The Lutheran 
religion wm formally establkhed in Sweden in 1529. 
Chrktian IL having been driven from Denmark 
title WM acknowledged by hk successor, Frederic L, 
and in 1544 wm declared hereditary in hk hniee. 
He died 29th Septemb^ 1560. (See Gustavus 
Vasa.) Hk son, Erik AlV., reigned cmly eight 
years. Erik wm one of the csadidates for t£e hand 
of Queen Elizabeth of England, and also of Queen 
Mary of Scotland. He subsequently married hk 
mistress, the daughter of a subaltem In hk guards. 
Hk temper wm violent, and became oon^ually 
more so, until it became evident that he had loiA hk 
reason. He imprisoned hk brother John, and mas- 
sacred the Store family and others of Us suUsots 
on the ground of frivolous suspicions. In a & of 
remorse ne eet Erik at liberty, who conspired against 
him wHh hk brother Chariee. John surrendo^ to 
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jmat he wm depoied. He wae berbecooily treated, 
end nine yean afterwarda waa pdboned by John In 
piiaon. To balance the power of the gr^ nobka 
Erik created a aeoondazy nobility^, and introdnoed the 
titlea of count and baron into Sweden. A war witib 
l^isaia, undertaken for the protection of the Tmitonio 
reaulted in the aoquiaition of Kathonia to Swe- 
den; but war having aubaequently broken out with 
Denmark was, in the oonfuaion cauaed by the king’a 
Insanity, ill-oonducted, and resulted in repeated &- 
asters to the Swedes. John IIL, the brother of 
firik, succeeded him on his deposition. By the Peace 
of Stettin with Denmark, signed 18th December, 
If 70, Sweden renounced her claims to Norway, and 
surrendered a large part of Gotland, including the 
west coast, to Denmark. This treaty was made with 
a view to a war with Kuasia. In this war the Swedes 
were (raooessful in foiling the designs of Ivan IV. on 
Livonia. Peace was concluded in 1582. John had 
married Catharine JageiUon, di^hter of Sigismund, 
king of Poland, and through her influence endeavoured 
to restore the Catholic religion in Sweden. The 
clergy, who sanctioned his brother's murder, proved 
obe^uious; but a formidable opposition arising, 
headed by his brother Charles, and the queen dying, 
he abandoned the project. Sigismund, his son, was, 
however, brought up in the Catholic faith, and in 
1587 he was elected King of Poland under the title 
of Sigismund III. John died 17th November, 1592. 
Charles, duke of Sudermania, who held the regency 
in the absence of his nephew Sigismund, endeavoured 
to deprive him of his crown on the ground of his reli- 
mon, but on the return of Sigismund with an army 
he was compelled to relinqu^ the government to 
him. Sigismund, on receiving the crown, returned 
to Poland &ud left his uncle Charles regent. Charles 
again attempted to seize the crown, and defeated 
Sigismund in the battle of Stangbro (Sept. 1598). 
The states now conferred on him the ti^ of heredi- 
taiy prince, and insisted upon Sigismund sending his 
son to Sweden to be educate in the evangelical faith. 
Failing to comply, he and his posterity were excluded 
€rom ^e crown, and in 1604 Charles was acknow- 
ledged as king elect of the Swedes, Goths, and Van- 
dals, and his son, Gustavus Adolphus, was recognized 
•s his successor. He took the title of Charles IX. 
From these events arose a war with Poland, which 
was not terminated by a permanent peace till 1660. 
Wars also with Denmark and Germai^ continued 
•till the end of Charles’s reign. Charles ^X. died 8th 
Nov. 1611, and was succeeded by his son, Gustavus 
Adolphus, then engaged in conducting the war with 
Denmark. One of the first acts of Gustavus was to 
aelect as hii chancellor Axel Ozenstiem, who became 
one of the first statesmen of Europe. Failing to make 
peace witii Denmark, Gustavus took the field m per- 
aon, and nearly lost his life in the battle of Wi^ji; 
but in 1613 he succeeded throu^ the mediation of 
England in making peace. The JEtussian throne was 
then vacant. The Swedes and Poles each set up 
candidates for it, Charles Philip, brother of Gustavus, 
and Ladislaw, son of Sigismund. Both had invaded 
the country and made extensive conquests, and Gus- 
tavus granted favourable terms to Denmark that he 
might turn his attention to this quarter. Michael 
Bomanoff, elected in 1618, was compelled to make 
peace with Sweden by the cession of all his Baltic 
provinces (see Kubsia); and Sweden, which notwitii- 
atanding internal troubles had bem advancing hi 
political importance since the time of Gustavos L, 
now became the leading power of the North. Tbs 
war of Succession with Poland still continued, and in 
1621 Gustavus turned his arms against that oountiy 
nod captured Baga. Ibe war continued for nine 
yearly and was concluded by the six years' truce of 


Altmark In 1629. Otwtavus retained four frentlsr 
towns of East Prussia. Sweden was now about to 
take for the first time a leading part in the affairs cl 
Europe. Gustavus had been watehing with anxiety 
the course of events in Germsnv (see GsRifAirT), and 
had determined to interfere on behalf of the Interests 
of religion and the political rights of the Protestant 
princes. For the events of tins war and the effeots 
of the Intervention of Sweden in the affairs of Europe 
see Gustavus, Pbussia, Biobblxsu, Tkibtt Ybabs* 
Wab, and other articlea. The body of Gustavus^ 
who fell at the battle of LUtzen, was brought back 
to Sweden in 1682, and his daughter Christina wae 
recognized as his successor. By the event of thie 
war Sweden was deprived of one of her greatest 
rulers in the prime of his youth. His cU^hter 
was a minor, and the management of affairs de- 
volved upon the Chancellor Ozenstiem. He con- 
firmed his alliance with the German rulers, and made 
arrangements to prosecute the war with vigour. (See 
OzENSTiBBNA, Azbl.) His powoT continued absolute 
till 1644, during which time the war in Germany 
continued. At the beginning of this year a war 
broke out with Denmark, provoked by the scheming 
of the queen-mother, who was jealous of the power 
of Ozenstiem. Denmark was suddenly invaded by 
Torstenaon. Christina assumed the reins of govern- 
ment on 5th December, 1644, her eighteenth birth- 
day. The peace party now prevailed, and the treaty 
of Bromsebro was concluded with Denmark, whicn 
ceded to Sweden the greater part of her possessions 
in Gotland, and exempted Swedish vessels from 
Sound and Belt dues. The Peaoe of Westphalia, 
24th October, 1648, gAve Sweden Western Pomer- 
ania, the du^y of Bremen and other acquisitions 
in Germany, with a seat and triple vote in the 
diet The reign of Christina began under favour- 
able auspices. She had received a masculine edu- 
cation, and showed great attention to business and 
determination in supporting her views. Contrary 
to the advice of Ozenstiem she exerted herself to 
promote peace both with Denmark and Germany. 
She patronized learning, and drew many distin- 
guished men to her court; but she was extrava- 
gant in her expenditure, licentious in her behaviour, 
and soon brought herself into inextricable difficulties 
by the profusion with which she lavished the crown 
domains on worthless favourites. In these droum- 
Btanoes she renounced the crown in 1654 in favour 
of her cousin Charles Gustavus, son of the count 
palatine, professed the Catholic religion, and after 
an extraordinary career died at Borne in 1689. (See 
Chbustina.) The short reign of Charles X was 
tinguished by some brilliant military entemiises^ 
which extended to Poland, Pmssia, Bussia, and Den- 
mark. In January, 1658, he crossed the sea on the 
ice, and occupying the island of Ffinen without 
rei^tanoe, advano^ to Copenhagen. By the media- 
tion of England and France peaoe was oonoluded 
at Eoeskilde, 8th March, 1658, Denmark surren- 
dering the remainder of W possessions in Gotland. 
Charles, however, had set his heart on the conquest 
of Denmark, and was not long in reoommenoing 
operations against this country. He died suddenly 
on 18th February, 1660, leaving a son, Charles XL, 
only four years of age. A oounoil of regency was 
appointed, which soon oonoluded peaoe wiu Poland, 
the empew and the Elector of Brandenburg. Peaoe 
with Bussia was not oonduded till 1661. Sweden 
fonned an aBianoe witii England against Holland 
in 1665, and took part in the triple allianoe against 
France In 1668. oomnumpoliqy of Sweden was 
to ally hez^ with Franoe^ and her diange of pdloy 
was due to the failure of Frenoh snbsidies. By the 
Treaty of Stookholm, oondnM 14th April, 1972^ aha 





agiMd to Mriit if oHidkod hj any G«nni& 
power dminghor war with HollaBd. In oooaeqiMnoe 
of thk trea^ tha Swedea invaded Bfaadenbcueg in 
1674. Ihey were defeated by the elector at Fehr- 
lallin, S^th 4wa», 1676. After thia victory Denmark 
anterM into a leagne with the elector against Sweden. 
In the hotlv oonteated war which eneued Swedra 
waadefeatea by the elector on land and Ijy the Danes 
at aea» bat her ally was victoriooi^ and Loaia XIV. 
omnpelled the elector by the Trea^ of St. Gennain- 
an-Laye to restore to Sweden all her Gennan poa- 
aeadona exo^ a district b^ond the Oder, and hy 
the Treaty of Fontainebleau Christian V . engaged to 
restore all his conquests to Sweden. Peace was oon- 
dnded on these teims between Sweden and Denmark 
at London, 26th September, 1679. Sweden, whose 
6nancial resouroes were always limited, ha^ how- 
ever, been impoverished by the war, and the nobility, 
who daring the minority Charles had acquired the 
chief power in the state, although the king had 
assumed the government in 1772, became unpopular. 
A revolution was aooomplished in 1680, in which the 
states, under the guardianship of a military force, 
deolai^ Charles absolute and irresponsible, and en- 
titled to dispose of the government by his last will. 
By a subsequent diet donations and leases of crown 
lands since 1682 were revoked. This gave the greater 
part of Livonia to the crown. The remaining years 
of Charles XI. were employed in organizing the army 
and restoring the finances. He i^opted a regular 
system of oomKjription, which greatly strengthened the 
i^tary power of the nation. He died 15th April, 
1697. His son, Charles XII., bom in 1682, was de- 
dared of age in November. Of the warlike monarchs 
of Sweden he is the one who has attained the highest 
reputation for military genius. The events of his 
romantic reira are detdled in our biography. (See 
Chablbb XII.) His youth, as is well known, induced 
Denmark, Poland, and Russia to enter into a league 
against him to paitition his dominions. Erabarldng 
for Copenhagen in 1700 he soon disconcerted the 
plans A the allies, and refusing peace began a career 
of conquest, which after many marvellous successes 
ended in the disastrous battle of Poltava, 8th July, 
1709. After an exile in Turkey he returned to 
Sweden in 1714, reconciled himself with Peter the 
Greats and was pushing the conquest of Norwav 
when he was killed at the siege of Frederickshall, 
80th November, 1718. Charles’s great struggle was 
against Russia, and in it he succumbed. The event, 
as often happens in war, was only the antidpation of 
what was inevitable. In militaiy oiganization and 
skill Sweden had eveir advantage over her rival, but 
the natural advance of Russia would soon have made 
her the leading power of the North, and the ambition 
of CSiarles only predpitated the downfall of his own 
kingdom, and oompeUed her to yield the precedency 
to her rival a few years sooner than she might other- 
wise have been obliged to do. The Swedish states, 
pniHug over Charles Frederick, son of Charles’s elder 
sister, named the second sister of Charles, Ulrica 
£3eonora, queen, who in 1720 associated with her 
her husband Fr^erick L The revolution was ac- 
complished so suddenly that it led to a suspicion 
Charles's death had been antidpated, and it has 
always bom suspected that he fell by the hand of 
an “—*—*** Althou^ peace had not been formally 
ccinliided, Charles had in his later years, undtf 
the influence of Baron Gbrz, been drawn into an 
alUanoe with Russia. The new government allied 
itMlf with Great Britain, and oe£d the Duchies of 
Bremen and VerdeiL the cause of quarrel between j 
Charies and TBnglan^ to Ckmge L Peace was oou- 1 
sfaidsdwith Pohm on the basis of the Treaty of Oliva, 
and with Plmasia, to wfaloh Sweden ceded the teril- | 


toiy between the Oder and the Paene, Stettin, the 
Dlands of WdQin and Usedom, Aa By the Treaty 
of Stoolriiolm, June 1720, Sweden paid Denmatk 
600,000 rix-doUan, and renonnoed the freedom of the 
Soc^ while Dwimark leatoted RUgen and other oon- 
queets in Pomerania and elaewhere. War stifl con- 
^ued between Sweden and Rnasta. Itwaaoonbhxded 
by the Treaty of Nyetadk 10th September, 172L lor 
the tmms of whioh aee Ruesu. Sweden reoeived 
2,000,000 dollars for Livonia, but she finally loet the 
valuable Baltic provinoee for vdiioh she hayd so long 
contended. Of ner oonqneets Russia oidy restored 
Finland. Sweden waa now under the hands of an 
oligarohy, the chief power in the state being held 
a secret committee of 100 members: 50 of the order 
of nobles, 25 of the clergy, and 25 of the burghers. 
This coundl was easily bribed by foreign powers. It 
was divided into two factions, o^led (^ter 1788} the 
Hats and Caps, the former of which tirefened to sell 
themselvee to France, the latter to Russia. On the 
breaking out of the war of the Austrian Suooesrion, 
the Sw^es, who had been irritated by the murder, 
at the instigation of the Russian Empress Anna, of 
their ambaraador to the Porte, were easily induced 
by France to declare war with Russia. The war on 
the part of Sweden, from military incapacity and the 
selfishness of her civil rulers, was ill eonduoted. On 
the accession of Elizabeth peace was oonoluded by 
the Treaty of Abo, 17th-18tb August, 1748, by which 
Sweden renounced for ever her clmm to the provinoei 
ceded by the Treaty of Nyitadt, the recovery of whioh 
was the main objectof the war, and ceded pi^ of Fin- 
land, the boundary between the two states being fixed 
at the river Kymen4. By the influence of Rusria 
Adolphus Frederick of Holstein was elected successor 
to the Swedish crown, to whioh he succeeded on the 
death of Frederick in 1751. During this reign 
Sweden took some part in the Seven Years’ war. At 
home the country was distracted by the rivalries of 
the Hats and Gaps, and the royid power la^ to a 
shadow. Adolphus died in 1771, and was succeeded 
by his son Gustavus III. His rei^ was distinguiihed 
by a monarohioal revolution, ^e Gubtavub HX) 
He undertook a war against Russia, wUoh brought 
him fame indeed, but was productive of no other result. 
Ghistavus was assassinatM in 1792. His son Gus- 
tavuB IV. was deposed, and his family declared for 
ever incapable of succeeding to the crown, in 1809. 
The leading events of his reign will be found under 
Gubtavub IV. His uncle, the Duke of Sudermania, 
was declared king with the title of Charles XIII. (See 
Charles XIII.) He concluded a war with Russia, 
begun by Gustavus, by the Treaty of Fredcffioksham, 
17th September, 1809, by which Sweden surrendered 
Finland, the Alimd Islet, and part of West Bothnia 
to Russia. In 1810 the states elected Jean Baptiste 
Bemadotte, crown-prinoe. (See Bbrnadottb.) in the 
final struggle with Napoleon previous to 1814 Swe- 
den joined the allies, while Denmark took the part 
of France. The Danes were driven out of Holstein 
by Bemadotte, and the Treaty of Kiel was oonduded 
between Swed^ Denmark, and Great Britain, Jan. 
14, 1814, Swedm by this treaty ceded to Demnarit 
her last Gennan possessions in Pomerania, and the 
Isle of Riigen, while Denmark was compelled to cede 
Norway to Sweden as a compensation for the loss of 
Finland. The cession was confirmed by the Nor- 
wegian Storthing on November 4. Greenland, die 
Faroe Islands, imd Iceland, whioh had belonged to 
Norway, were retsined by Denmark. Sweden now 
held the whole Scandinarian Peninsula, and Imd lost 
all her other European poaaessiona. Bemadotte 
•uooeeded to the crown in 1818, under the title of 
Charles XIV. Under his reign Sweden advanced 
greatly in agricoltural and mercantile prosperity. 
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Hb 4M In 1844» and wtm waoomM faj hit Km 
Oiesr L He introdnoed ezteoeiTe rsfoeme in the 
gevemmenl (SeeOsoAmL) BedledSth July, 1869, 
end WM looce^ed ^ his so n Cfl mrlee Louis ICoffene, 
vnder the title of Celeries XV* He continued the 
reforming career of his father. In 1866 the states^ 
which from time immemorial had met in four cham- 
bers^ representing the nobility, the dergy, the citizens, 
and the peasant^ were leduo^ to the modem com- 
position of two cha mbe rs. Other poUtloal reforms 
were instituted both in Sweden and Norway. 
Charles XV. died 18th September, 1872, and was 
succeeded by his brother Oscar IL, under whom the 
question of free>trade against protection, and the 
increase of the defensive force of the country, have 
caused a good deal of discussion. Latterly Norway 
has shown signs of desiring entire separation from 
Sweden, republicanism being strong in Norway. 

Language and Literature , — ^Hie Swedish language 
is a descendant of the Norse, the original of the Scan- 
dinavian branch of the Gemoanio tongues, of whidi 
the purest representative at the present day is the 
Icelwdia It is a much more legitimate descendant 
d the parent language than the Danish, which has 
suffered much more admixture with the German; 
botii its grammatical structure and its vocabulair 
are more purely Scandinavian, yet intercourse witn 
other races has in course of time considerably mol- 
ded the Swedish also. Commercial intercourse with 
the Hanse towns early brought a German influence 
to bear upon the language, while the services of the 
church and the training of the dergy — everywhere 
the chief custodiers of literature — subjected it to the 
Influence of Latin. After the Union of Calmar it 
was brought into closer contact with the Danish, 
which for a time became the channel through which 
external influences were most laigely communicated 
to it Through the Reformation and the translation 
of the Bible Teutonic elements were more directly 
imported, and in the eighteenth century the ascend- 
ency of R^rench literature led to the infusion of Gallic 
forms and expressions. In the latter half of the 
seventeenth and the early part of the eighteenth 
century a purist reaction set in, and a similu move- 
ment followed the period of French ascendency, by 
which the language was purged of many foreign ele- 
ments, and B^£navian forms and derivatives sub- 
stitute for those of exotic growth. As might be 
anticipated from the various influences to which it 
has bm subjected the Swedish language is broken 
up into numerous dialects. That of Sodramanland is 
the nearest to the written language; those of Dale- 
oarlia and Gotland are the most remote from it. 
That of Malmdhus, Kristianstadt, and Blekinge, the 
southern provinces of Gotland, approaches nearest 
to the Danish; that of Norrland to the loelandia 
Swedish is the lan^age of the educated classeB and 
of the press in Fimand. 

The Swedish alphabet has twenty-eight letters, 
being all the English letters except ir, twether with 
the modified vowels d, 6, pronounced as m Gennan, 
and d, pronounced as l^e English o in note, 0 is pro- 
nounced like 0 in move or a m fdUL 0 sounds like y 
before s, s y, d, 6; k before the same vowels like ca 
in cAatr; ek or like id. There are^ as in other 
Germanic languages, a strong and a weak form dt 
the verb. The present and imperfect tenses are 
formed by inflection, all others by auxiliaries. In 
conversation persons not inferiors or intimates are 
addressed in the thM person, with ^e titles Herr, 
Fru, and M a m s ell . The beet grammars are those of 
Fiyxell, Rydqyist, and Strdmbexg; the best diction- 
aries those of Ihre (1769) and DaRIn (1860-64). The 
Oerman grammar of Dietrich and the BngUdiof May 
may also be mentioned. 


The eariisst w riUn ga extaiit are the andsnt pro* 
vindal laws. The cldset compilation d theasb thid 
of Wester Gdtland, is attribiSbed to the ntid^ of 
the thirteenth century. The earliest ballads bdiong 
to the thirteenth century, and in the two following 
centuries they are more abundant They are sang 

In the fourteenth centu^ toKu^tio^ ofl^e^valilo 
romanoee of Southern Europe were introduced, and 
were followed ly imitations and original oomposl- 
tioju of the same kind. To the pre- Reformation 
period also belong some collections of provincial 
laws. Biblical and meologioal translations, and chron- 
icles. The University of Upsala, founded by Sten 
Sture in 1478, and reconstructed and endowed by 
Gustavua Adolphus in 1624, became, particularly 
after the latter date, a powerj^ means of promoting 
literary culture and higher education in Sweden. 
Printing was introduced into Stockholm in 1488. The 
first bo& printed was a book of moral fables. During 
the sixteenth century the literature^ influenced by 
the Reformation, was chie^ polemical. Printings 
rv^es were established at ups^ Weaterfts, Sdd^ 
Eopii^, and Malmo. The earliest translation of the 
New Testament (1626) was by Olaus Petri, who also 

E ublished the first sermon in 1528, the first catechism 
1 1580, and the first drama, Tobis Comedisy in 
1550. Btis brother, Laurentius^ the first Protestant 
archbishop of the kingdom, translated the Old Tes- 
tament, published in 1541, and composed thirty-four 
hymns, which were long in use in the ohur^ A 
Swedish chronicle, Svensk Krdnika, was written by 
Olaus and revised by his brother. The Rodboken, a 
liturgy of Romanist tendencies, was published in 1576. 
The Thirty Tears* war exercised a very favourable 
influence on Swedish literature. Several libraries 
captured by Gustavus were sent into Sweden, and 
^e political importance of the country increased its 
influence with the rest of Europe, from which It had 
hitherto been too much isolated. Christina, as already 
noticed, became a liberal patron of litemture^ and 
brought many learned men to Sweden. The lin- 
guistic reformation of the seventeenth and eighteenth 
centuries already adverted to was chiefly character- 
ized by the study of Icelandic remains, the publica- 
tion of works on the lan^ag^ and of early Icelandic 
texts. Among those who distinguished themselveB 
in this work were Olof Verelius and Olof Rudbeck. 
Among the ancient chronicles republished at this 
time ue most notable is that of the Norwe^an 
Snorri Sturluson. (See Stubldson—Snobbi.) To 
this period belongs the Saxon Puffendorf, historio- 
grapher to the of Sweden, who wrote in Latin 
on Swedish history and on national and international 
jurisprudence. PhUoerahy and natural edenoe began 
now to be cultivated. Rudbeck (1680-1702) acquired 
celebrity as a botanist Odelstjema wrote on miner- 
alogy. George Stemhjelm (1598-1672) wrote an e^o 
on Hercules. He was also the first Sweditii writer 


of sonnets. Dramatic writing was attempted with 
little success. In the eighteenth century the greatest 
name is that of Linnmus, the creat naturalist (1 707-78), 
who formed a school and Im some distinguished suc- 
cessors, although the most celebrated of hi^upils, 
Hasselquist (1722-52), predeceased him. The fol- 
lowers ol Linnmus travelled widely to extend their 
knowledge of nature, and carried their investigations 
into many different hnutiies of natural science. 
Torbem Olof Bergman (1785-84) and Karl 'WUhelm 
Scbeele (1742-86) became endnent as chemista 
Celsius (1701-44) as an astronomer. The cslebratsd 
Bwedenboig fl688-1772), whose father was a man ol 
some ^stinotion in literature, belongs to this epoch. 
Dalin, the historian, and Creiits Oyllenho^g^ 
lyric poets, may also be mentioned. Mfiria the fiiil 



swmMMB cata, 


BwdUtk novfUfti with DiJIil Wnngd, HmMvm, 
pdniiii «id oth^ wm foUawen of Fkonoh 
aohooL Qombi Lou^ niri(% the diter of Frodaridc 
IL, WM » ptAattm of litmture^ and Gaatovut IlL 
bo& ooliivaM and patfoniiod bot hit infloenoe on 
Itwaanotfavonndila. Miokal Ballman (174(M>^ 
waa a acmg-writer oi great merits who aet hia own 
aooge to mnaia The abolition of the liberty of the 
preai in 1798 had a detrimental effect on literature. 
After the revolution of 1809 a reaction againat 
Frendbi influence aet in, and a vernacular atyle 
began again to be cultivated. In adence Beneuua 
(1779-1844) haa been recogni^ aa one of the firet 
chemists ot the age. The nineteenth century has 
givenrise to numerous TOlitical writers. In philosophy 
the Germans, chiefly JPichte, SchelUng, and Hegel, 
are followed. Travellera are numerous, and works 
describing various regions of the earth abundant 
The study of Icelandic, which had fallen into decline, 
has recently revived again, and other philological 
pursuits have also their followers. Theology is dis- 
cussed by representatives of the various modem 
adiools. Numerous contributions have been made 
tohi8t<nyandarohseology. The Biographiakt Lexicon, 
a dicrionary of Swediu biography, edited by Falm- 
blad, and continued by Wieselgrai, is a woric of great 
merit F. M. Franzen (1772-1847), J. O. Wallin 
(1779-1889), P. D. A. Atterbom (1790-1855), Esaias 
Temdr (1782-1846), considered ^e greatest of Swe- 
dim poets, and Johan Ludvig Kuneberg (1804-77), 
are among the leading modem poets. Among modem 
novelists may be mentioned Palmblad, ^mquist, 
Engstrbm, the Finn Snellman, Baron de Geer, Mellin, 
Aa, as also three ladies, namely — Frederika Bremer, 
Mra F. Carl4n, and the Baroness Knorring. Among 
still more recent writers are Zaohris Topelius, poet 
and novelist; K. A. Wetterbergh (died 1889), no- 
velist of everyday life; Victor Bydberg, novriist; 
and Anne £(^ren, dramatist. 

SWEDEl^OBG, Emanuel, distinguished for his 
attainments in science and for his remarkable theo- 
Ic^cal teachings, was bom at Stockholm, in 1688. 
Educated by his father, Jesper Swedbem, bishop 
of West Gothland, hk imarinative mind always 
possessed a religious turn. His studies embrac^ 
mechudcs, mathematics, mining, chemistry, physi- 
ology, and most of the natural sciences. In 1710 
he published at Skara some poems, under the title 
of Carmina Miscellanea. The period 1710 to 1714 
he spent in scientific travels through England, Hol- 
land, France, and Germany, during which time he 
visited the universities of these countries. Having 
settled at Upsala, he published his Daedalus Hyper- 
boreus (six numbers, containing experiments and 
observations in mathematics and natu^ philosophy). 
He had several interviews with Charles XIL, who, 
in 1716, appointed him assessor extraordinary in the 
Royal College of Mines, and he formed an intimate 
connection for severs! years with Christoph Polhem, 
the Archimedes of Sweden, whose experience was of 
great service to him. The invention of a rolling- 
rnad^e, by means of which he conveyed a sloop, 
two galleys, and five large boats (which Charles XIL 
used, in 1718, to transport cannon to the siege of 
Frederickriiall) about 14 miles over mountains and 
valleys from Stromstadt to Iddefjord, and his 
treatises on algebra, the value of money, the orbit 
and position of the earth and planets, and on tides, 
gained for him the favour of the government. Queen 
Ulrica raised the Swedbm fa^y to the ra^ of 
nobility in 1719, upon which occasion the name was 
^aogMtoSwedBttENffg. In thedischaigeof the duties 
of hii office he visited, in 1720, the Swedish mines^ 
and in 1721 the Saxon, and wrote some valuable 
treatises on theuL He likewise made shnilar journeys 
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to the mines d Anstria and Hungary^ A Irak on 
the origin of things followed bva treatise on twining 
and Slitting (Gpm Philosopluoa et Blinscalla), was 
published in 1784 (8 vokk and attrassted much atten- 
tion among the sriiolaia of Enrope. Hewaocbosena 
member of the Academies cf Upsala and St. Peters- 
burg. The Academy at Stockholm had already ekcted 
him an honorary member in 1729. He i nar eased 
his stock of knowle^ by new travels in 1786-40 In 
(Germany, Holland, France^ Italy, and England. The 
(Eoonomia Regni Animalk (Economy ol the Soul- 
kingdom), published after his return in 1740-41, con- 
tains the applkaticii of the system of nature^ un- 
folded in his philosophical worlu, to man. The prin- 
ciple of a necessary creation of all things by a central 
power is the basis of this system, which is ingeniously 
unfolded, and illustrates the extent of the authors 
reading. It is explained in the Principia Remm 
Natunffium. Swedenborg was first introduced to aa 
intercourse with the spiritaal world in detail, accord- 
ing to his own statement, in 1743, at London, like 
eyes of his inward man, he says, were opened to see 
heaven, hell, and the world of spirits, in which he 
conversed, not only with his deoeamd acouaintaacea, 
but with the most distinguished men of antiquity. 
That he might devote mmself more fully to this 
spiritual intercourse, he resigned, in 1747, his office 
in the CoUege of Mines which he had hitherto dis- 
charged wim punctilious exactness, and refused a 
higher appointment that was offered him. The king 
stul paid him half his salary as a pension. He con- 


but latterly he resided much in England and Holland. 
The theological works which he wrote in this period 
he printed at his own expensa They found but a 
limited number of readers; and while he was an 
object of the deepest veneration and wonder to his 
few followers, his statements were the more mysterious 
to the rest of the world because he could not bcp^' 
suspected of dishonesty, and exhibited, in other^^ 
respects, no mental ab^ration. All respected hImQ 
as a man of profound learning, an acute thinker, aad< 
a virtuous member of society. His moderation and^ 
his independent drcumstanoes make it impossible to^ 
suppose him actuated by ambitious or interested 
views; his unfeigned piety gave him the character^ 
of a saint, who uved more m the society of angels ^ 
than of men. In those trances, during which, as hen 
said, he conversed with spirits, receiv^ revelations, 
and had views of the invisible world, he seemed like < 
one in a dream; his features were stamped with pafai 
or rapture, according as heaven or hell was opened ^ 
to hi^ In common life he exhibited the refin^ent q;] 
of polished society ; his conversation was instructive < 
and pleasant ; his personal appearance waa dignified. $ 
Though he was never married he esteemed the com- < 
pany of intellectnal women, and studiously avc^ed Z 
eccentricity. His theological works, which he pub- 
lished anonymously at first, were fr^y distributed, 
but in latter years with more reserve; and Uke 
mysterious doctrines contained in hk writings dnw 
upon him an accusation before the states on uke 
of the dergy, but without result, as the principal 
bishops favoured hk writings, and he enj^ed the 
protection of King Adolphus Frederick. With un- 
interrupted health he attained the age of eighty-foin 
years, and died of apoplexy, at Lcmdcn, March 89, 
1772. The doctrines of the New Jerusalem Ohureb 
are founded on the Bible^ as explained in the follow- 
ing works of Swedenborg, written in Latin betwsMi 
the years 1747 and 1771 : Arcana OoBlesti% De Ocelo 
et Lriemo, De Tellaribiis in Universo, De Ultimo 
Judido, De Eqtio Albo» De Nova Hieroeolyma el 
due Doctrina Ccdesti, De Domino^ De Soripkira 
Sacra, De Vita, De Fide, De DivIno Amore et 
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DhinA Saptenti^ Be Dlviiie Pft>videnti% Be Amore 
OcmjtigialC Be Oommerclo Aiiim» et Ooiporii, Sam^ 
mam Expoiitio Bootrins Noy» EooleeUs, .^>ooft- 
lypek Ex^icata^ Apocalypeb Bevelftt% Vera Ohris- 
tiaiia Theologia. Of the Bibl^ thej oomdder that 
the Pentateuch, the book of Joshua, the book of 
Judges^ ^e books of Samud and of Kings, the 
Psalms, the Prophets, the Goiroels, and the Apoca- 
lypse c^y are the Word of Gkxl, and oontabi an 
internal sense which they term inspiration. In 
England, sinoe 1783, they have had ohapels in 
London and in most of the large towns and cities, 
being especially numerous in Lancashire. The 
members are as a rule people of the middle and 
higher ranks. Though they possess a Gleneral Con- 
ference which meets annuity and in which every 
church is represented by lay members, each con- 
gregation is quite free in the administration of its 
own affairs. The doctrines of the New Jerusalem 
Church form a very comprehensive scheme, and can 
only be very briefly and imperfectly indicated here. 
There is one God, the Lord Jesus Christ, in whom 
is a Bivine Trinity, not of persons but of attributes, 
the Father answering to the Bivine essence, the 
Son to the Bivine manifestation, and the Holy 
^irit to the Divine presence everywhere. This 
GMnity has an analog in the nature of man, who 
oonsists of soul, body, and the activity of both 
together. All l^e is of love, and wisdom is the 
form and manifestation of love. All life is in God, 
and all who live live in him. Man has a will to be 
affected by Bivine love, and an understanding to be 
affected % Divine wi^om. In the heavens God 
appears to the angels as a sun, the spiritual heat 
from which is love, and the spiritual light wisdom ; 
BO that the angels have their hearts filled with love, 
and their understandings with truth, while at the 
same time their bodies are warmed and their eyes 
enlightened by the heat and light of the spiritual 
sun. The primeval state of man is represented in 
Scripture by the term Adam. A somewhat similar 
though inferior state to that of the angels was then 
enjoyed by him. All natural objects have a spiritual 
mea^g, and this meaning men were permitted to 
perceive and enjoy. They also perceived and had 
oommunioation with the angels in heaven. Man 
being free fell, and his fall consisted in believing in 
the appearances of the senses rather than the real 
truths which were in seeming conflict with them, 
and in acting according to these appearances he 
gradually removed himself more and more from God, 
who is the source of life. Thus evil was introduced 
into the world, and has been transmitted in genera- 
tion, the spiritual part of the child as well as the 
natural being derived from the parents. The moral 
evils to whi^ man is liable are those forbidden in 
the decalogue. He now inherits tendencies to all 
those evils, which become sins only when indulged 
in overt acts, but they must be renounced by repent- 
ance and reformation before a heavenly life can be 
enjoyed. This change is regeneration. Since the 
fall man has lost all ^owledge of the spiritual world 
by which he is surrounded, but he is still in it and 
constantly subject to its influence. There are three 
heavens and three hells, representing various degrees 
of purity of life and of the opposite condition. The 
hipest heaven is governed by love, primarily to 
G^ ; the next by truth, manifested in love to one’s 
neighbour; and the lowest by truth shown in simple 
obemenoe or from a sense of duty. The three hells 
represent various degrees of self-love and love of the 
world, whidi produce contradiction and strife. In 
the^h^vens and hells there are numerous societies, 

by various principles of ^usefulness ^ of se^SSneal? 


BesideB these heavens and bells there Is an Intspv 
mediate state called tiie world of ^jlrlt% where snim 
is now as to his socd, which he first eonscionsly 
enters at death, and in which according to tlie 
nature of his ruling love he is prepared for heaven 
or hell. Angels and devils also operate on the 
human will, the former indining it to good and the 
latter to evil The devils are not census of the 
influence they exercise on man, but are attracted to 
his life by the evil that Is in it» believing it to be 
their owxl At the time of the advent of Jesus 
Christ the Intermediate state had become so charged 
with evil influences that the freedom of man’s will 
was in danger of being losl^ and the human race of 
being overwhelmed by evil and destroyed. The 
work of redemption consisted in casting out the 
devils and restoring human freedom. The hicarna- 
tion consisted in Jehovah taking upon himself human 
nature hy means of a human mother, and though 
I * tempted in all points like as we are,’ yet resist!^ 

I always and thus putting off everything e^ and finite. 
Those who are regenerated attain a similar victory 
through the influence of the Holy Spirit, which the 
I raising of the humanity of Christ into the Divine 
nature enables him to communicate to men. There 
have been various general judgments ending particu- 
lar dispensations of Bivme revelation, l^e last 
was in 1757, when the Lord opened the eyes of 
Swedenborg, and gave him the office of revealing 
the doctrines of the New Church referred to in the 
Apoddypse under the figure of the New Jerusalem. 
As this church is to last for ever, there will be no 
more general judgments, but each individual will 
now judged soon after death. The resurrection 
is the rismg of the soul or spiritual body which takes 
place at death. The form and sensations of the 
spiritual body are the same as those of the natural 
BO that many do not know that they have died and 
are in the spiritual world. All things take their 
character from the internal state of the spirit. It is 
impossible to be in heaven or hell extwnally as a 
place without being in it internally as a state. Thus 
the evils of hell arise from the devils themselves. 
The devils and angels have all originally been men. 
Gk)d is the perpetual source of life alike to the good 
and evil, and He rules hell as well as heaven. As 
the angels desire to do good only they have full play 
for their natures, but as the devils delight in doing 
evil they require to be restrained. Those who have 
their eyes opened can see what goes on in the world 
of spirits and converse with the spirits, but to seek 
this intercourse as is done in modem spiritualism Is 
unlawful and highly dangerous. 

SWEDISH ITJRNIP. See Tubnip. 

SWEET-BAY. See Laubel. 

SWEET-BEEAB. See Panobeab. 

SWEET-FLAG {Acortu Calamus)* This plant 
is found in marshy places throughout the northern 
hemisphere. The leaves are all radical, long and 
narrow, sword-shaped, and somewhat resemble those 
of the iris ; the stem does not differ much in appear- 
ance from the leaves, and bears a lateral, denser 
greenish spike of flowers, 2 or 8 inches in len^; 
3ie root is long, cylindrical, and knotted. This plant 
is referred to the natural order Acoracee, or Oron- 
tiaceae. The root has a strong aromatic c^our, and 
a warm, pungent, bitterish taste ; the flavour is 
greatly improved by drying. It has been employed 
in meimeine since the time of Hippocrates ; it has 
sometimeB been successfully admini^red in ague^ 
and as a useful adjunct to other stimulants and 
bitt er to nics. 

SWEET-GUM. See Lxquxdambab SiTBAomiOA, 

SWEET-PEA {Lathyrus odoratus), a garden plant 
bekmging to the natew order Leguminnsn, and 
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IIm «alH»d 0 r P^qifllomceg. Like tiie other mem- 
beitof ihegenofltoe^iiohHbeloiifiHhMooiDpoiind 
fanptripImiAte leasee terminating in a tendril, and 
azulaiy pedimdee bearing the flowem, whkh are 
•weet-ioenteA and in oolm pnrple, rose, white, or 
▼eriegated. It is a olimhing (dant, and grows to the 
hdght ol ahont 4 feet Siouy is said to be its natiTe 
pla^ 

SWEBT-POl'ATO (Batatoi eduUs; natural order 
ConyolvnlaoesB). This plant Is a natire of the East 
Indies, but is now cultivated in all the warmer parts 
of the globe, and has produced numerous varieties. 
Formeny the roots were imported into England 
from the West Indies by the way of Spain, and sold 
as a delicacy. It is the potato of ^akspere and 
oontemporary writers, the common potato having 
been then sau^y known in Europe. The roots are 
fleshy and spindle-shaped; the leaves are smooth, 
varying in form, but usually hastate or three-lobed; 
the flowen are white extenudly and purplish within, 
disposed^ in dusters upon axUlaxy foot-stalks. In 
warm dimatee the culture is very easy, and sweet- 
potatoes are obtained almost throughout the year by 
planting at different periods. In northern dimates 
the culture becomes more difficult: but one variety 
succeeds even in the vicinity of Paris. Considered 
as an aliment the sweet-potato is nutritious, whole- 
some, and easy of digestion. The consumption is 
very ransiderable, especially in the warmer parts of 
America, where even several savage tribes have in- 
troduced it, on account of its easy culture. 

SWEET-SOP. See Custakd-apple. 

SWEET-WILLIAM (Dianthua harhaiva; natural 
ordw CaryophyllacesB). This spedes of pink is an 
old inhabitant of the flower garden, and has produced 
numerous varieties; but they have not been named 
or improved, as the plant has never been treated by 
florists as a leading flower. It grows wild in dry 
and sterile places in middle and southern Europe. 
Its natural colour is rose, or rose streaked with 
white. 

SWEYN, or Sweno (properly Svend). See Den- 
mark and Ethelred II. 

SWIFT {Oypaelus), a genus of Insessorial Birds, 
generally included in the family Hirundinidse or 
Swallows, of which they are made to form a special 
■ub-family (that of the Cypaelinai)^ but by some natu- 
ralists considered as more closed allied to the Hum- 
ming-birds and Goat-suckers, ^e Swifts differ from 
the Swallows in having the wings of very long and 
curved shape. The toes are short and strong, the I 
under toe being in the majority of cases turned 
forwards with the other toes. l%e nails are curved 
and sharp. Like the Swallows, the Swifts possess 
forked UHb, The nostrils are veiy large, of oblong 
shape, and are provided with an elevat^ ridge or 
margin. The Swifts have, further, a deficiency in 
the muscles of the lower larjmx (see SoNO or Birds), 
by which the song-notes are produced. In their 
a^ve habits these birds perhaps excel even their 
agile neighbours. The food consists of insects, which 
they capture on the wing. The Swifts also migrate 
southwards on the approach of autumn; and in the 
ease of the European Swifts, these bir^ leave that 
continent for their winter quarters at a much earlier 
date than the swallows. The nests are commonly 
fonnd in the crevices of rocks and in the holes of 
mined building The genera included in the sub- 
family Cypselhue comprise the genus Cypaelm, to 
whidh the t]^cal Swifts belong. This graus is 
known by the hill having its sides compressed towards 
the tip m a very mmial manner, by the nostrils 
being surrounded with feathers, by the second wing- 
qnlU bring the longest, by the tarsi being short and 
feathered to the toes^ ana by the four toes being all i 


direoted lorwardi. The ConmoB Swift (pfp$dm 
ajMa) attains an average length of ahont 7 fnohfls. Its 
oriour is a general sombre or sootyblaok, a whitish 
patch appearing beneath the chin. The beak Is black, 
and the *gape' or opening^of the month Is ezoeedingly 
wid^ as in most other ^srirostral birds. It ooonni 
veiy generally distribnted throughout Britain, and 
to ordinary observers is best known by the peonllar 
swift, shooting flight It flies abroad chiefly In the 
morning and evening honi^ the Insects on which II 
subsists being then fonnd abroad in greatest plenty^ 
These birds do not appear to keep under cover even 
in the most stormy weather. The nests are composed 
of straw, fibres of doth, and a variety of heterogeneons 
materials. The Swifts generally build In holes In 
the roofs of houses, and access to the nest is usnally 
had through a kind of tuimel or road. They maj 
also build in hollow trees, and the eggs, numWlng 
from two to five, are of a white colour. A single 
brood only is produced each year, and are hatched 
about the end of June or beginning of July. The 
Swifts leave Britain about the end of August, but 
occasionally old Swifts have been known to remain 
till a much later period in attending to a brood of 
late hatching. Swifts and Swallows do not appear 
to associate together in any way, and in flight the 
separation of these birds is quite Miporent. To the 
genus Cypaelus also belongs the White-bellied Swift 
{0. mdba) or Alpine Swift, as it is also termed, a rare 
British visitor. The genus AcarUhylia (represented 
by the A. pelaagia or North American Chimney 
Swift, and by the A. caudacuta or Australian Needle- 
tailed Swift or Swallow), is distinguished by the 
nostrils being placed in a membranous groove, by 
the first quill of the wings being the longest, 1^ 
the tarsi being destitute of feathers and Uie toee 
compressed, and by the tail having the shafts of ita 
terminal feathers projecting like so many filaments. 
The genus Colhraliof represented by the various kinds 
of Esculent Swallows (see Swallow), is properly in- 
cluded in the sub-family of the Swifts. 

SWIFT, Jonathan, the greatest of English satlr- 
ists, was the posthumous son of Jonathan Swift, so 
Englishman, steward of the Irish inns of court, and 
was bom in Dublin, November 80, 1667. He was 
placed at a school in Kilkenny when six years old, 
and in his fifteenth year was removed to Trinity 
College, Dublin, where, applying himself to history 
and poetry, to the neglect of some of his academicM 
pursuits, he was, at the end of four years, refused 
the degree of B.A. He was ultimately admitted 
to this degree tpeciali gratid, which, according to 
his own account, was equivalent at Trinity Collags 
to a discreditable intimation of scholastic insuffidenqy. 
But that this insuflSciency existed only in some ol 
the departments of academical study is shown by a 
document (first published in John Forster’s un- 
finished Life) in which Swift is described as a 
good scholar in Latin and Greek. In his twenty- 
first year (1688), that is, at the time when Dublui 
was in the hands of the adherents of James IL, he 
crossed over to England to pay a visit to his mother, 
who was residing at Leicester, in her native county, 
in a state of dependence upon her relations. By her 
advice he was induced to communicate his situation 
to Sir William Temple, who had married one of her 
relatives, and who at that time lived in retirement 
at Moor Park, Surr^. Sir William received Um 
into his house to act as his amanuensis, and In this 
situation he spent two years. During this period 
he threw off all his idle habits and did what he oo^ 
to make up by assiduous study for the time he had 
lost at Dublin. He was introduced to King Wflliam, 
who often visited Temple privately; and the khig, 
whose feelings were all military, offered him a cap* 





liiiicj of hone^ whioli, InTing aSiemdj daeidod lor 
|iha dkmAk, he deoUned. Bdng attocdrod hf tib^e 
diaorder which oocaaionad tboae fiti of Taitigo that 
afflicted him mora or Ian all hia life and finally 
daatrojed his reason, he was induced to revisit Ire- 
land, but soon returned, and resided with Sir William 
Temple as before. Some time after ha determined 
upon graduating aa M.A. at Oxford; and having 
entered at Hart Hall in May, 1692, ha received the 
desired honour in the July following. He was pro- 
bably indebted to hia known oonneottm with Temple 
for this mark of respect ; but it has also been sus- 
pect that the words apeciaU graiid^ in his Dublin 
testimonials, were mistaken for a compliment at 
Oxford. He had certainly not distinguished himself 
at this time by any public exhibition of talent, 
although he made some attenmts atpoetry in the 
form of odes to his patron and Kine William. This 
species of composition being whol^ unfitted to his 
g^us, Dryden, a distant rmation of his, is said hon- 
estly to have told him that he would never be a 
poet ; to which is attributed the extraordinary ran- 
ooiu with which he always alluded to that eminent 
writer. After residing two years longer with his 
patron, conceiving the latter to be neglectful of his 
interest, he parted from him in 1694, with some 
tokens of displeasure on both sides, and went to Ire- 
landj where he took orders. But he soon returned 
to Sir William Temple, who, sinking under age and 
infirmities, required his company more than ever. 
During the few remaining years of that statesman’s 
life they therefore remained together; and on his 
death Swift found himself benefited by a pecuniary 
le^v and the bequest of his papers, whicn he pub- 
lished with a dedication to the king (three vols. 
1700-8), but without any advantage to himself. In 
1699 he accepted an invitation from the Earl of 
Berkeley, one of the lorda-justices in Ireland, to 
accompany him as chaplain and secretary. On the 
return of that nobleman to England in 1700 he went 
to reside at the living of Laracor, with which the 
earl had presented hhn; and during his residence 
there he invited to Irelwd Miss ^tber Johnson, 
the lady whom he has rendered celebrated by the 
name of Stella, and with whom he had b^me 
acquainted in the house of Sir William Temple, 
where she resided with her mother, who acted as a 
companion to Lady Gifford, the sister of Sir William. 
Miss Johnson, at this time about nineteen years of 
age, was accompanied by a Mrs. Dingley; and the 
two ladies resided in the neighbourho^ when Swift 
was at home^ and at the parsona^ house during his 
absence. In 1701 he took his doctor’s degree, and 
the same year first entered on the sta^ as a poUtical 
writer, by a pamphlet in behalf of the ministers 
(Whigs) entitled Contents and Dissensions between 
the Nobles and Commons of Athens and Borne— -a 
work of no great force. In 1704 he published anony- 
mously his famous Tale of a Tub. This vigorous 
satire on the Boman Catholics and Dissenters, con- 
taining also not a few strokes at the abuses of the 
Church of England, while it advanced his reputation 
as a wit, did him no small injury as a divine, being 
deemed light and indecorous by the functionaries of 
the church. The Battle of the Books, appended to 
the Tale of a Tub, but written before it, is a bur- 
lesoue comparison between ancient and modem 
au^rs, in which he exercises his satire^ but with 
less brilliant success, against Dryden and Bentley. 
In 1708 appeared his Sentiments of a Church of 
England Man in respect to Beligion and Gh>vem- 
ment. Letter concerning the Sacramental Test, Argu- 
ment against Christianity, and an attack upon astro- 


logy under the title of Predictions for the Year 1708, 
bylsaac Bickerstafi^ Esq. Of timse pieces the first 


two mDreaMd sentiments which sspemtsd Ubs fram 
tile WmgB, and speedily led to his giving his adhe- 
sion to the Totisii^ while tiie otim eahtidt that 
inimitable talent for irony and mrave humour which 
forms his nrindpal distinction, m 1709 he TObUshed 
a Project £nr the Advancement of Bdigion, dedicated 
to Lady Berkeley. This is the only work to which 
he ever put his name. During p^ of these two 
years he was in London, being engaged by the Irish 
prelacy to obtain a remission of tiie first-fruits and 
twentieths, payable by the Irish clergy to the cro wn . 
In 1710 he was again in London with the same 
object, and was introduced to Harley, afterwards 
Eiwl of Oxford, and to Secretary St. John, subse- 
quently Lord Bolingbroke. It was at this time that 
ne overtly joined the Tory party, and as that party 
had just then risen into favour and power the disin- 
terestedness of his. motives for doi^ so has been 
much questioned. He gained the confidence of the 
Tory leaders, and maki^ London his fixed place of 
residence for the time he took a leading share in the 
famous Tory periodical entitled the Examiner. Sev- 
eral political tracts appeared about this time from 
his pen. The two most famous of these are The 
Conauot of the Allies (1711) and The Barrier Treaty 
(1712), which did immense service to his adopted 
party, preparing the mind of the oountiy for the 
peace which the ministers were then anxious to bring 
about. A bishopric in England was the object of 
his ambition; but Archbishop Shaipe ^the archbishop 
of York), on the ground, it is said, of his Tale of a 
Tub, having infui^ into the mind of Queen Anne 
suspicions of his orthodoxy, the only preferment his 
ministerial Mends could give him was the Irish 
deanery of St Patrick’s, to which he was presented 
in 1718. The dissensions between Oxford and Bo- 
lingbroke, whom he in vain attempted to reconcile^ 
and the death of the queen, which soon followed, 
put an end to his prospects, and condemned him to 
unwilling residence for life in a county which he 
disliked. He accordingly returned to Dublin, and 
introduced a meritorious reform into the chapter of 
St. Patrick’s, over which he obtained an authority 
never before possessed by any one in his station. 
In 1716 he is said to have been privately married to 
Miss J ohnson; but it is also said tnat the marriam was 
consented to by Swift only on the condition ^t it 
should be kept secret, and that he and his wife should 
live in future on precisely the same terms as before 
the marriage. The fact of the marri^e having 
taken place at all is, however, doubted by ^rster. H 
there is any truth in the story as commonly given 
one prinoi^ reason for these conditions was, no 
doubt, regard for the feelings of another accom- 
plished lady. Miss Hester Yanhomrigh, his treat- 
ment of whom was attended with circumstances still 
more extraordinary. He became acquainted with 
this lady in London about 1712; and as she possessed, 
with a large fortune, a taste for litcratu^ Swift 
took pleasure in affording her instruction. The 
pupil Decame enamoured of hbr tutor, and even pro- 
posed marriage to him ; but being probably at that 
time engaged to Stella, he avoided a decisive answer. 
That he, however; felt her attractions, seems obvious 
from his Cadenus (anagram of Deoanus, dean) and 
Yanessa (Swift’s poetic^ name for Miss Yanhom- 
righ), the longest and most finished of his poems of 
fancy. This affair terminated fatally; for discov- 
ering his secret unidn with Stella, the unfortunate 
lady never recovered the shock, but died a few weeks 
after, in 1728. She previonsly cancelled a will she 
had made in his favour, and left it to her executors 
(one of whom was the celebrated Bishop Berkeley) to 
publish her correspondence with Swift, which first 
appeared in Scott’s edition of his works. After re- 
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woum Umb is lM«iid witiioQl Attondhif to 
poUio aifsirL in 1720 lie wae rooaed the flliberel 
mumtT in wakh Ireland waa goremed to jmhliBh a 
Pnpoeal lor the UniTenal ITae of Iriah Mannfao- 
tni^ which lebderad him ymj popular. Hia oele- 
hraled Lettera followed (1728), wmmp the name of 
M. B. Brapier, In whidi he ably ezpoaed the job of 
Wood’a pi^t for a inpply of copper coinage, and 
tuned from that to denounce and aoouge the abuaea 
of government generally. A lai^ rewara waa offued 
for the diacovuy of the anther; bat none took plaoe^ 
although it waa well known that the lettera were the 
production of the dean, who therefore became the 
public idol of the Irish pMpla It was abont this time 
that he oompoeed his famous Gulliver’s Travels, 
wUch appeared in 1726, exhibiting a singular union of 
misanthx^y, satire, irony, ingenuity, and humou. 
In this year he made a vidt to England, which he 
repeated in the next year, when he joined Pope in 
thine volumes of miscellanies, leaving the profit to 
the poet On the death of Geoxge L he paid his 
court to the new king and queen. But he was dis- 
appointed ; and the death in January, 1728, of Stella^ 
who had been long languishing in a state ii decline, 
completed his chagrin. When her health was ruined 
he offered to acknowledge her as hii wife; but she 
replied, * It is too late.’ He allowed her to make 
a will in her maiden name, in which she consigned 
her property to charitable uses. From the death 
of this iejut^ female his life became much retired, 
and the austerity of his temper increased. He con- 
tinued, however, for some years to exercise both his 
patriotic and his splenetic feelings in various effu- 
sions of prose and verse, and was earnest in his exer- 
tions to better the condition of the wretched poor of 
Ireland ; in addition to which endeavours he dedi- 
cated a third of his income to charity. Some of his 
most striking poems were written about this time, 
including his celebrated Verses on his own Death, 
formed on one of the maxims of Bochefoucault He 
kept little company at this advanced pericKl but with 
inferiors, whom he could treat as he pleased. In 
1786 he had a more than usually severe attack of 
deafness and giddiness. The fate which, owing to 
bis constitutional infirmities, he had always feared, 
at length reached him; the faculties of his mind 
decay^ before his body, and by 1742 had entirely 
given way. He died in 1745, in his seventy-eighm 
year. He bequeathed the greatest part of his fortune 
to an hospital for lunatics and idiots. The character 
of Swift is not altogether a pleasing one. His best 
qualities were his intepity, patriotism, and constancy 
in friendship where ^ Mends were really worthy 
of his regard He bad none of the more genial and 
amiable virtues, for even his friendship, though sin- 
cere, had little tenderness; and he was entirely 
wi^out delicacy of feeling and elevation of senti- 
ment. His most prominent characteristics were of 
the more repulsive order, excessive pride, implaca- 
bility, misanthropy, and general indifference to the 
feedii^ of others. On some occasions, too, his con- 
duct exhibited a servility that one would not have 
expected from the rest of his character; and as we 
have already seen, even his integrity in politics is 
not without snspicioo. EUs treatment of Mias John- 
son and Mias Vanhomrigh, on the other hand, has 
often been represented in a more odious light than 
It deserves to be. It is certainly impo^ble alto- 
gether to excuse it» but the details of his relations 
with these two women do not justify the chaiges d 
heartlessnesB and cruelty that have been Inought 
against him on their account There are many evi- 
£noes of a desire on his part to ipwe the feelinn 
of both, and in the case A Mias vanhomrigh His 
known that he n n s nc e o s sf ully endeavonred to bring 
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about her miRiage with aondbof^ olaa^ in order to 
repair the wrong Aat he had demo her ih allowing her 
to cherish a paarion whieh he ooiild not gratify. It 
ought also to be mentioned that aplanstble explana- 
tion has been given by Soott of his treatment of 
Mias Johnson In the snppoeition tiiat the bar to the 
anion with her to whl^ he showed so nraoh repag- 
nanoe was a jdiyiical one^ which he ooold not bri^ 
himself to a^owledge. As a writer Swift was 
original, and has, perhapa never been exceeded in 
grave irony, iriiidh he veus with an air of serious 
simplicity, admirably calculated to set it off. He 
also abounds in ladioroos ideas, which often deviate, 
both in his poetry and prose, into very tmpardimable 
groasnesa Jtos style forms the most perfect example 
of easy familiarity that the language affords; but 
altho^h admirable for its pureness^ dearness^ and 
simplicity, it exhibits none of the glow of pniua 
The most esteemed edition of his works is that of 
Sir Walter Scott (nineteen vols., 1814, and again 
1824, recently re-edited). Of some of his works, as 
of Gulliver’s Travela the editions are innumerable. 
The best account of Swift’s life is that Sir Heniy 
Oraik ^ne voL, 1885). 

SWILL Y, Lough, an arm of the Atlantic which 
penetrates the connty of Donegal in a southerly but 
somewhat drouitouB direction for about 26 miles. It 
is a fine expanse of great depth, and on its eastern 
shore, opposite to the town of Bunorana, has a road- 
stead where the largest men-of-war might anchor in 
safety. It is not much frequented. 

SWIMMING is one of the most Important branches 
of gymnastics. Its effects in developing, invigorat- 
ing, and giving health to the body are so great, and 
it is BO ei^ly learned, that we may well be surprised 
to find it SO little practised. In climates where the 
heat of the summer prevents aotive exeroiBe on the 
land it is of the highest value. To all the advan- 
tages of cold bathinff it adds many others: It enables 
the bather to remam much longer in the water, on 
account of the exercise which it affords, and thus— 
in salt water at least— gives more opportunity to 
invigorate the skin— one of the greatMt benefits of 
frequent salt-water bathing. The exerdse greatly 
strenffthens the lower extremities, the abdbminal 
musdes, the muscles of the chest, and the organs 
of respiration, the spine, neck, and arms. It in- 
creases courage, and furnishes an agreeable excite- 
ment — the usual attendant of manly and brisk exer- 
cise, but peculiarly so of swimming — on account of 
the mastery which it gives us over an element for 
which the human structure is but partially fitted. 
The means which it affords of preserving our lives 
or those of others in situations of pecnluur peril is 
also a great recommendation of this exercise, which 
may bi easily learned wherever there is water of 
5 feet depth. In the article Locomotion (Animal) 
we have already described the movements that the 
limbs perform in the different styles of swimming. 
Want of confidence is the greatest obstacle in the 
way of meet who begin to learn swimming. The 
b^inner cannot permiade himself that the water 
wm support him, and with the feeling that some 
mnsoular effort is necessary for the purpose stiffens 
his back in sooh a way that the water cannot support 
him with the bead above water. If, instead of ooing 
this, the learner, while throwing himself calmly for- 
wards, would bend the spine dorawards in the region 
of the loins, so as to force the vertebra of the book 
and neck canying the head upwards; if^ indeed, he 
would give up the endeavour to supp^ himself by 
a musculsr strain, and trust to the water to eupport 
him like a cushion, the art of vwlmmlwg would oome 
to him alinoet as naturally as the art walking doaa 
to a child. When theauUty toawimhitheormnary 
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k If to direct ped|de who ore idile to welk how to 
tom tbaniflelTec or walk up or down hilL Animalf, 
whan awimming, do not rary mnoh from their motion 
bi walking; bat man if oblige to ohange his motion 
entirely. Ail the Slavonio nations — ^Busfianfl, Po^ 
ka-Hiwim in a way somewhat resembling the motion 
of dogs in the water, making a separate effort with 
each of the fonr extremities. In saving a person 
from drowning, which can be done most effectoally 
if he has ulnadv lost oonsoiousness, poll him by 
the hair, or push him before you, if f^ from shore; 
otherwise im him by the arm. If the person in 
danger is an exhausted swimmer call to him to be 
quiet; support him by one shoulder; or, if he still 
retains his presence of mind, let both his hands rest 
on your shc^der or under your arm-pits, and let him 
work slowly with his legs. If the person in danger 
is not a swimmer, and is struggling, take care not to 
approach him in front — his convu&ve grasp may be 
fa^ to both; but approach him from ^hind, and if 
he is sinking take nold of him under the arm-pits 
and thus support him. If he grasps you so that you 
are unable to move struggle with him under the 
water. The drowning person, in this situation, will 
often let go his hold, striving instinctively to reach 
the surface; but if the struggle becomes one for life 
the only mode of making your antagonist relax his 
hold is said to be to grasp his throat and render him 
senseless. An exoeUent method of supporting an- 
other in the water is to allow the person supported 
to rest his hand on your hips. Any swimmer who 
first tries the experiment will be surprised to find 
with what ease he can support a person attached to 
him in this manner. This method can scarcely be 
practised in cases where persons unable to swim are 
drowning; but it may be of much avail in support- 
ing a brother swimmer who is attacked with weak- 
ness or cramp, and who has presence of mind to take 
advantage of the support. 

Several feats of modem swimming have been placed 
on record, in which considerable prowess has been 
evinced. The famous Neapolitan diver generally 
known by the name of H Peace, or the fish, is said 
on one occasion to have performed the distance of 
50 miles in twenty-four hours on the coast of Cala- 
bria. Lord Byron and a Mr. Ekenhead swam across 
the Hellespont. But the greatest swimming feat of 
recent^ if not of all times, is that of Captain Webb^ 
who swam across the Straits of Dover, from Dover 
to Calais, performing the latter part of the exploit 
in an unfavourable sea. llie swimmer started from 
Dover in the afternoon of the 24th of August, 1875, 
and reached the opposite coast the following morn- 
ing, after being twenty-one hours and three-quarters 
in ^e water. The direct distance across is 24 miles, 
but Captain Webb is estimated to have actually 
awum at least 82 miles, owing to the effect that tides 
and currents had in driving him out of his direct 
course. He was none the worse for his extraordi- 
nary exertions. 

SWIMMING-BLADDER, Aib-bladdxb, or 
Sound (of fishes), the names applied to a sac or 
bladder-like stmcture foimd in most, but not in all 
fishes, the office of which consists in altering the 
apedfic ^vity of the fish, and thus enabling it to 
rise or imik at will in the surrounding water. It is 
thus a hydrostatic organ; and when we trace its 
homology or structural correspondence with the parts 
of other vertebrates^ we find that it is homolorous 
with the Imgi of higher forms than fishes. It has. 


however, no analog 
with the lungs or 


or fwicUonal oorrespondenoe 
bathing organs^ save in the 


peculiar Lraidodrens (which see) cr Mud-fishe^ hi 
which the afavbladder becomes odlular in stmctars^ 
as will be p r ese n tly explained, and otherwise as B i iina s 
a lung-lfte structure and function. In Hs simplest 
condition it exists as a closed sac lying beneath the 
spine, and oontahung air or gases of dmercnt kinds. 
By muBonlar compression of its walls the density 
of the contained gas is altered, and the specific gravity 
of the fish affect accordingly, so as to chs^ its 
position in tiie water. In mort sea-fishes the gas 
which the swimming-bladder contains is oxygen, 
that in the air-sac of fresh-water fishes being momy 
nitrogen. Snob fishes as the Flat-fishes or Pleuro- 
nectidsB (which see), represented by the Flonndon^ 
Soles (which see), have no swimming-bladder 
developed, and it may be absent in other forms, snch 
as Sharlm, Bays, Lampreys, && The simple short 
and single condition of the swimming-bladder may 
be alter^ and modified in varions ways. Sometimes 
the air-sao is divided by septa or partitions into 
chambers; and in the Lepidosiren, and some other 
fishes this process of internal subdivision proceeds 
to such an extent that the structure be(x>mes of 
cellular nature, like the lungs of reptiles and higher 
forms. In the Carps it exhibits a constriction or nar- 
rowing in the middle. In other forms the air-bladder 
may present a fringed appearance from the develop- 
ment of many lateral processes. In some fishes the 
air-bladder, instead of being a shut and closed sac, 
communicates with the gullet by means of a special 
tube — the ductua pneuTnaticua or pneumatic duet. 
This arrangement is well seen in Polyptems, In 
the Carp and in the Bony Pike (Lepidosteus.) In 
the Herring the pneumatic duct is connected with 
the cardiac or anterior portion of the stomach. In 
the Carp, further, the swimming-bladder communi- 
cates with the internal ear. In the Cod, Perch, and 
many other fishes no duct exists. In the Loach, as 
in the Carp, the air-sac is connected with the ear, 
and has probably some auditory ftmction. Tracing 
the homology of the swimming-bladder through the 
entire class of fishes, we may thus note its mc^ifica- 
tion from a simple closed sac to a divided cellular 
organ, as in the Lepidosiren, in which the single 
structure becomes divided into two lung-like bodieiL 
and the pneumatic duct becomes the homologue of 
the trachea (which see) or windpipe. In the Lepi- 
dosiren blood is brought directly for purification to 
the swimming-bladder, which thus ^oomes lung- 
like in function, as well as in structure. 

SWINDON, a municipal borough of England, in 
Wiltshire, on the Great Western Railway, 27 miles 
&N.E. of Bath. The borough consists of the former 
urban districts of Old and New Swindon, which 
were amalgamated and incorporated in 1900. The 
old town stands on a hill which commands a fine 
view over the rich valleys watered by the rivers 
Cole and Ray. Besides the churches and places of 
worship for the various bodies, the town has a town- 
hall, com-exchange, mechanics’ institute, hospitals, 
swimming-baths, new town gardens, a theatre, &c. 
The growth of the town is mainly due to the worka 
of the Great Western Railway Company, in which 
about 12,000 persons are employed. There are also 
clothing and ^ot factories in the town, and quarries 
near it. Electrical tramways have been intr^uoed. 
Pop. (1891), 83,001 ; (1901), 44,996. 

SWINK SeeHoo. 

SWINE-FISH, a name given to the Anarrhiehae 
lupua or Sea-wolf (which see). 

SWINEMtJNDE (that is, * month of the Swine*), 
a Baltic seaport of Prussia, in the province of Pome- 
rania, and government of Stettin, 86 miles K.N.W. 
of the town of Stettin, of which it is the out-port, 
on tiie island of Usedom, on one of the mouths el 
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tlw Oder. It bai raedoiif weU-bidH itreete, li 
■trooglj fortified, «nd hae the beet Pniinan bar- 
boor on the Baltic^ 26 feet de^ at the entrance. 
It oarries on a ooniiderable trader also ehipbnilding 
and fiahing. Bwinemtlnde is mnoh freqnented for 
sea-bathings and its environs are very attractive. 
Pof K (1896), 2 391. 

SWITMIN, St., an English prelate of the ninth 
century. He was ordained to the ^esthood in 
880, was charged with the education of Prinoe (after- 
wai^ King) Alfred, and in 852 was made Bishop 
of Winchester. He died about ten yean later. He 
was canonized a century later. The popular know- 
ledge of this saint's name Is due to the belief that 
if rain falls on the 15th of July (which is popularly 
known as St. Swithin's Bay) it will rain for six 
weeks after. This notion is said to have arisen 
from the fact that when the bones of St Swithin 
were about to be removed, after his canonization, 
from their original resting- place in Winchester 
churchyard to the interior of the cathedral, their 
removal, which was to have taken place on the 15th 
of July, was d^yed for forty days by the excessive 
rains which fell uninterruptedly for that period, 
flimilar superstiUons are connected in various conti- 


nental eountrles wHh other aalntif days ishieli oeour 

B^^KLANB (Germaii, Mwrik; Prenoh. 
Smime)f a federal r^bHeof Central Europe bounded 
on the north by &Mlen, firom whkh H » separated 
for tbe most part by the Hhlne; on tbe nom-eaal 
by Wiirtembe^ and Bavaria, from which it la aepar- 
ated by the Lrice of Oonstanoe; on tiie east by tiie 
prindi^ty ol Liohtenttein and the Tyrol, from the 
former of whidi it is separated by the Bhin^ and 
from the latter partly by tbe Bhine^ but ehlefly by 
ranges of the Orison Alps; on the south br Italy, 
from which it is separated by the Alps and the Lake 
of Geneva; and on tbe west and north-west by 
France, from which it is separated in part by me 
Jura Mountains and the river Boubs. It thus 
appears that mountains and riven indoee the country 
on almost every side, and define its boundaries by 
nand natural features. The greatest length of 
Switzerland, from west to east, is near the parallel 
of 46'' 85', where it is 210 miles; the greatest breadth, 
measured a little west of the meri£an of 0* east, Is 
I 126 miles. The federal cantons of whidi It consists, 
with their separate areas and populations, are ex* 
I hibited in tbe following table: — 


CaatoQi. 

Area in 
iq. m. 

Population, 

1888. 

Population, 

1900. 

Chief Towns. 

Aargau (Fr. Argovie) 

642 

108,680 

206,460 

Aarau or Aran. 

Appenzell, Outer Khodes 

93 

64,169 

65,284 

Appenzell. 

„ Inner 

60 

12,888 

13,480 

Herisau. 

Basel (Fr. BAle), city 

14 

73,749 

112,240 

Basel. 

„ country 

168 

61,941 

68,461 

Liesthal. 

Berne (Fr. Berne) 

2,669 

636.679 

687,988 

Bern. 

Freiburg (Fr. Fribourg) 

644 

119,156 

127,719 

Freiburg. 

Gall, 8t. (Ger. Sankt Gallon) 

779 

228.174 

250,000 

Gull (St!). 

Geneva (Fr. Gen5ve ; Ger. Genf). • . . 

168 

105, .609 

181,674 

Geneva. 

Glarus (Fr. Glaris) 

2tJ7 

8.S.826 

82.397 

Giorus. 

Grisons (Ger. Graubiinden). 

2,763 

94,816 

104,510 

Coire. 

Lucerne (Ger. Luzern) 

679 

135,360 

146,474 

Luzern or Lucerne. 

Neufchfttel (Ger. Neiienburg) 

812 

lOH.l.'iS 

125, WH 

Neufehfttel. 

Schaffhausen (Fr. Suhatfhouse) 

118 

87,788 

41,523 

H(;haffliausen. 

Schwyz (Fr. Schwytz) 

360 

60,867 

56,407 

Schwvz. 

Solothuru (Fr. Soleure) 

800 

85,621 

100,838 

Soluthurn. 

Ticino (Ger. and Fr. Tessin) 

1,088 

126,761 

142,719 

j Bellitizono. 

\ Lugano. 

Thurgau (Fr. Thurgovie) 

881 

104,678 

118,110 

Frauenfeld. 

Lnterwaldeu, Upper 

183 

16,043 

15,280 

Snrnen. 

,, Lower 

112 

12,588 

i:i,088 

Stiinz. 

Url 

416 

17,249 

19,701 

AUc)rf. 

ValaU(Ger. Wallis) 

2,im 

101,985 

114,980 

Sion. 

Vaud (Ger. Waadt) 

1,244 

247,665 

279,152 

Ijiusanne. 

Zug 

92 

23,029 

25,045 

Zug. 

Zurich 

666 

837,183 

43o..s:ie 

Zurich. 

Total 

16,068 

2,917,764 

8,818,817 



Phyneal Features . — ^These are on the grandest’ 
scale, and furnish scenery which, if equalled, is not 
surpassed in any other part of the globe; lofty 
mountain ranges towering above the clouds beyond 
the limits of perpetual snow, enormous gladers 
descending from Iheir sides and blocking up tbe 
higher vaUeys; magnificent lakes embosomed among 
mountains^ wMch dten rise sheer from the water's 
edm for many thousand feet, and wild romantic 
nmeys forming the channels of impetuous streams, 
fed numerous torrents and cascaaes. The loftiest 
mofuntain-riudns belong to the Alps, and are situated 
diiefly in the south. Ihe central nucleus is Mount 
Si. Ghythard, on the confines of the cantons of Uri 
and Tidna This remarkable mass, nearly equi- 
distant from the equator and the p^, unites tbe 
princhud water-sheds of Europe, and its waters 
mto loar huge basins — north by the Bhine to 
German Oo^ south-west by the Bhone to the 
If editerranaan, eonth-east the Po to the Adriatic, 

and east by Danube to the Black Sea. In like 
manner it farms a kind of startmg-point for the 
kftiast ranges of the A^ It bricmgs itself to the 


Helvetian or Lepontine range, which stretches east 
from it to Mount St Bemardin, and south-west to 
Mount Bosa, from which it is continued west, under 
tbe name of tbe Pennine Alps, to the culminating 
point of Europe in Mont Blanc, beyond the Swise 
frontiers in Savoy. From Mount St Bemardin tbe 
main range of the Alps, belongiiu to what is called 
tbe Bheetian branch, stretches first east, and than 
north-east across the canton of Orisons into the TyxuL 
To the north of the ranges now describe^ and nearly 
parallel to them, two other ranges, setting out as 
Wore, proceed, the one the Bernese .^ps, south- 
west between the cantons of Bern and Val^; sjid 
tbe other north-east along the north frontiers of the 
Grisons, and through the cantons of tJri, Schwyz, 
Glams, and St. GalL These ranges, though poiaeisad 
of many lofty summits, and exhibiting mutm magni- 
ficent scenexy, are much leas elevated than the mors 
southern ranges. Thev throw out numerous ramifioa* 
tions towards tbe north, but in that direction descend 
so rapidly that the country almost loses its 
character, and becomes more hilly th*.n mountainous. 
Besides the Alps, properly so called, the only range 
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dmwrHng of notice li thet ol -the Jnws which k 
^pg bj the Jorat, a e m ai l nuiM which 
itretohei weet iw north-weet acroee the Paye-de- 
Tand, and extends in a v.v.w. direction along the 
west the cantons of (}eney% Vand, and NeofohAteL 

Biwtm and Laka , — The Bhone and Bhine both 
have their sources in the glaciers of Switzerland, and 
the Danube and the Fo are indebted to it for impor- 
tant fee^rs; but owing to the mountainous nature 
and Inland potion of £e country none of the rivers 
acquire so much development within its limits as to 
bewme of great navigable importance. The Bhine, 
formed in the canton of Orisons by the junction of 
the Voider and Hinter Rhein, flows north into the 
Lake of Constance, and then on emerging from the 
lake flows west to Schaffhausen, where it forms the 
celebrated falls of that name. Below these falls its 
navigation properly beg^, and is continued west 
alone the frontier to Basel, where a sudden turn 
north carries it into Germany. Its principal affluent 
in Switzerland is the Aar, which traverses a large 
p^ of the country circuitously from the south of 
Bern to the north frontier, and is augmented by a 
great number of important affluents. The Rhone, 
rising in the glacier of St. Gothard, on the north-east 
confines of we canton of Valais, receives all the 
drainage of that canton, flowing through it centrally 
first W.B.W. and then n.n.w., till it falls into the Lake 
of Geneva. Immediately after issuing from the lake 
at the town of Greneva it receives the Arve, and 
about 10 miles below quits the Swiss frontier. The 
waters which the Po receives from SvHtzerland are 
carried to it by the Ticino, which drains the canton 
of that name; those which the Danube receives are 
carried to it by the Inn, which rises and has a con- 
siderable part of its upper course in the east of the 
canton of Grisons. The whole drainage of Switzer- 
land is thus divided among the three basins of the 
North Sea, the Mediterranean, including the Adriatic, 
whioh is properly only a branch of it, and the Blade 
Sea. The proportions received by each are in the 
order now stat^ but the far largest share belongs 
to the first. The lakes of Switzerland are more 
numerous than in any other part of Europe, with the 
exception of Finland; and both from their individual 
magnitude, and the lofty mountains among which 
they are embosomed, often give to the scenery its 
peculiar charm. Those of Geneva in the south-west, 
and of Constance in the north-east, the two largest 
of the whole, as well as that of Maggiore on tiie 
south side of the Alps, belong jpartly to other coun- 
tries; but within the limits of Switzerland, and not 
far from its centre, often at short distances from 
each other, though usually separated by mountain- 
ranges, lakes stretch across the whole breadth of the 
country from w.8.w. to x.n.k. Tracing them in this 
direction, we come successively to Lake Neu- 
ehAtel, with Morat and Bienne in its vicinity, Thun 
with its feeder Brienz, Lucerne or Vierwal&tatter- 
see, Sempach, Baldegg, Zug, Zurich, and Wallen- 
statter-see. All these internal lakes, owing to the 
superior loftiness of the southern ranges, which gives 
them no outlet in that direction, dischaige themselves 
by streams which flow north, and consequently belong 
to the basin of the Rhine. 

QtdUtgy and Minerals , — ^AU the loftiest alpine 
ranges have a nucleus of granite, on which gneiss 
and mica-slate recline generally at a high angle. 
These rooks are partioulariy developed in St. Bernard, 
St Gothard, the Faulhom, &o., and contain a great 
number of beautiful minerals, partioulariy garnets 
and various kinds of rook-crystala Syenite is not of 
freraent ocourrenc^ but is found on the south side of 
Btwthard,andontheFinster-Aarfaorn. Hornblende 


is seen exposed In steep preobiees near Sae^ In the 
i^per part of the oanten of Valais, and loms whole 
mountains in various parts of the canton ^ Grisona. 
In the same locality seipentlne is largely developed. 
Granular limestone is wuiely diffused throus^iout the 
A^ and is more partioulsriy exposed on the Great 
and Little St Bernard, and the south side of St 
Gbthard. It usually rests on mica-slate^ and often 
alternates with day-slate and primitive gypsum. 
‘M’nnnfcA.lw . Um ftfton e oomDOSos the great matsfi of 
the Dent-du-Midi, the l^SXreta, ^Wetterfaom, 
Dodi, Aa It is alM seen in large masses on the east 
shore of the Lake of Geneva, on the Molesson, 
Stookhom, Pi^ and Santis. €W-bearing strata 
are not extensively developed, but are found in the 
cantonsof Valais, vaud,Fieibm, Bern, and Thurgau, 
and brown coal is obtained in St. GaU and Zurich. 
In the Jura, limestone equivalent to the oolite, often 
resting on musohelkalk, is so largely developec^ that 
the name of Jura limestone is now often applied to 
the whole oolitic formation. Above the Jura lime- 
stone is the molasse, a soft green sandstone, belonging 
to the lower series of the tertiary formation, and 
covering an extensive area in the lower pa^ of 
Switzerland. None of the rocks are rich in minerals. 
Iron is worked to advantage in several quarters, 
particularly among the strata connected idth the 
Jura limestone. iSock and common salt are produced 
to some extent in the cantons of Vaud, Basel, and 
Aargau. The only other minerals deserving of notice 
are alabaster and marble, widely diffused; and as- 
phalte, in tiie Val-de-Travers in tiie canton ol Valais. 
Mineral-spri]^ occur in many quarters. 

Climate , — great diversities here observed are 
evidently caused not by differences of latitude but 
of elevation. Hence while winter is reigning in all 
its rigour on the lofty summits or slopes of the 
mountains it is only necessary to descend into the 
lower valleys to find that spring is far advanced. 
According to observations which have long been 
made wim great care at the hospice of St. Gothard, 
Bern, Zurich, and Geneva, the respective mean 
temperatures are in winter 17**94, 29**87, 80'**84. 
88**35, and in summer 45**71, 58^*78, 64**15, and 
66**10. For the purpose of comparison we may 
mention that the winter temperature of London is 
88**22, and the summer temperature 61**74. The 
same causes whioh thus diversify the climate tend 
also to make it extremely variable even in the same 
localities. These sudden changes are very trying to 
weak constitutions; but the air is clear and bracing, 
and for the strong eminently favourable to health. 

VegeUUion, Agriculture, kc, — Few countries in 
Europe even of larw extent can boast of a more 
varied vegetation than Switzerland. It has been 
divided into seven regions. The oharacteristic pro- 
duct of the first is the vine, which grows in all the 
cantons except Uri and Glai^ where it is not culti- 
vated at all, up to 1700 feet, and in some districts of 
Zurich and the Lake of Thun to 1800 feet above the 
sea-leveL The next in ascent is the hilly or lower 
mountain region. It rises to the height of 2800 
feet, and is characterized by the luxuriance oi its 
walnut-trees. Though not well adapted for wheat 
it raises good crops of spelt; and has excellent 
meadows, nom which two outtings of hay are annu- 
ally obtained. The third or upper mountain region 
has its limit at 4100 feel Its princ^ud product Is 
forest timber, oonsuting of all varieties of hard wood, 
but more espMially beech. Good crops are obtained 
in it of barley and oats. The pastures too are excri- 
lenl Above this, and up to the height of 6500 leet^ 
Is ooounied by the fourth or subalpiiie vfrion, dlstiB* 
guished by its pine forests and mij^ Hers winter 
iMts from eight to nine months; no regular crops are 
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gnmi^lwItoiM kbdi cf Idtehm iFiBgvtalteann^ 
and ft hm poMoei^ goiorall j of uuSi dai^ Maaj 
of tiift helgfato nro oov«red witii ft xioli gfftMy awara 
Thft Boxt two rogiona aio aomotimea mchidad vndaor 
the oommcm na me of alpine — ^the on^ lower alpine^ 
te rmin at ing at 6500 feet» and the other, nmm alpine^ 
aaoending to the limit of perpetaal anew. %tefonner 
ia the proper region of alpbM paatoraa; the latter aa 
it aaoenda beoomea more and more atimted in Ha 
tegetatioii, and the variation of the aeaaona ia loet, 
firing and antomn being altogether exolnded, and a 
mnt&r of rigoroua aevAty following doee upon a 
ahort aommer of only five or six weeka. The aeventh 
and laat r^on ia that of perpetual anew. Even here 
vegetation ia not utterly extinct, and aeveral varie- 
tiea of Uehena are found dinging to the lodm Many 
paita even of the lower regiona of Switaerland are of 
a atony, aterile nature, but on every aide the effeota 
of peraevexing induatiy are apparent, and no apot 
that can be turned to gc^ aooonnt ia 1^ unooonpied. 
The cantona of Luoeme^ Solothum, Eteiburg, and 
Schaffhanaen are the only ones that produoe more 
grain than ia required for home oonanmption; in 
Aargau and Valaia the produotkm meets the home 
demand but no more; in all other cantona the pro- 
duction is inaulEBdenk The prindpal grain cnops 
are in the flatter districts spelt, wheat, rye, summer 
and winter barlev, and Turidah com; in the higher 
districts summer barley and oata. Hemp and flax are 
extensively grown on all lands suitable for them, but 
chiefly in &ni, Aargau, and Thurgau, and nearly 
supply the whole of the home consumption; maiae 
yields rich oropa in the aouthem valleys; oil and 
poppy seed are also ^nerally cultivated, and in some 
of the higher diatnets caraway forms a favourite 
crop. Tobacco is chiefly oonfin^ to the flatter parts 
of JBVoibnig, Ticino, Vaud, Bern, and Griaona. In 
the same cantona occasional pat^es of saffron are 
seen. Besides the ordinaiy fi^ts, apricots, peaches, 
almonds, and flgs thrive well in the open air in many 
of the warmer spots with a southern exposure and 
northern shelter. More delicate fruits, as oranges, 
citrons, lemons, and pomegranates, are almost con- 
fined to the southern side of the Alps, in the canton 
of Tidno. There too the olive thrives, and a good 
deal of silk is obtained by the cultivation of the 
mulberry. The wine grown in Switserland is of 
Inferior quality. Timber of all kinds is abundant in 
most of the cantons, but greait waste has been com- 
mitted, and several ot the most accessible forests 
have been so much thinned that the prospect of an 
ultimate scarcity in several quarters has begun to 
cause serious apprehension. Many of the forests it 
b necessary to preserve as a protection against land- 
slips and avalanches. Among domestic animals the 
first place belonn to the homed cattle, which are 
both remarkable for their numbers and the superiority 
of their breeds. Swiss cows can scarcely be surpassed 
either in beauty or in the amount of their dairy pro- 
duce; the for them in other oountries 

has given rise to a very lucrative branch of trade. 
Great quantities of che^ are made and exported, 
eheeae-making indeed being the most important 
branch of rural industry. Condenaed milk b also 
exported. Horses attract leas attention, and are gen- 
erwy amaU. Sheep are very much oemfined to the 
lower dbtricta^ ana have not yet attracted much 
except in the cantons of Griaona, Valab, 
Bern, Vaud, Geneva. On the ^her grounds 
goats are very numerous, and m a n a ging to pick up 
their sabsbtoBoe where no other domea t te animal 
ooold live oontribute greatly to the oomfort if not to 
the wealth of thdr poaaea aor a. Among wild a nim ab 
eie bean and wldval^ found both In the Alpo and 
Jinft; chaaob^ io^clibiij among the loftbet mon^ 


tainief tiieAJpa; iriM boannotuMoauttonliiBniH 
Vftod, and Aai|m; ataga In Baiii» ftad oon a rion a By 
In the Griaona; Oftcben^ ioam, hai^ altaf% hirib of 
prey of Inge dimenriona, and many varbitba of winged 
game. The lakea and riven are wall aappBed vm 
firii. Beea are reared in aeveral oantooa. 

Mamitfaduru <md Trade, — ^Ihoogh ^e geograc 
phioal poeHion and the oonfiguratlon of the auinoe 
place SwHseiiand under oonaiderabk dbadvantagea 
manufaetuTBi of varioua Unde were eatablbhed in H 
at ft verr early period, and have extended rapidly In 
reoent nmee in face of the fonnidftble oompentloii to 
which they are eubjeoied, eo that Swlturlaad new 
holds for certain araolea (ootton fabrioa, ailk stuflii^ 
watdiea, and artioles in plaited straw) an important 
place in the gnat markets of the world The maim* 
faoturee of Switserland are atill to a larm extent 
domeatio^ hut there are now numerona mdustrial 
eatabliahmenta, some of them of peat abe. Ootton- 
spinning b chiefly carried on in Zttridh and Glani% 
to a leas extent in Aargau, St Gall, and Zug. Cot- 
ton-weaving b spread over all the cantons, but b 
moat aotivriy pursued in St Gall and AppenaeU. 
A very important branch of thb Industry b the 
manufacture of figured mualina The ailk mduatry, 
in which Switserland b surpassed only by Fnmoa 
and England, b most largeW developed in me towna 
and cantons at Zurich and Basel. In the making of 
watches also Great Britain and Eranoe are tilie only 
rivab of Switserland, although thb industry b oon- 
fined to a small part of the oountir, principally to 
the canton of Geneva and the Jura mstriot Nearly 
50,000 persons are said to be employed in It The 
plating of straw gives oooupation to about 70,000 
persons. Its chief seats are the cantons of Aargau, 
l^iburg, and Tessin. Among the other impor- 
tant manufacturing industries of Switzerland are the 
making of jewelry (chiefly at Goneva and Lausanne), 
of musical instruments (oigans and pianos at Ztirioh), 
the preparation of chocolate (in the French dbtriobj, 
and of spirit of wormwood and cherry water (in Neuf- 
ch&tel), and the making of various artioles in wood. 
Wood-carving b largely carried on in the Bern high- 
lands. Among exports are manufactured goods, 
cattle, butter, cheese, condensed milk, Ae.; the 
imports include grain and flour, cotton, silk, sugar, 
wine, colonial pi^uoe, woollens, various artioles In 
metal, Ac. Imports in 1900, £48,270,000; exports, 
£85,400,000. The imports from Britain in 1900 
were £2,800,000, the exports thereto £7,020,000. 
The natural obstacles to trade are great, but the means 
which have been employed to lessen or remove them 
are almost os extraordinary as the difficulties, and 
the great roads which now lead across some of the 
loftiest passes of the Alps will long be |)ointed to as 
among the most remarkable of engineering achieve- 
ments. Even more wonderful are the tunneb whirii 
pass through the Alps, the St. Gothard tunnel, 
over 9 miles long, being the longest yet completed, 
and the Simplon tunnel, in course of oonstruotion, 
nearly 18 miles in len^h, the longest ever under- 
taken. (See Alps.) Nor have the ordinaiy oom- 
monications of the interior been neglected. In 
almost every canton, as far as the nature of the 
surface will admit, the roads are both well made 
and carefully kept, and in proportion to the area 
the railway system b oonrideraole. At the end of 
1900 there were 2362 miles of railway in operation, 
constructed at a cost of £50,000,000. In 1898 
natioDalization of all the railways was decided upon. 
Though the impetuosity of the rivers greatly limits 
their navigable importance, and leaves little scope 
for the construction of extensive oansb, many 
hydraulic works have beea executed on a scale of 
no meeii extent considering the limited Maonroes 
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of the oounby the obetadee to be oyeroome. 
Am<ing others may be mentioned the two canals 
of the Linth* one connecting it with tibe Lake of 
Wallenstiidt and the other connecting it through 
t^t lake with the Lake of JZtirioh. At the end of 
1900 the total length of the telegraph lines in Swit- 
zerland belonging to the state was 4286 miles, that 
of the telegraph wires 13,478 miles. This includes 
all telegraph wires except those used for the railway 
service. Formerly there existed a great obstacle to 
trade in the want of uniformity of the monetary 
cwstems and of the weights and measures among the 
different cantons, but this has long been removed 
by the adoption in all these cases of the French 
system. 

Church and Education . — ^Both the Evangelical- 
reformed church as modelled by Calvin and Zuinglius 
and the Roman Catholic are national churches in 
Switzerland. The organization of the former is 
synodal and presbyterian ; the latter is governed by 
five bishops. The order of the Jesuits and the socie- 
ties affiliated to it are not allowed. The Protestants 
are considerably more numerous than the R. Catho- 
lics. Primary education is secular and compulsory 
throughout the confederation. There are about 5400 
primary schools and over 500 secondary schools; 
while for the higher education there are six uni- 
versities. The University of Basel dates from the 
fifteenth century, but the others originated in the 
nineteenth. Th^ are located in Bern, Ztirich, 
Geneva, Freiburg, and Lausanne. They have the 
four faculties of theology, law, medicine, and philo- 
sophy. Neufchiltel has an academy with faculties of 
theology, law, and philosophy. The total numl)er of 
students in the universities and Neufch&tel academy 
in 1901 was 4199. There are also so-called middle 
schools, normal schools, and many professional, com- 
mercial, and industrial schools, including a famous 
pol^chnio school at Ztirich, the organization of 
which provides for a preliminai^ course in mathe- 
matics and for special training in such departments 
as the art of construction, engineering, technical 
mechanics, technical chemistry, agriculture and 
forestiy, psadeutics, political economy, and the mili- 
tary art. 

Oovcmment and Finance . — The cantons of Swit- 
zerland — twenty-two in number, three of which are 
divided so as to form in most respects separate can- 
tons — are united together as a federal republic for 
mutual defence, but retain their individual indepen- 
dence in regard to all matters of internal adminis- 
tration. By the constitution adopted by the federal 
diet, September 12, 1848, and m^ified by a vote of 
the people on the 19th April, 1874, the legislative 
power of the confederation belongs to a federal 
assembly, and the executive power to a federal coun- 
cil. The federal assembly is composed of two divi- 
sions — the national council and the council of the 
states or the senate. The national council is elected 
every three years by the cantons— one member to 
each 20,000; but when a sui^lus of above 10,000 
exists an additional member is elected. Every lay 
Swiss citizen is eligible. Each canton, and when 
divided each half -canton, is entitled to send one mem- 
ber at least. The senate consists of forty-four mem- 
bers — two for each canton : the half -cantons sending 
one each. In addition to its legislative functions 
the federal assembly possesses the exclusive right of 
concluding treaties of alliance with other countries, 
declaring war and signing peace, sanctioning the 
atonal constitutions, and taking measures r^;aTd- 
ing neutrality and intervention. Federal laws and 
rmlutions not urgent must, on the demand of 50,000 
citizens or eight cantons, be submitted to a vote of 
the people. The membm of the federal ooundl are 


nominated three yean by the united chamhen 
in the federal assembly from those dtueDM who are 
eligible to the national council, to the number of 
not more than one for each canton. The functions 
for each council are distributed among seven depart- 
ments. No member of one of these b^es can at the 
same time be a member of any of the others, and no 
member of the federal council is allowed to have any 
other employment either in the service of the con- 
federation or of any of the cantons, or to have any 
other calling or profession. The federal tribunal, 
consisting of fourteen members, elected for a term of 
six years by the federal assembly, decides in the last 
instance in civil causes between the cantons, or be- 
tween them and the confederation; also between 
the confederation or cantons on the one part and 
corporations or individuals on the other. For the 
administration of criminal law it is divided into 
the chamber of accusation, the chamber of criminal 
affairs, federal penal court, and the court of cassa- 
tion. Each of these sections is composed of three 
members, and the remaining two members are the 
president and vice-president of the whole tribunal, 
and are elected as such by the federal assembly. The 
city of Bern is the seat of the federal council and of 
most of the central administrative authorities, but 
the federal tribunal has its seat at Lausanne. The 
finance of the Swiss confederation, which is based on 
the principle of free-trade, is in a flourishing con- 
dition. In recent years the revenue has usually 
amounted to over £4,000,000. For 1902 the esti- 
mated revenue was £4,090,000, and the estimated 
expenditure £4,820,000. The chief sources of revenue 
are customs and posts and telegraphs. The public 
debt amounts to nearly £4,000,000. Each canton 
has, besides, a budget of its own. 

Army . — The army consists of two divisions. The 
first is the regular army (Bundesauszug), composed 
of men from the commencement of their twentieth 
to the end of their thirty -second year; and the second 
the Landwehr, compost of men from the commence- 
ment of their thirty-third to the end of their forty- 
fourth year. The strength of the Swiss army m 
1901 was as follows: the Auszug, or regular army, 
151,766 men, including 114,843 infantry, 4641 cavalry, 
20,118 artillery, 5507 engineers, besides sanitary and 
administrative troops, Ac., comprising all men able 
to bear arms from the age of twenty to thirty-two ; 
the Landwehr (first ben), 63,784 men, from the age 
of thirty-three to forty; the Landwehr (second ban), 
24,209, from forty to forty -four; and the Landsturm, 
278,556, only called out in time of war, consisting of 
all not otherwise in service beween the age of seven- 
teen and fifty; total, 518,265 men. The republic is 
divided into eight divisional army districts, and the 
regular army is grouped in four army-corps, each of 
two divisions, a division being assigned for recruit- 
ment to each district. Chil^n are instructed in 
the use of arms at school from the age of eight. 
For the training of officers there is a central military 
school at Thun, near Bern. There are, in addition, 
special training schools for the special branches 
of the service, especially the artillery and sharp- 
shooters. 

People . — The Swiss are a mixed people as to race 
and language. German, French, Italic, and a cor- 
rupt kind of Latin called Rhetian or Rumonsh 
(the latter the native name), are spoken in different 
parts of the confederation. Gennan is the sole lan- 
guage in fourteen cantons — Zurich, Lucerne^ tTri, 
^hwyz, TJnterwalden, Glarus, Zug, Basel, Solothum, 
Schaffhausen, Araenzell, St. Gall, Aamu, and Thur- 
gau; French in Vatid, Neufch&t^ and Gisneva; and 
Italian in Ticino. In Bern, Freiburg, and Valais 
Gennan and French are spoken, and in GrisonsGer- 
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nniy Bhatlaa, and Ittllaa. Tba dialaol of Vroiidi 
tiiat ia apokon the nnednoated in Weatem 8wil- 
i wi a nd la oaQed JEtomand, and oontaina a large nom- 
bar of old Frendi worda. But the Swlaa have lived 
ao long in a atate of oonfedezation that» apart from 
tkeae peooliaritieB of migin and language, they have 
aoquii^ a decided nationiJ oharaotw, and may now 
be viewed aa fonuing a tingle people. Thua viewed 
they wre hardy, active, industrioua, temperate, brave^ 
parotic, well educat^ moral, and religioui, and in 
ail theae reapecta will not loae by a oompariaon with 
any people in the world. They are not, however, 
without their faulta. One of the moat prominent of 
theae ia their exceaaive love of money. Thia makes 
them selfish and mercenary, and unscrupulous as to 
the mode of life which they pursue, provided money 
can be made by it. Hence, notwithstanding their 
remarkable love of freedom, they are anxious to hire 
themaelvea out in menial capacities which are usually 
supposed to be least compatible with the enjoyment 
of it, and are ready to enlist in the service of any 
foreign power with perfect indifference as to the jus- 
tioe or injustice of the cause in which they may be 
required to spend their blood. While thus engaged 
the only virtue on which they pique themselves is 
fidelity to their pay^master. Even at the present 
day, in spite of laws against recruiting for foreign 
powers in Switzerland, the number of Swiss troops 
In foreign service, especially in the Dutch East Indies, 
is considerable. 

Hutory. — The lake-dwellings of Switzerland pro- 
bably furnish us with the earUest indications of the 
inhabitants of the country. The date of these struc- 
tures is unknown, but if it is correct to assume that 
they have come down to us from a period earlier 
than the first mention of Switzerland or its inhabit- 
ants in written history they make it likely that 
before that time Switzerland was inhabited by a 
people sufficiently advanced in civilization to carry 
on agriculture and certain manufactures. (See Lars- 
DWBLLINO8.) The oldest inhabitants mentioned in 
written history are the Helvetians, a Celtic people 
who occupied the west of the country from Mount 
Jura^ the Lake of Constance, and the Rhine to the 
Lake of Geneva and the Rhone. Between 58 B.o. 
and 10 A.D. this people was subjugated by the 
Romans, under whom their territory formed part of 
Gallia ^Igica (according to Pliny), and afterwards 
p^ of Maxima Sequanorum. (See Helvktii.) 
Before the fall of the Roman Empire in the West 
the northern and largest part of Switzerland was 
occupied by the German confederation of the Ale- 
manni, who introduced their manners and language. 
Smaller portions of the country fell to the Burgun- 
dians ana the Lombards. Chnstianity had alr^y 
been introduced from Italy, and as early as the 
fourth century there were Christian churches at 
Geneva, Coire, and other places. In the last decade 

the fifth century the .^emanni were defeated by 
Clovis, king of the Franks, and compelled to recog- 
nize the Frankish suprenuuy; and by the year 584, 
under the successors of Clovis, all Switzerland had 
become a portion of the Frankish Empire. (See I 
Franck.) Ihe country, however, retained its ancient 
constitution; the Romans and the old inhabitants 
were governed by Roman, the Alemanni Al e m a n - 
nic laws; and eaiffi of the other nations by its peculiar 
code. Ihe Christian religion was restored anew, and 
the desolated fields were again brought under esti- 
vation. Charlemagne encouraged the arts and 
In this as in other paiis of his dominions, 
Imt under his foeble suooesson the ooontfi or local { 
govenioirs became more and more independent of the | 
royal authority, and finally made the poasaation of 
ifasirfTaiii (districts) hered&aiy. By the paititioo cl 


Verdmi, whkh svsnloiDy lad to the 
Germsai Ihnpiio and tim iingdom of Fraiios^ Swll» 
land was divkied betwean Louis of who gol 

tha eastern portion, andLothairSb who got the west* 
em (848). The eastern part of Switasriaad is thut 
to be oontidered as bdoni^g from this data to Ger^ 
many, to which tha western part also ultimataly loll. 
In this part Rodolph, one of tha looil govaniori^ 
succeeded in 888 in establishing anew kingdom (tha 
Kingdom of Upper Burgundy), extending from the 
Mountains of Jura to the Reuis, and tbit kingdom, 
along with Lower Burgundy, which was unitad to II 
about 980, was bequeathed W the last sovereign, 
Rodolph III., in 1082, to the German emperor, Om* 
rad ll But for the most part the dependenoe of 
Switzerland on Germany was merely nominal. Tha 
counts conducted themselves as princes, assumed tha 
name of their castles, and oompelied the free inhabit* 
ants of their Ottut to aoknowleds^ them as their 
lords. Hence arose a multitude of independent and 
oomplicated governments, whose ohiefo were engaged 
in continual feuds with each other. War was the 
business of the nobles, and misery the fate of the 
people in the distracted land. Thu state of matters 
was first effectually remedied in the reign of Henry 
IV., who about the end of the eleventh century gave 
to the Duke of Zahringen the north-eastern part of 
Switzerland. Thk was the foundation of a power 
which soon extended over almost the whole of Swit* 
zerland. The dukes of Zahringen humbled the proud 
and quarrelsome nobility; favoured Zurich and the 
other imperial dries ; and built several new dries, 
among which were Freiburg, NeufohAtel, Bern, and 
Yverdon. The country people became more seoure; 
the feuds among the nobility lees frequent; manu* 
factures and inffiistry flourished; Geneva and Lau- 
sanne, among the Romanic, and ZUrioh and Basel 
among the German dries, l)eoame thriving towns. 
After the death of Bertbold V., last duke of Zkh- 
riogen, in 1218, affairs in Switzerland became as bad 
as before. From this rime the Hapsburgs in the 
north, and the counts of Savoy in the smith-west^ 
grew more and more powerful The emperors were 
no longer able to afford protection; might gave rights 
and the boldest became the mightiest. 

About this rime the history of Switzerland begins 
to oonoentrata itself in that of the three forest can- 
tons (Waldstatte) of Uri, Scbwyz, and Unterwalden, 
which now gave tokens of those aspirations after 
freedom which resulted in the foundation of the 
present confederacy. All three were at the begin- 
ning of the thirteenth century subject to the counts 
of Hapsburg, who, although they were properly endy 
imperial bfi^ffs (Vogte), vet regarded themselvee, 
and desired to have themselves regarded, as soverdm 
rulers. This claim the three cantons oonstantiv 
refused to admit, and the Hapsburgs to make goo^ 
and either side took advantage of any political event 
in the great world that might help to advance their 
cause. About 1282 the house of Hapsbuig was 
divided into two branches, the Albertine and the 
Rudolfine or Laufenburg line. To the latter 
among other districts, Scnwvz and Uri; and Rudolf, 
its bead, being Guelph in bis politics, was oppoeea 
to the emperor, at that time Fi^eriek II. In con- 
sequence of this Rudolf was deprived by Henry, the 
sou of Frederick, of his juriscuction over Uxi, sad 
this canton was placed immediately under the autho- 
rity of the empire. This was a great accession of 
fre^m to the people of Uri, who bad much lesa 
reason to dread encroachments on the part of the 
empire, which could exert but little a u & ori t y over 
than, than on the part of powerful neighbours such 
SB the counts of Hapshiug. The imiabitants ol 
Schwys were thereby led todesife a similar pdlitiQil 
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poritfon iof ibemMellvm, Mid witii ibiit olijeot Miit 
«iiTra to Frederick, who greated tbem, Moordliig 
to tneir reqtieft» a charter of liberty, pladnff them 
under the immediate protection of ^ empme, and 
pramliing never to pexmit them to be eeveM firom 
that connection (1240). Am long the Ghibelline 
or imperial party remained in the aaoendant the 
Sohwyzeri continued their efforte to place thrir 
freedom on a solid bads; yet after no long time^ 
probably after the death of Frederick in 1250, they 
were compelled agi^ to recognize the authority of 
the HapsWxgs. The hope of ultimate snooess In 
their straggles for freedom became still fainter when 
in 1278 Count Eberhard, belonging to the Hapsburg- 
Laufenbuig line, sold Schwyz, along with many 
others of his possessions, to his cousin Rudolf, of the 
Albertine line, who in the same year became emperor. 
During the interregnum in the empire, whicm had 
existed fram 1256 to 1278, even the people of Uri 
had allowed to this Rudolf the supreme jurisdiction 
in their land; but they regarded him only as a 
governor voluntarily chosen by themselves, not as 
exerdsiim that authority in virtue of any hm^ditary 
claim. This position ci Uii, as immediately under 
the empire, was recognized by Rudolf even after he 
had become emperor. To Schwyz also he allowed 
a considerable aegree of independence, but he did 
not reoognize it as legallv on the same footing with 
Uri, and the charter which it had obtained from 
Frederick he did not confirm. After the death of 
Rudolf the menacing situation of affairs in the empire 
induced the forest cantons to form their first league 
(1291). Uri, Schwyz, and Nidwalden (or Lower 
Unterwalden) then engaged upon oath to support 
one another against any aggressor. This union 
undoubtedly aimed at the oonmlete separation of the 
cantons from the house of Hapsbuig; and when 
Albert, the son of Rudolph, and Adolph of Nassau 
were contending against one another for the empire, 
the people of uri and Schwyz foimd an opportunity 
of having their former privileges renewed. Adolph 
of Nassau, who for a time carried the day against 
Albert, was readily induced to grant to both charters 
of freedom similar to those that had been conferred 
by Frederick II. The battle of Gdllheim, wMoh in 
1298 secured the empire to Albert, restor^ tiie old 
position of affairs, although the emperor made no 
alteration in the arrangements then subsisting in the 
cantons. It is certain, however, that he confirmed 
neither the charter of Uri nor Schwyz. Swiss histo- 
rians charge Albert himself with various usurpations, 
and his drauties (of whom Gessler is said to have been 
one— see Till) with insolence and tyranny ; but the 
accounts of oppression and outrage that have been 
related of them seem to be greatly exaggerated. The 
cantons^ however, were determine not to submit to 
the pretensions of the house of Hapsbuig, now the 
house of Austria. Tradition says that on the night 
of Nov. L 1807, thirty-three representatives, vrith 
Fttrst of Uri, Stauffacher of Schwyz, and Arnold of 
Melohthal In Unterwalden at their head, met at 
Rtttli, a solitary spot on the Lake of Lucerne, swore 
to maintain their ancient independence, and projected 
a rising of these cantons for the let of January, 
1808. On the day fixed the rising actually took 
plaoe. The Austrian governors were deposM and 
ucpelled, and the castles built to overawe the country 
dekroyed (It is to this epoch in Swiss history, per- 
haps itself legendaiy, that the celebrated legend of 
William Tell belongs. See Till.) These cantons, 
however, did not wStk to dissolve their connection 
with the empire. From the oontfaiuanoe of this 
relatiim they hoped to derive various advantages, 
while they had nothing to apprehend from it for 
theb Uberaea. AooorcSngly sriisn Albert (who was 


assassinated just about the tfanewhsn tiie sveaBt just 
recorded oooured) waa snoe ee d e d by Henry Vll of 
Luxemburg; they did not delay to amk from him the 
ooofirmatira of the position th^ claimed as being 
under the immediate rule of the eumlre. This was 
at onoe granted, and the house of Austria was not 
then in a position to regain thdr lost privileges by 
foroe, Tet it was not msposed at once to relinqulsb 
its daims, and endeavour^ to bring about a srttle- 
ment of ^e question in a peaceful way. Eventually 
a promise waa obtained frmn the emperor to submit 
the matter to a judicial investigation; but, owing to 
the sudden death of the emperor in 1818, this pror 
mise waa never fulfilled. The succession to the 
empire waa now again disputed between a Hapsbuig, 
Frederick IlL, and a member of another houae^ 
Louis of Bava^; and, as before, the Swiss cantons 
sought to advance their own interests W joining the 
party opposed to the Hapsbnrgs. TnAt country 
waa then invaded by Leopold, the brother of Frede- 
rick; but the signal victory which they gained over 
the invader at ^e pass of Morgarten on the 15th of 
November, 1815, sekired their independence. In the 
same year a perpetual league was made at Brunnen 
between the cantons. In 1816 Louis of Bavaria 
confirmed the previous charters of liberty, and in 
1818 peace was concluded with the Hapabui^ when 
their independence was acknowledged. In process 
of time the three forest cantons were joined by the 
cities of Lucerne (1882) and Zurich (1851), the can- 
tons of GImus and Zug (1352), and the city of Berne 
(1858); and these, with the three original cantons; 
formed tiie eif ht old members, as they were after- 
wards called, because no additional member was 
admitted to complete federation till 1481. Over 
three of the newly-added members; the city of 
Lucerne and the cantons of Glarus and Zug, Austria 
had jurisdictional rights similar to those which it 
had formerly had over the three original cantons, 
and although these rights of Austria were expressly 
recognized when they entered the confederation, yk 
they were practically set aside. This was the cause 
of hostilities bei^ renewed between Austria and the 
confederation. For many years Austria waited for 
what it thought a favourable opportunity of enforc- 
ing its claims, and it was not till 1886 that the ter- 
ritory of the confederation was a|^ invaded. In 
that year Leopold III. of Austria was completely 
defeated at Sempach (where Arnold of Winkelried 
is said to have sacrifiokl his life for the sake of his 
fellow-countrymen); and when the Austrians were 
agrin defeated in 1888 at Nafels, they nve up the 
struggle, and in the following year agim to a peaoe 
in wUch the independence of all the members of the 
confederation was recognized. But these successes 
now began to have an injurious effect on the spirit 
of the people, inspiring them with the love of con- 
quest and plunder. Hitherto the individual con- 
federate states had sought to increase their territory 
in a peaceful way, buying up the foreign possessions 
that happened to be within their Ix^aazies, and 
oonferzing on the inhabitants of the districts thus 
acquired equal privileges with themselves. Now, 
however, they began to extend their limits by force, 
and the added mstricta. whether conquered by the 
separate cantons or ^all in oommon, were governed 
as subject lands. The principal of the jSnt oon- 
ouests was Aargao, which was wrested from the 
Austoians in 1415. Disputes also arose among the 
confederates themselves; so that Zfiiioli In a war 
with Austria fell away for a time (1440-fiO) from 
the confederation. Its immediate quanel was with 
8ohwy1^bnt all the cither cantons rioed with Schwyz 
and adopted Its ooIouib (white and red). It was 
from m cironmstanoe that the name ef S c A wy a M 



8W1TZBBLAK1X 


4SS 


r iM) beoMM extended to the nbble cea faden tton. 

the war ivith Ambia above refened to there 
tocA pleoe the edebreted bottle of St Jacob on the 
Bin near Baael, where 1600 Swiaa were daiightered 
almoet to a man after offering a deaperate renatanoe 
to 20,000 Freneh troopa, whom the Anatrian duke 
(the Emperor Frederidr IV. or IIL) had oalled to 
Ua aid (Aumnat 2A 1444). Although the Swiaa 
were defeated, the F^oh were glad to conclude a 
peace and withdraw their forcea; and in 1460 the | 
war with Auatria terminated in favour of the con* 
federation, which obtained Thurgau. Auatria waa 
thus deprived of a!l fta pcaaesaiona in the redona 
over which Switzerland now extenda. In 1474 a 
'perpetual pacification* waa brought about between 
the confederation and Auatria through the mediation 
of Lonia XI. of France, who wiahed to have both 


frontteri fcoBi Ehg>dfae to BaaeL Hie Swba 
had to undergo a aevere atmggle^ but vldon in aix 
aangninary bmei^ thej were^ In the jPeaoe d Baael 


I aangninary battlei^ they warn in the Fence d Baael 
I in 1409, freed from the jnriadiotion d the Imperial 
chamber, and afterwarda from the imperial matriou* 
lation; and they were not Inblnded In any d the 
oirclea d the empire. 

From thia peace may be dated the definitive 
aeparation d Switzerland from the empire. Old 
forma derived from that connection were mdeed atOl 
retained. At the aooeaaion d new emperoia down 
to Maximilian II. (1564) the cantona ap^ed for 
the confirmation of their ancient righta ana libertliiL 
and the em peror on hia joumeya into Switaerlana 
waa received aa auch; but after the Peace d Baael 
there ia nothing to ahow that the empire exerdaed 
the alighteat L^uenoe on the intemal or external 
affaira of Switaerland. The formal recognition d 
the confederation in the Peace d WeetphaUa hi 
1648 can accordingly be regarded only aa an hiter- 
national acknowledgment of what had already long 
exiated in fact In 1501 Baael and Sohaffhaueen, 
and in 1518 Appenzell (which had long^been an aDy). 
were admitted Into full federation, ^e number of 
the cantona waa thna brouj^t up to thirteen, at whidi 
it remained till 1798. The town and the abbot d 
St Gall and the town of Bienne had aeata and votea 
in the diet without being in full federation; and 
there were beaidea aix allica of the confederation not 
enjoying theae privilegea— the Griaona, Valaia, Gen- 
eva, N^oh&tel, Mii^auaen, and the biahoprio d 
Baael. 

After the laat war the Swiaa had no longer any 
enemy to fear, and their next ware were waged on 
behalf of foreign powera. In 1512 they conquered 
for Maximilian Sforza the whole of Lombardy, and 
in 1518 defeated the French at Novara. In 1515 
I they were in their turn defeated by the French at 
I Marignano, after which, in 1516, they oonoluded 
with France an advantageoua peace, known aa the 
perpetual alliance, in which France gave up to Swit- 
zerland the whole of the present canton of Tidno^ 
and made several other oonceasions to it This per- 
petual alliance waa never broken by France till 1798, 
and on the aide of Switzerland haa alwaya been 
faithfully observed. On several subsequent oooaaions 
the SwiM aided France in defending Lombardy, but 
these expeditions brought them so little profit that 
they at last became wearied of such services. After 
1526 they ceased to enter the field for other powers 
with whole armies, and contented themselves with 
conduding capitulations for single regiments and 
troops of volunteers. 

Aoout thin time the Keforroation began to make Its 
way into Switzerland. Zuinglius at Einsiedeln, In 1 5 1 8, 
preadied against indulgences, as Luther had done in 
1517. In the same year he removed to Zurich, 
where he began to spesdc out more openly for reform. 
Gradually, by his labours and those of (E^lampadiuiL 
the prindples of the Beformation were mffnsea 
through Zurich, Bern, Scbaff hausen, Basel, St Gall, 
MUhlbauaen, and Bienne. Religious jealousy then 
separated the reformed and the Catholic cantona. 
(Sm RiroBiciD Church.) In Glams, Appenzell, 
and the Grisons the people were divided between 
the two confessioDs. Lnceme, Uri, Sohwyz, Unter- 
walden, Zug, Freibnrg, and Solothum adhered to 
the an(^t faith; as did likewise the Valais and the 
Italian bailiwick^ Fanaticism kindled a civil war. 
The troops of Zurich were routed bv those of the 
OatboHe cantons at Cappel (1581), where Zuinglius 
feU, and at the mountain of Zug. In the end, how- 
ever, the Catholi c s, after their defeat In 1582, were 
eompelled to make various concessions to the 
adhere n ti ol the vsfonned fafth, and among other 
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near H4rioouit. Charles himself was at that time 
occupied in other quarters, but determined at the 
eariiest opportunity to have his revenge. In 1476 
he made preparations for invading Switzerland, and 
although by this time the Swiss had repent^ of 
their allianoe with France, he would listen to no I 
terms of peace. But the Swiss were i^n com- ' 
pletely vicWious, and inflicted severe detoats upon 
the Burgundians at Granaon in Vaud and Murten 
(Morat) in Freiburg iu 1476, and Nancy in 1477. 
In the last battle Charles was slain. On this occasion 
the confederates reaped the fraits of victory with 
moderation. They restored to Savoy the greater 
part of Vaud, refuM the offer of Franche-Ckimto to 
loin the oonf^eration, and restored his land to the 
Puke of Lorraine, who had been despoiled of it by 
Charles of Burgundy. Tet not long after (in 1481) 
they admitted Frei^ig and Solothum into the con- 
federation, and about the same time they concluded 
defensive aUiances with several of the neighbouring 
states, by which the latter secured to themselves all 
the advantage of their powerful protection. Their 
prosperity rose to such a height that all the courts 
around, even Austria, sought their friendship and 
allianoe. Strong oon^gents of troops were sent to 
the aid of those who gained their favour, and France, 
the pope, and Venice vied with one another in the 
sums they expended with this object Patriots 
indeed were not wanting who cried out against this 
abuse, but their appeals and warnings were not suf- 
ficient to check it What was still worse, jealousy 
between the various towns and cantons, and between 
the rich and poor citizens of the same town, began 
to nndennine the nnity on which the strength and 
prosperity of the confederation depended. Fortu- 
nately for their internal quiet the cantons soon 
became again involved in a foreign war. The Em- 
peror Maximilian I. of Austria had conceived the 
design of drawing closer the bonds of the German 
Empire, and re-establishing order within it With 
this end he divided it into circles, in which Switzer- 
land was to be included; erected a supreme court of 
iustioe, which was to administer the law for Switzer- 
land aa well as for other parts of the empire; required 
the Swiss to join the Sukbian League; and fixed aa 
imporial ' matriculation,' according to which all the 
constitnents of the empire, including the Swiss, were 
to contribute money and troops for toe Turkish wan. 
But toe Swiss, who bad not looked to the empire for 
protection for 200 yean back, and were full of con- 
fidence in toemselvee, and diatmst of all that pro- 
ceeded from toe honeeof Austria, iteadfastly refoeed 
to listen to any of toeee demanda. The emperor, 
with the Suabfam League, aooordingly dedand war 
•mdnst them G498), a^ attacked uim on aB toeir 
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tiling! to give np to them ■eveml of the district! 
held in common hj the confederation. In the mean* 
tim Savoy, which had long posa om ed episcopal and 
seignemial rights in G^eva^ reduced the city to 
entire submission. But the oppreadve manner in 
which the ducal authority was ezerdsed led (7enev% 
in 1526, to join Bern and Freiburg. The duke was 
forced to yield. Bern and Oeneva concluded the 
perpetual league of 1581, and Bern gained possession 
of the Pays de Yaud. At the same time the reformed 
doctrines were propagated from Geneva by Calvin. 
By the Peace of l^usanne, in 1564, Savoy first 
reuouuoed her claims utou the Pays de Yaud, and 
was thus driven from Helvetia^ as Hapsburg had 
been before. About this time (1555) Bern and 
Freiburg divided between themselves the territories 
of the counts of Gruveres, so that, in all Helvetia, 
no great family of the ancient nobles retained its 
patrimonial estates except that of Neuburg. The 
Swiss, however, were distracted by reUgious and 
Mlitical controversies. Aristocracy and democracy, 
Protestantism and Catholicism, struggled for the 
superiority. In the Thirty Years' war the confeder* 
ates maintained a prudent neutrsdity. In the begin- 
ning of the war they were unable to prevent various 
bodies of troops, favoured by the Catholic cantons, 
passing through their territory; but latterly, by a 
well organized system of frontier defence, they 
managed to preserve the neutrality of their territoty, 
which was not violated from 1640 to 1798. In 1658 
there was a general rising of the Protestants in 
Switzerland, but they were defeated at Willmergen. 
In 1668 France renewed her alliance with the Swiss, 
and asserted that they had no right to form alliances 
with other powers. During the persecution of the 
Protestants in France (from 1685), to whom they 
readily gave an asylum and pecuniary aid, they paid 
as little regard to the remonstrances of Louis, who 
viewed the reformers as rebels, as he did to the 
intercession of the Protestant Swiss cantons in favour 
of their brethren in the faith. The Swiss had little 
influence in foreign politics during the eighteenth 
century; and un& towards its close they suffered 
little from foreign interference. Internal dissensions 
were, however, not yet at an end. In 1712 there 
was another struggle between Catholics and Protes- 
tants, and again a battle fought at Willmergen. On 
this occasion the Protestants were victorious, and in 
the same year an advantageous peace for the victors 
was concluded at the diet of Aarau. The period of 
tranquillity that followed was alike favourable to the 
progress of commerce, agriculture, and manufactures, 
and to the arts and sciences. In almost every depart- 
ment of human knowledge the Swiss of the eighteenth 
oentnry, both at home and abroad, acquired distin- 
guished reputation, as the names of Hi^er, Bonnet, 
Bernoulli, J. J. Bousseau, Lavater, Bodmer, Breit- 
inger, Gressner, Sulzer, Hirzel, Fuseli, Hottinger, 
Johann von MtUler, Pestalozzi, and many oth^ers 
vritness. The people of the democratio cantons 
enjoyed an almost unlimited freedom, and took a 
share in the affairs of government. Those 
places which were under the general protection of the 
whole confederacy were not burdened by excessive 
taxes; they enjoyed a high degree of dvil freedom. 
The larger cantons, as Bern and Zurich, in which the 
government was a^inistered by the capitals, or by 
a body of the citizens, who enjoyed many peculiar 
privileges, were also in a flourishing oon<Htion. 
Almost everywhere the government was oonsoien- 
tiously oonducted, the administration of justice was 
oheiq) and simple. Yet discontent still continued to 
prevail in lar;^ sections of the population, and was 
not altogether without grounds. At the time of the 
outbreak of the F^dh revdation the whde popula- 


tion of Switserland, with the exception of the capital 
cities and some municipal towns, and of the anciently 
emancipated peasant^ in the small democratic can- 
tons, oonsistea of subjects who were shut out from all 
share in the government; and although these were, ae 
already stat^ for the most part well treated, tiiia 
was not everywhere the case, and even where they 
had no reason to complain of tyrannical usage th^ 
were dissatisfied with the absence of political rightiL 
The example of France at the time of the revolution 
caused this feeling of discontent to break out in wide- 
spread commotions, which ultimately afforded France 
a pretext for interference. In 1798 the Directoiy, 
wmch then held the executive power in that country, 
taking advantage of an insurrection apunst Bern 
then going on in Yaud, introduced French troops into 
that region under the title of liberators. the 
subject populations of the thirteen cantons now 
declared themselves free. Bern fell into the hands 
of the French. The ancient confederation was dis- 
solved; and Switzerland, under the name of Helvetia, 
was erected into a republic divided into eighteen 
equal cantons. Goneva, Neufch&tel, the Bitiiopric 
of Basel, and Mlihlhausen were annex^ to the French 
Bepublic. In the years immediately following (1799 
to 1801) Switzerland was the theatre of the wars 
between the French, Austrians, and Kussians. Dur- 
ing this period there was little opportunity for the 
Swiss to manifest any opposition to the new arrange- 
ments; but when the foreign armies left the country 
a civil war broke out, the emancipated populations 
naturally preferring the new constitution, while the 
old cantons refused to accept iL In September, 
1802, Napoleon Bonaparte, then first consul ai France, 
offered to the cantons his mediation; but the small 
cantons, guided by Aloys Boding and Hirzel of 
Ztirich, persevered in their opposition. 12,000 French 
troops entered Switzerland under Ney, and the diet 
separated. Boding and Hirzel were imprisoned. 
In December both parties sent deputies of the 
eighteen cantons to Paris, to whom Bonaparte trans- 
mitted the act of mediation of February 19, 1808, 
restoring the cantonal system, but granting freedom 
to the former subjects of the cantons. The cantons 
were now nineteen in number — Aarffau, Appenzell, 
Basel, Bern, Freiburg, Glarus, OrtsorUf Lucerne, 
St. Oallf Schaff hausen, Schwyz, Soleure, Ticino, 
Thurgau, ITnterwalden, Uri, Payi de Vaud, Zug, and 
Ziirich. Those in italics were now admitted for the 
first time. 

Napoleon assumed the title of * mediator of Switzer- 
land; ’ and the military service required of the Swiss 
became more and more oppressive. It was only by 
great firmness and the sacrifice of immense sums of 
money that most of the cantonal governments could 
avert greater oppression: they were obliged to adopt 
the continental system; and the canton of Ticino was 
long garrisoned by French troops. In 1813, when 
the theatre of war approached Switzerland, France 
permitted the Swiss to maintain their neutrality; but 
the allies expressed themselves ambiguously, and 
large armies were soon marched through the country 
in various directions to France. Their arrival excited 
a fermentation in many quarters. The act of media- 
tion was annulled December 29, 1813, at Ziirich, and 
several cantons, of which Bern (1814) was the firsts 
labomred to revive their old constitutions. Through 
tiie influence of the allied monarchs the cantons were 
finally prevailed on to assemble a general ooundl: 
but revolutions and counter-revolutions agitated 
several of the cantons. Some of them were in ami! 
^rainst each other; others enjoyed a hi^py tranquil- 
lity and the resp^ of the mreign powers. AH, 
meanwhile, were engaged in settli^ uieir eopsti t n- 
tiona. The old cantons adhered more or Ims cloas^ 
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Id tiMr farmflr ocmititntioiii^ and iha new oantona 
endeavoured to give to thoee which th^ adopted 
more itability. A diet was at length assembled 
at Zttrich, and new articles of confMeration were 
agreed by nineteen cantonsi September 18, 
1814. This co^edera^ was acknowledge by the 
Congress of VlemuL The Bishopric of Basel, with 
ffienne^ was given to the canton df Bern, except- 
ing the district of Birseck, which fell to Basel, and 
a small portion which fell to Neufchltel* Neof- 
chAtel, stQl re m a ining a principality subject to the 
King of Prussia, to whom it had belonged, except 
from 1806 to 1814, since 1707, Geneva, and Valais 
were admitted into the confederacy, and the number 
of the cantons was thus brought up to twenty'twa 
August 7, 1815, the compact of Ziirich was publicly 
and solen^y adopted, af^ the deputies of the con- 
federacy at Vienna had given in their accession to 
the acts of the Congress of Vienna so far as they 
related to Switzerland. November 20, 1815, the 
eight powe^ Austria, Russia, France, Britain, 
Pruss^ Spain, Portugal, and Sweden proclaimed, by 
a separate act, the perpetual neutrality of Switzer- 
land, and the inviolability of its soil. Soon after 
Switzerland became a member of the holy alliance. 
But the political state of the Swiss cantons, as settled 
by the Congress of Vienna, and jealously watched by 
the holy fiance, gave rise to much disaffection 
in the great body of the people. Though republics 
in name, nothing could be less republican than many 
of their laws and customs; pri\^eges of orders, of 
oorporations, of localities, and of famUy interfered 
with the ecmal rights of the majority of the citizens. 
The federal diet was overawed by the holy alHauce, 
and oppressed, in turn, the cantons; the chief towns 
tyrannized over the country districts, and a few 
tades or families tyrannized over the towns. Refu- 
gees for political offences from the neighbouring 
states were refused an asylum, and the press was 
shackled by the federal diet, in opposition to the 
voice of the nation, and in compliance with the 
demands of the great powers. In the democratic 
cantons, in which the people were not oppressed by 
their cantonal authorities, they were often disgusted 
with these servile compliances of the diet; but in the 
aristocraticid cantons, in which almost all the autho- 
rity was in the bands of some patrician families, or 
the corporations of the trades, it was often abused to 
oppress the mass of the people. This was particu- 
larly the case in Bern, Basel, Freibuig, Lucerne, 
Ziirich, Schaffhausen, and Solothum. Still a third 
class of cantons was composed of the new members 
of the confederacy, professedly organized on popular 
representative principles, but in which, in 1815, the 
elections were so arrang^ that the whole fiower, in 
fact, was possessed by a small executive counciL In 
thk state of things the general demand for reform 
the electoral assemblies 6t Ticino compelled the 
council (June, 1830) to yield to the public voice, and 
establish a system of dii^ elections, and of publicity 
of proceedings in the great council, and to guarantee 
the liberty of the press and the inviolability of per- 
sons, as parts of tne constitution. This event, and 
the French revolution of July, 1830, set the example 
for general risings in various parts of the countiy. 
After considerable agitation had taken places and 
•ome open outbreaks, the federal diet decided, July 
17, 1882, to submit toe pact of 1815 to a revision, 
lids decision, after a number of cantonal changes 
had occurred, was renewed August 16, 1847. After 
many and hesitationa a new federal com- 

pact was agreed to by a majority of deputies of nine- 
teen cantons^ September 12, 1848. The cantons 
which then held out were Uri, Schwyz, and Unter- 
waldsn. In 1846 these cantons, along witix Lucerne, 


I part oi Freibuig, Zug, and Valais had formed the 
Beague of toe £mderound, an ultra Ro m a n Oatholio 
element being at the bottom of the anti-federative 
feeling. The determination of the majority of the 
cantons to maintain the federation intact^ on prin- 
ciples heretofore subecribed to bv all, led to a dvil 
war, which was terminated bv toe Idumph of the 
fedmtive forces sent against tne malcontent cantons 
in the autumn of 1847. During the commotions of 
1848 NeufchAtel set aside its monarchical form of 
government and adopted a republican one, which was 
recognized bv the ooxdederation in spite of the protests 
of the Prus^kn king. For some time there appeared 
to be a danger of war between Prussia and Svdtser- 
land; but at length, in 1857, the Kinff of Priissia 
renounced all his olarms over NeufchAtel, which was 
thus put upon toe same footing with the other can- 
tons. 

The annals of Switzerland for a number of years 
have little to record beyond the fact of constant 
moral and material progress. The principal event of 
this period is the revision of the federal constitution, 
a project for which was adopted after a ^tracted 
I agitation on the 19to of April, 1874. While this 
: agitation was going on severm of the individual can- 
I tons set the example of revising their oonstitutionsL 
In this proceeding Zurich led toe way, appointing a 
special council for the purpose in January, 1868. It 
was followed by Bern, Aargau, Thurgau, Solothum, 
and other cantons. All the modifications made were 
in a democratic direction. The chief opposition to the 
project of a revision of the federal constitution pro- 
ceeded from the French cantons and the Ultramontane 
party, the former fearing that in consequence of a 
revision of the constitution in the direction aimed at» 
that of giving more power to the central authoritiea. 
they would be gradually Germanized, the latter 
believing that the influence of their party in those 
cantons where it was numerically strong would be 
curtailed. But in spite of this opposition the federal 
assembly, on Dec. 21, 1869, adopted the principle of 
a revision, and elected a committee to prepare a 
scheme for the purpose. The project of revision 
drawn up by this committee was laid before the 
federal assembly in the session of 1871-72, and after 
being accepted there was submitted to the people on 
the 12tb of May, 1872, an article of the constitution 
then in force requiring that any proposed alteration 
of it must, before being adopted, he sanctioned by a 
majority of the people and of the cantons. On this 
occasion the project was rejected by a small majority; 
but a new one was drawn up and accepted on the 
date already mentioned, April 19, 1874. The new 
constitution gives more homogeneity to the confeder- 
acy by assigning to the federal authorities more 
power in matters relating to law, the army, the 
church, and education. The laws of the various can- 
tons are partially assimilated; the management of 
toe cantonal contingents to the army is no longer 
left entirely to the cantons themselves; the ecclesUs- 
tical authorities are completely subject to the civil 
power; and primary education is made compulsory 
and secular. Since then two or three partial re- 
visions have been carried out A constitutional 
modification, for instance, was passed by the National 
Council in 1890 to the effect that in future when a 
revision of the federal constitution, or the admission 
into it of a new article, is proposed bv popular initia- 
tive, this proposal must be supfiortea by the votes of 
at l^t 50,000 citizens possesi^ of the right of vot- 
ing, and not 80,000 as previously. 

SWORD, a vfeapon used in hand-to-hand encoun- 
ters, generally sha^ somewhat like a large knife, 
and consisting of a steel blade and a hilt or handle 
for wiedding it The blade may be either stcilght 
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or oanrod, one-edM at two-edged, ehaip ot the end 
for thmetiiig, or hlimt. The origio of the sword is 
lost In sntlqdty. The first metsl used for making 
swords was pobably copper, ss men acquired the art 
of forging this metal sooner than any other. The 
ancdent G^k swords were of bronze, and later of iron. 
The Homans in the time of Polybius (b.o. 160) had 
swords of finely-tempered steel. The Homan sword 
was short and straight. Wooden swords are found 
at present among many savage tribes. The straight, 
long sword was used by the Christians of the West 
in the middle a^es, while the Poles and all the tribes 
of Slavonic origin employed, and still prefer, the 
crooked sword or scimitar. The Saracens also had 
the crooked sword at that time; and it is still the 
common one in Asia. In the middle ages double- 
handed swords also were worn. The double-handed 
sword was an unwieldy weapon, and probably origin- 
ated from the wearing of plate armour. The sword 
is of much less importance in warfare than formerly, 
but European cavalry are still armed with it Ail 
ofiioers and sergeants in the British army wear swords. 
The kind of sword known as a cutlass is used in the 
navy. The Highland claymore, a broad sword with 
a basket hilt, was introduced into the Highland regi- 
ments in the British service. The blade of a sword 
is divided into the upper, middle, and lower part, or 
the forte, middle, and foible. The efficacy of no other 
weapon depends so much on the courage and skill of 
the individual From the former importance of the 
sword it came to be connected with various matters 
of ceremonial To this day the surrender of the sword 
denotes submission and the breaking of it degradation. 
In England the sword of state is one of the regalia 
and the * offering of the sword * one of the ceremonies 
of coronation. In former times certain places acquired 
great celebrity for the fineness of their sword-Mades, 
Damascus, Toledo, and Milan being especially famous 
on this account Excellent sword-blades are made at 
Birmingham, the best cast-steel being required for 
their manufacture. See Broadsword, Cutlass, 
Hapier, and Scimitar; also Cutlert and Fenoiro. 

SWORD-FISH (XiphioLB), a genus of Teleostean 
Fishes belonging to the family XiphiidsB, a group 
nearly allied to the Mackerels (which see), and repre- 
sented by the Common Sword-fish {XiphioB gladitte), 
and by the Sail-fish, Fan-fish, or Purple-finned Sword- 
fish (Hittiophorue immacul^ue), i'l. Clil.-CIV. 
fig. 8. In the Xiphiidte the body is elongated, and 
teeth are either abront or rudimentary. Ulie upper 
jaw is much elongated, and prolonged to form a 
pointed sword-like structure. The ventral fins are 
genendly wanting. The dorsal fin is spiny, and com- 
mences at the neck, where it is very high and some- 
what crescentic in shape, being particularly high in 
the Sail-fish, which derives its name from the develop- 
ment of this structure. The caudal or tail fin is 
equally lobed, and its edges are ridged. The struc- 
ture of their gills is peculiar, the gSl-plates of each 
branchial arch being united so completely to form a 
band-like mass, that the separate laminse or gill- 
plates can be with difficulty recomized. The Common 
Sword-fish occurs in the Mediterranean Sea and 
Atlantic Ocean, but may also be occasionally found 
round the coasto of Britain. It may attain a length 
of from 12 to 16, or even 20 feet, and is a fish 
possessing great strength and courage. Its colour 
is a blr^h-bladk above, and silvery white on the 
under parts. The vential fins are wanting. These 
fishes are generally found in pairs, and in company 
with the iSmny. The Swora-fish is fished for by 
the Neapolitan and SidUan fishermen, the mode m 
fishing being that by means of the harpoon. The 
desh & very palatable and nutritious. There can be 
little doubt A the strength of these fishes^ as exem- 


plified by the frequent instanoee in iHiidh the tfanben 
of ships have heia found to be pesf orated throsqj^ 
and through the sword-like jaw, which has bera 
left sticking in the wood. In almost every museum 
such specimens may be seen, and it has been asserted 
that such punctures have often sealed the fate of 
ships by causing a mysterious leak. These fishes 
also attack other fishes, and in the majority of cases 
Inflict fatal wounds with their powerful weapons. 
The Sail-fishes (this name is applied to a species of 
Shark — see Shark) occur in the Mediterranean, 
Atlantic, and Indian Seas. The dorsal fin is very 
high, and can be erected or lowered at will The 
colour of this large fin is a very deep blue. Hudi- 
mentary ventral ffiis in the form of filraents exist in 
this genus, and the tail is deeply forked. 

S'^AHIS, an ancient Greek city of Lower Italy, 
in Lucania, on the Gulf of Tarentum, not far from 
the site of the later town of Thur L It is supposed 
to have been built by a colony of Acheans ana Tros- 
zenians about 720 B.a It rapidly rose to an extra- 
ordinary degree of prosperity, but the people became 
enervate by the mildness of the climate, the rich- 
ness of the soil, and their great wealth, a^ were in 
ancient times proverbial for their luxury and volup- 
tuousness. Burning involved in a war with 
tona the dty of Sybaris is said to have brought into 
the field 800,000 men, while the forces of the former 
amounted to but 100,000. The Crotonians, however, 
were victorious, and totally destroyed Sybaris by 
turning the waters of the river Crathis against it 
(610 ao.). The inhabitants of the town dupersed 
themselves for the most part over the other Greek 
cities of Lower Italy. Sybarite is still used to signify 
an effeminate voluptuary. 

SYCAMORE. This term was given by the ancients 
to a species of fig {Ficut tycomorut). By the modems 
it is applied to a European species of maple {Acer 
mcudopLatanue), and in the western parts of the 
United States to the Occidental Plane or Button- 
wood. See Fio, Maple, and Plane. 

SYDENHAM, a residential suburb of London, 
in the borough of Lewisham and county of Kent, in 
a beautiful and salubrious district studded with 
handsome seats and villas, on the London, Brighton, 
and South Coast Railway. It has become an object 
of national, or rather of European interest, from 
having been selected as the site of the Cr^tal Palace, 
opened bv Queen Victoria on June 10th, 1864, and 
formed chiefly out of the materials of that which 
stood in Hyde Park in 1851. Pop. (1901), 48,680. 

SYDEI^^HAM, Thomas, a celebrated English phy- 
sician, was bora in Dorsetdiire in 1624, and in 1648 
took the degree of Bachelor of Medicine at Oxford. 
He subsequently commenced practice as a physician 
at Westminster, and speedily attained great reputa- 
tion. From 1660 to 1670 he held the first plM in 
his profession, though it was not till the latter part 
of his career that he became a licentiate of the college. 
Being a great sufferer from the gout he was unable 
in the latter part of his life to go much from home; 
but he continued to benefit sodety by his writings 
and advice till near the time of his decease in 1689. 
Dr. Sydenham’s improvements form an era in the 
history of medicine. He first applied himself to an 
attentive observation of the phenomena of diseases, 
founding his praotioe on the obvious indications of 
nature rather than on prevalent theories drawn from 
the prindples cd chemistry or mathematioa. Febrile 
disorders attracted his especial notice, and in 1666 
he oommunioi^ted to the public the result of his ohser- 
vations in a work entitlra Methodns curandi Fdifeo 
propdis Observatiooibus sopentnieta, whidi was 
reprhited, with additums, unto the title of Obssr- 
vationes MedioBoiioa MoibonimaoiitoRim ffialoclaas 
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et Onrfttioneni (1675)* Among his principal works 
are: l^nstoltt Bespowxim dum, 1. De Morbia epi- 
demiois a 1675 ad 1680; 2. De Luk venerea Historia 
et Chiratione (1680); De Podagra et Hydrope (1683, 
Svo); imd Prooessns integri in Morbis fere omnibos 
cnnuidis, published poethumonsly. The Sydenham 
Society, to which he gives its name, have published 
an English translation of his works, with a me of the 
author, by Dr. R. G. Latham (two vols. Svo, 1848-50). 

SYDNEY, the capital of New South Wales and 
the parent city of Australia, is picturesquely situated 
on the southern shores of Port Jackson, the shore 
line being frequently deeply indented by capacious 
open-mouthed bays, which form harbours in them- 
selves. Some of these bays are the continuation of 
other harbours or openings which are navigable for 
several miles, so that the very heart of the city may 
be easily reached from the water. A number of the 
older streets are narrow and crooked, though much 
improvement has been effected here in recent years, 
but several of the more modem, such as the two 
main thoroughfares, George Street and Pitt Street, 
which intersect the city from north to south, York 
Street, Market Street, &c., present magnificent 
ranges of handsome edifices and elegant shops. 
Steam, cable, and electric tramways facilitate com- 
munication within the city and with the suburbs. 
The parliament has sanctioned a proposal to intro- 
duce electric traction on all the tramway routes. 
Communication with the northern or transmarine 
suburbs is kept up by numerous steam feiTy-l)oata. 
Among the most important public buildings are 
the government offices (the colonial secretary’s and 
public works offices, the crown -lands office, and the 
treasury), magnificent white freestone structures in 
the Italian style; the large and imposing town -hall, 
with a tower 156 feet high and a magnificent organ; 
the post and telegraph offices and government 
savings-bank, another grand block of chaste Italian 
architecture; the government house, a castelhvted 
building of the Elizabethan Gothic style, l>eautifully 
situated on the well-wooded promontory l^etween 
Sydney Cove and Farm Cove ; the University, also 
belonging to the Elizabethan (Gothic style, with the 
associated colleges of St. Paul’s (Anglican), St. John’s 
(R. C.), St. Andrew’s (Presbyterian), and Women’s 
College ; the free public library ; school of art ; the 
museum; grammar-school; St. Andrew’s (Episcopal) 
Oathedrfd, a handsome Gothic building with two 
towers; St. Mary’s (R. C.) Cathedral, now being 
rebuilt on a grander scale after destruction by fire; 
the Jewish synagogue, a fine edifice in the Byzantine 
style; exchange; custom-house; mint; parliament 
houses ; the fine Queen Victoria markets ; the new 
Sydney (1894) and other hospitals, asylums, and 
numerous other ecclesiastical, scholastic, and busi- 
ness buildings which would not suffer by comparison 
with the edifices of older countries. The city is well 
lighted with gas, and the electric light is used at the 
lading quay, the post-office, the railway terminus, 
and otner places. The places of open-air recreation 
include the Domain, a beautiful park covering about 
140 acres; Hyde Park, embracing 40 acres near the 
centre of the city; the Botanical Gardens, the finest 
in the coloniee, about 38 acres in extent; Moore 
Park, 600 acres; the Centennial Park (1888), 768 
acres; and the race-course, 202 acres. 

The entrance from the Pacific Ocean to Port Jack- 
eon, about 4 miles north of Sydney, is 1 mile in 
width; the bay itself is about 10 miles in length and 
3 in average breadth ; it has a d^th of water suffi- 
cient to float the largest vessels. The Circular Quay, 
at the head of Sydney Cov^ has a length of 1300 feet, 
and can aooommodate ships of any size ; WooUoo- 
mooloo wharf, to the east^ is 8000 feet in length, and 


is used both by ooeaa steamers and coasters. The 
eastern shore of Darling Harbour, whidi skirts 
the western side of the oi^, has its entire frontage 
covered with wharfs and quays. The government 
has two graving-docks at Cockatoo Island, the more 
recent aro lamr being 680 feet 1<^, and having a 
depth on the siU of neariy SO feet. 1%ere are several 
other extensive dock works and buildi^ eataUish- 
ments belonging to private companies, ine seaward 
fortifications include various forts oonneoted by a 
military road, and there are now heavy guns mounted 
behind earthen parapets. 

The principal exports are wool, tallow, bides, pre- 
served meat, tin, copper, Ac.; the imports, grain, tea, 
coffee, sugar, wine and spirits, ironware and ma- 
chinery, cotton and woollen go^s, wearing appi^, 
furniture, Ac. The trade is extensive, and gives 
employment to the steamers of the Australasian 
United Steam Navigation Co., the Peninsular and 
Oriental Co., the I'acific Mail Co., the Orient line, 
the Messageries Maritimes, and others. There are 
foundries and engineering works, ooach - works, 
woollen mills, &,c. Sydney is connected by railway 
with the principal towns in Australia. 

Sydney w’sh founded in 1788, and was named 
in honour of Viscount Sydney, then secretary of 
state. It received its charter of incorporation in 
1842. The discovery of gold in the colony in 1851 
gave an immense impetus to its progress. The first 
international exhibition of Australia was opened here 
I 1 7 th Sept., 1879, and on 22nd Sept., 1 882 the structure 
in which it was held was destroyed by fire. Pop. in 
1891, with suburbs, 386,400; in 1901, 488,382. 

SYDNEY, ALOKRNONand SirPhiup. SeeSiDNEY. 

8YENE. See Eh- 80 UAN. 

SYENITE, one of the crystalline rocks, consisting 
of quartz, feldsjwir, and hornblende, and differing 
from ^nite chiefly in the substitution of hornblende 
for mica. Feldspar forms its most abundant ingre- 
dient: it is often coloured red. When the quartz 
and hornblende are fine-grained, and the feldspar 
is in distinctly- emltedded cryst^s of consideraole 
dimensions, the rock is call^ porphyritie tyenitc 
or syenite porphyry. Syenite, though unstratified, 
occasionally manifests a tendency to the columnar 
structure. It occurs in unconformable masses over 
granite, gneiss, mica-slate, and clay-slate. It abounds 
in Upiwr Egypt, at Syene or Assouan, whence it 
derives its name. The Romans brought it thenoe to 
Rome for architectural pur^xises and for statuary. 
The syenite of this region, however, is not regarded 
as true syenite by many modem petrographers, who 
give the name to a rock composed of feldspar (ortho- 
clase) and hornblende, regaining the quartz as not 
essential to the composition of this roclL 

SYLLA. See Sulla. 

SYLLOGISM. See Logic. 

SYLPHS, the name given to the elementary 
spirits of the air in the {jolytheistic-pantheistic m- 
tem of the Paracelsists. The sylphs, like the other 
elemental spirits — the salamanders or spirits of fire, 
the gnomes or spirits of earth, and the undines or 
spirits of water— form the link between immaterial 
and material lieings, for though, like men, they eat, 
drink, speak, travel, sicken, and beget children, they 
resemble the more elevated B]:)irits in the lithenees 
and transparency of their liodies and their rapidity 
of movement ; they also know more of the present 
and the future than man does. They have no soul, 
and consequently suffer annihilation after death. 
They marry with our race, and the children begotten 
of such a union have a soul and belong to the human 
race. According to Pope (The Rape of the Lock) 
the iylphs * assume what sexes and what forms they 
plasae , yet the poet has endowed them with such 
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WM bom of in obsoum family in Anvergne, and at 
an oarly age entered the monaateiy of St. Grerard, in 
Anrillac. After laying a foundation for all the ad- 
enoea cultivated in that age, he travelled into Spain 
to bear ^e Arabian doctors, and at length be<^e 
ao distinguished that he was appointed W Hugh 
Capet preceptor to his son Eobert. Otho lIL, em- 
peror, who had also been his pupil, conferred upon 
him the Archbishopric of Ravenna in 998; and on 
the death of Gregory V., in 999, procured his elec- 
tion to the papacy, when he took the name of Syl- 
vester. He acted with great vigour in this capacity, 
and maintained the power of the church with a high 
hand. He was also a great promoter of learning, 
and a proficient in various branches of science him- 
self. His scientific knowledge, as was frequently 
the case in the middle ages, procured for him the 
reputation of a magician. He expended large sums 
In the collection of books; composed a number of 
works, particularly on arithmetic and geometry; and 
with hu own hands made a clock, a globe, and an 
astrolabe. A number of his letters on various sub- 
jects were printed at Paris in 1611; but the most 
complete oollection has been given by Du Chesne. 
He died in 1003. 

SYLVIUS, iEKEAS. See Pidh II. 

SYMBOL (in Greek tymbdon oTBumbalon; Latin, 
aymbolum^ from BumhaUein, to suspect^ divine, and 
compare), a word of various meaning even with the 
ancients, who used it to denote a sign, a mark, 
watchword, signal, token, seal-ring, &a Its meaning 
is still more various in modem times. Symbol is 
generally used as synonymous with emblem. It is 
not confined, however, to visible figures, but embraces 
every representation of an idea by an image, whether 
the latter is presented immediately to the senses, or 
merely brought before the mind W words. The 
name of BjfmboU is also given in the (jhristian church 
to those doctrines expressed in short formuhe, which 
are acknowledged by all Christians; therefore to the 
confessions, so called, which contain the essential 
of the belief of the various sects. Symbols, 
is sense, are not put upon an equal footing with 
the Bible; but because, according to the opinions of 
the sect, they contain the sense of the Bible, every 
one must profess his belief in them who wi^es to be 
acknowledged as a member of the particular denomi- 
nation. S^ Grbbd. 

SYMBOLS, AsTRONOinoAL, signs or symbols 
which conveniently represent astronomical objects, 
phases of the moon, &o., and astronomicid terms. 
Some of these symbols are so ancient that we can 
find no satisfactory account of their origin. They 
are as follows: — 


SynJbdU of the Heavenly Bodiee, 

• © I Juno 


Bun © Juno ' 

Mnewry Q Vesta. I 

Venus $ Jupiter.... 

Barth.. $ and ^ Batuxn 

Moon. d Uianus 1|^ 

Mars ^ Neptune.. 

Ceres 9 Comet ^ 

Fallas ^ Star S|s 

The asteroidi^ except the four given above, are 
represented by a circle with a number, thus, 

designates Angelina^ the sixty-fonith asteroid. In 
order of discovery. 


Lemmr Phaam, 

0 Moon in ooaiunolion, or umi. 

2) Moon in ea rt e ra quadrature, or Jbet g i MsOa v 

0 Moon in qpposttkn, or 

d Moon in western quadrature or Uut qnafOr. 


Signs of the Zodiac, 


AriM 

Taurus.............^ 

... nr* 

... H 

Libia 

• M . . ^Cb 
••• 111 

Osmini 

... n 

Seglttarlns ....... 

r 

CsQOsr. 

... OB 

Caprioomus .••••. 



Leo 

... a 

Aquariiie 


Virgo 

... ftjl 

Fiaoee 

H 

Planetary poaiUone, 


Asoending node » . . . 

... Q 

Bastem Quadratmo. . E Q 

Deeoending node... . 

... e 

Weetern Quadiatara. yg Q 

Ooidunotion 

... d 

Trine 

A 

BextUe 

... nn 

OppoeltioD 

8 

Qasdrstore 

... □ 




Aitronomical eontractiom. 

Right aeoeneion, R.A., JR, or a. 

Declination, Deo. or 
North polar dietanoe, N.P.D. 

SYMBOLS, Chbmioal. In writing down chemical 
reactions much assistance is derived brom the use of a 
species of shorthand or symbolical language, inasmuch 
as we are thereby enabled to put a mat deal of 
information into a very small space, and also because 
this language is universal among chemists, being 
instantly understood by chemists of every country 
and language. The symbols of the chemical elements 
are merely the first letters of the names of these 
elements (not in every case of their EngUeh name); 
or, when the names of two or more elements begin 
with the same letter, two letters are used as tiie 
symbol, one of which is always the first letter of the 
name of the element. Generally speaking the letters 
comprising the symbol are taken from Uie English 
name of the element; but in some instances, spe- 
cially in the cases of metals which have been long 
known, the symbols are derived from the Latin names: 
thus we have Hg, the symbol for mercury, from the 
Latin Hydrargyrum; Ft, from the Latin Ferram, for 
iron; and so on. In a few cases the symbols are 
deduced from the old German names: &us K, the 
symbol for potassium, is the first letter of the old 
German word Kalium, and Na, the symbol for sodium, 
is from the German Natrium. However derived, 
whether from English, Gennan, Latin, or French, 
the symbols of the chemical elements are universally 
the same. For a considerable time French chemists 
employed the symbol Az to represent nitrogen, from 
the name Aeote, which was given to this element in 
reference to the fact that it alone could not support 
life (Greek, a, privative, and tdi, life); but this 
symbol is now almost entirely superseded by the 
letter N. The symbols of diemical compounds are 
constructed by placing together the symbols of their 
constituent elements, a number bei]^ attached to 
each signifying how many atoms of the element enter 
into the oomp^tion of tne amount of the oompcmid 
expressed by the entire symbol For it must be 
understood that chemical symbols have a quanti- 
tative as well as a qualitative meaning. When 
a chemist meets In a chemical treatise with the 
symbol 0 he knows that this signifies not only 
oxygen but a certain definite amount wei^^t of 
oxygen. 0 always means 16 parti by wel^ of 
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01790B, 10 Ft maani 56 pwti hj wtiAi of Ivoii; 
and ao alao the oompoimd i^bol meana 

(56x2) + n6x8)«160 parta hj weight ii osdde 
H hron. For a further aoootmt of the uaea and ! 
modea of farmation of chemical ajmbdla aee the 
ar tidte Ohmostby. 

SYMB, Jamsb, one of the moat eminent anrgeona I 
of the nineteenth oentniy, waa bom at Edinl^h, i 
7th November, 1799. He waa educated at the H^h 
8oho(d of that oity, and at the univeraity, which he 
entered in 1816; he became a atudent of anatomy 
under Barclay in 1817, and when hia relative Bobert 
Uaton oommenoed a oourae of lectorea on his own 
account in 1819 Syme went with him aa hia demon- 
atrator. When o^y in hia twenty>^ird year he 
undertook to lecture oocaaionally for Liaton on ayate- 
matio anatomy, and had entire charge of the diaaect- 
ing rooms. About thia time he went to Faria, and 
at^ed for a abort time under Dupuytren and Lia* 
franc, and in the summer of 1824 he visited the sur- 
gical sdioola of Grermany. In 1829, when an appoint- 
ment to a vacancy in the staff of surgeons connected 
with the Edinburgh Royal Infirmary was refused 
him on the ground that Liston, with whom he had 
quarrelled, was already there, and that the co-opera- 
tion of the rivals would be far from cordial, he 
started an hospital of his own, at Minto House, near 
the university, well knowing that it was impoaaible 
to become a great suxgeon without the extensive 
practice furnished by such institutions. For more 
than four years he laboured in this sphere, examining 
patients, lecturing to students, writing reports cff 
special cases, issuing reports of the suigical hospital 
from time to time, prepaimg the first edition of his 
great treatise The Pnndples of Surgery, and with 
all thia work resting on him doing the duties of an 
extensive private practice. In 1833 he was appointed 
to the chair of clinical surgery in the university, and 
at the same time the managers of the infirmary 
placed three wards under his control; and when, in 
the following year, his rival Liston was transferred 
to London, Syme was regarded as fcKdle prineepa in 
his profession in Scotland. An immense and lucra- 
tive practice, with abundant honours, quickly fol- 
lowed In 1 848, on the death of Liston, to whom he 
had been at last reconciled, be was invited to fill 
the poet thus rendered vacant in the University of 
London. He accepted the offer, but resigned the 
post, after but thr^ months’ residence in London. 
He returned to Edinbuigh, and was at onoe rein- 
stated in the chair and the surgeoncy which had 
remained vacant since his draarture. He died of 
paralysis, 26th June, 1870. Betides his Principles 
of Surgery, already referred to, and which has 
gone tl^u^ many editions, he published a paper 
on Incised Wounds (1825), an Essay on the Nature 
of Inflammation (1828), a Treatise on the Excision 
of Disesaed Joints (1881), Contributions to the Path- 
ology and Practice of Surgery (1848), and other pro- 
ductions written in a clear, terse style, all character- 
istic of the unrivalled teadier and the unsurpassed 
operator. 

SYMMETRY OF ANIMALS, the name used 
ty the philosophical soologist to express the idea of 
the spe^c modes of the elements of form ot the 
frame. AnimAl symmetry is of three kinds: 
tonal symmetry (aa in Ajmulosa), where the mero- 
■omes or elements of form are arranged in a aonal 
manner, one after the other, in a loi^tudinal axis; 
secondly, hilateral tpmmetry {at in Vertebrates, An- 
nnlosa, &a), in which the body can be divided 
Into symmetrical halves by a Hne passing down 
thiongh the median verti^ plane; and thirdly, 
vadieS munetry (as in Ccelenterata and Echinosoa), 
In whm the paxit oi the body are diiqweed in a 


radial manner arooad a oentad peia^ wfakh is gen* 
orally the month. Symmetiy thns e xp resms the 
morphology of the eater form of a nim al s ; bat it 
cannot be shown to have any xelations to deeper 
parts or s tr u c tur es, as maintained by most evoln- 
tionista. 

SYMPATHETIC INSa With eertdn liquids 
oharaoteiB may be traoed which Mmain invhdbla 
until acted upon bv heat or by aome other reagent. 
Among the best-known sympathetic inks are — 
aoltUton of gallt: the charaotm traoed by this liquid 
rmnain invisible until washed over with a dilute 
solution (ff protosulphate of iron, when they appear 
dark brown or black; cobalt, dissdved in aqua regi% 
and diluted with water, yiel^ a fluid whioh beoomeo 
green when warmed, &e oolour disappearing as 
the liquid cools; dilute yellow prt t m ate qf potaM 
may be used for writing with, the characters oa(y 
beooming visible when wetted with protosulphate 
ircm solution; solutions of gold or riker salts yield 
inks, tiie ohuaoters traoed with which only become 
visible when exposed to the rays of the son. In 
each instance a chemical change is brought about 
resulting in the production of a distinctly oolonred 
substance. 

SYMPATHETIC NERVOUS SYSTEM, the 
name applied to a set of nerves in Vertebrate ani- 
mals, forsring a nervous system distinct from, and 
vet connected with, the chief nerve-centres, or cers- 
bro-apinal nervous system. (See NlBVX and Spinal 
Cord.) The sympathetic s]^m consists of a series 
of ganglia or nervous masses, connected together by 
nerve cords, the ganglia being disposed along the spine 
from the b^ of the skull to their termination in the 
coccyx. These nerves are not inclosed, like the oere- 
bro-spinal centres, within any special case or cavity 
such as the skull and spine, but are contained within 
the general body cavity. The name sympathetic nerve 
was given to tl)^ system from the belief of the older 
physiologists that it formed the means whereby the 
sympathies between different organs and parts were 
exhibited. It sometimes receives the name of nervous 
system of organic life, from the belief, whioh is not 
wholly correct, that the nerves oi this system alone 
influenced the organic functions— each as digestion, 
circulation, &;a The fibres of the qrmpathetic nerves 
evince a different (microscopic) structure from that 
oi ordinary nerves, as explained in the article Nxbti 
( which see). The parts of which this nervous system 
is composed are sometimes divided by anatomists, 
firstly, into those ganglia situated on the main trunks 
and bitches of the nerves (cerebral) orig in ati n g from 
the brain and on those emanating from the spine or 
spinal nerves; and secondly into those parts which Us 
along the course of the spine. Whatever the situation 
of these nerve-masses, their structure is similar, and 
exhibits firstly free nerve-corpuscles; secondly, gan- 
glion-corpuscles, giving origin to (thirdly) nerve-fibres; 
and fourthly, distinct nerve-fibres which do not origi- 
nate in ^e ganglia, but simply pass through thsm. 
The nerves arising from S 3 inpathe^ ganglia are com- 
posed of fibres derived from their respective ganglbk 
and from ganglia belonging to both cerebral and stfinal 
nerves. I'ibres from the brain and spinal cord also 
enter into the sympathetic tranks — ^the spinal cord 
contributing very largely to the composition of the 
sympathetic nerves. T^ chief plexuses or centres 
of the sympathetic system form nerve -masses of 
considerable size — the cardiac plexus in the neigh- 
bourhood of the heart, and the solar plexus whieh 
supplies aU the organs of the abdomen with sympa- 
th^ic fibres, being the most important of the masses. 
Regarding the funeUons oi this intricate system of 
nerves^ t^se may firstly be included in the state- 
ment that the sympath^ nerves act like the fifasm 
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d fht MR«lno-fpliud or ordlMvj nenron^ In tnuns- 
ndtliiig lmpretiion% whflft the i^petheilo mnglie 
mm M nerre-oentrao in orlginethi^ tnnifoRing, 
and oondactiiig theee impreiiione, ae when pain u 
eznerlenoed in a region, a^ from an organ, which la 
ordinarily without the region of common aenaation. 
The aympathetio nenree have little or no power in 
editing mnaoular action, inch aa ia poaaeaaed by the 
ordinary motor nervea of the body. 

mie chief dutiea of the aympathetio nervea appear 
to oonaiat in the regulation of prooeaaea of invotun^ 
tary motion, of tecrmon, and of wUrition. Thua the 
motiona of the hearty atomach, and inteatinea are 
chiefly, and certainly under ordlnaiy droomatanoea, 
of involuntaiy oharac^, and are controlled by aym- 
pathetic nervea. In oaaea of atrong mental a^ta- 
tion, for example, theae movementa may be accele- 
rate^ but in an indirect and unuaual manner. That 
the pa^ thua aupplied with motor power by aym- 
pathetio fibrea are independent, ao far aa their mo- 
tion ia concerned, of the brain and apinal nervea, mid 
indeed of other fympathetic fibrea, ia ahown by the 
removal of the hourt of animala (auoh aa Froga, &o.) 
from the body, when it may continue to beat for 
houra, notwithatanding the violent experimental 
treatment The influence of the aympathetic aya- 
tem in the droulation of the blood ia very well aeen 
in the oaae of the muaoular ooata of the arteriea, 
which are aupplied with aympathetio fibrea whidi 
are named vtuo-motor nerves. Theae nervea, there- 
fore, control the muacular movementa of the blood- 
veaMla in the propulaion of blood; and if irritated or 
divided the muacmar fibrea become paralyzed and the 
blood-veaaela remain in a dilated atate. It ia higUy 
probable that the aympathetic nervea influence the 
nutrition of the parta they aupply, but oerebro-apinal 
neirea have alim certainly much to do with the 
maintenance of the nutritive energiea in organa and 
tiaauea. In secretion (which aee) the influence of thia 
ayatem of nervea ia alao exhibited in virtue of ita 
oontrolling action over the blood-veaaela which aupply 
blood to t^e aeoreting atructurea. 

SYMPATHY, a term at one time employed to 
explain the fact that one part or organ of the body 
anffered with another part, with which there was no 
obvioua relationahip, or no connection that aeemed 
anffident to explain the occurrence. The term ia 
yet ao employed, and aympathetio cough, aympathetic 
headache, or sympathetic vomiting are by no means 
uncommon phrases. But the progress of physiology 
and of pathology has revealed and made quite dear 
relation^ps of a direct kind between distant organa, 
not formerly understood, so that in many cases the 
connection ^tween disease of one oigan and disorder 
of another is no longer obscure. So that though the 
term ia retained, or rather the usage of lan^age 
renders it difficult to give it up, it is no longer em- 
^yed with the same vagueness of meaning as before. 
The production of sneezkig by the falling of a strong 
light upon the eye was at one time spoken of as a 
phenomenon of sympathy. It is now explained by 
reflex action. In uterine diseases the occurrence of 
vomiting or of headache is a frequent symptom, and 
was also spoken of aa sympathetic. It is now known 
to be due to nervous oommunication. And numerous 
other illustrations might be given. The chief media 
of communication between the various organs and 
tissues of the body are the blood- veaaels, the lymph- 
veasela, and the nervous system. Thus, if an abac^ 
in the armpit attend some wound of ^e hand, it is 
not spoken of as due to sympathy, for it is Imown 
to be the result of unhealtiiy material from the sore 
being conveyed along the lymph channels of the 
limb to one of the lymphatic glands of the armpit. 
The u n h e a lt h y matMial then exchea inflammation 


and suppuration of the riand. SympaJIhy Is further 
used to express the influenoe whiw the state of 
one individual exetdaes upon another, aa is seen, 
for example, in the oaae of hysterical oonvulslona, 
whhffi affect a number of females upon seeing one 
of their companions suffering from hysteria; or the 
yawning produced by seeing another yawn; or the 
Borrow pr^uoed by ^tneasing his grieL 

SYMPHONY, an elaborate musloal oonqxNdticai 
for a full orchestns oonaistinff usually, like the sonatiL 
of three or four oontraated, vet inwardly related 
movements^ as an andante followed by an allegro^ 
another andante varied or an adagio, a minuet 
with its trio or a scherzo, the whole ocnuposition 
closing with a lively rondo or rapid finale. The 
aymphony, which may be regarded as the hig^iest 
l^d of musical composition, was unknown in its 
present form before the time of Haydn, who with 
Mozart, Mendelssohn, and Beethoven are the most 
successful composers of this class of compositions. 
The nine symphonies of the latter are generallv 
recognized as being the noblest works of their kina. 
The term symphony is also frequently applied to 
short introductory or closing instrumental passages 
in compositions which are p^ominantiy vo^ or in 
other words to the ritomelio (which see). 

SYMPTOMS, in medicine, the phenomena of 
diseases, from which we infer the existence and the 
nature of the disease. Symptoms have their seat in 
the functions which are averted by the disease so as 
to be raised above their usual activity, or depressed 
below it, or even to become changed in the nature 
of their action. The organs themselves are often 
changed in their appearance, structure, size, dto. 
Symptoms may be perceptible by the patient alone 
(for example, pain and all change of sensations), or 
by the ph^cian alao (for example, all dUseased move- 
ments). ^e more a function or an organic system 
is extended through the body, the more frequently 
will it be the seat of morbid phenomena. The 
nervous, the vascular, and the cutaneous systems, 
for instance, are affect^ in most diseases; hence also 
irritability, the power of nutrition, &c., which extend 
through the whole oiganization, are so easily affected 
by diMases, and thus afford symptoms. If the latter 
are in the organs originally affected they are called 
idiopaihie; but if they are caused by empathy with 
other and distant parts, they are called covMnswd 
or sympathetic. The temperament, age, sex, mode 
of living, &C., of the patient produce a considerable 
varie^ in the ^mptoms of every disease. 

SYNAGOGuB (from the Greek synagogi, an 
assembly), the recognized place of public worship 
among the Jews, we know too little of the sooiid 
and religious life of Israel, both before and after the 
monarchy, to be able to decide with certainty whether 
there was anything corremnding to the s^agogue 
of a later date. Its origin, it is stmposed, belongs 
most probably to the date of the &ibyloniBh cap- 
tivity in the abeyance of temple worship, and it 
appears to have reached its full development on the 
return of the exiles to their native land. The site 
of the synagogue was chosen on the highest ground 
in or near Ine dty or village to which it belonged; 
the building was so constructed that as the wonudp- 
pers entered and as they prayed they looked towara 
Jerusalem. It was erec^ out of the common funds 
or the gifts of the community, and was supported 
by taxes and donationSb At t^ extreme east end 
was the holy ark (anm hakkodesKj, containing copies 
of the Pentateuch; in front of tl^ was the raised 
{fiatf<»m for the reader or preacher. The men sat 
on one aide of the qmagogue and the women on the 
other, a partition 5 or 6 feet his^ dividi^ them. 
The ddef seat% after which the soAss and Aarisees 





waft rilU ia t s J bmt Um aMl 0iid. On thn | 
oon^iMooQf n new ijiuigiogne H wm oonaeomtod 
bf n apedal ptnyw. and a&r tfala ommony none of 
too o ammoti ooto of life, m eatings drinking, oooting 

oooonnti^ Ac., might be perfonned in it Alma- 
bozM were {dao^ at or near the door, one for the 
poor of JeroiMlem, the other for local charities. The 
oonstitution of tl^ synagogae was congregational, 
not priestly. The priests were indeed idways hon- 
oared when present, more especially as they would 
be called on In that case to pronounce the closing | 
benediction, but th^had no special synagogal stand- 
ing or privileges. Unlike the priests, too^ the office- | 
bearers were not hereditary, but were chosen by the 
oongregation. Where a full organization, as in a | 
town or porous district, was possible, there was a 
college of riders, presided over by one who was the 
ruler of the synagogue. This body managed the affairs 
of the Sjniagoffue, and possessed the power of exoom- 
munioarion. The officiating ministOT, the thdiack 
taiiibvT or legalui, was the chief reader of the prayers, 
the law, the prophets, Ac. The ckazzdn^ or servant of 
the synagogue, had the general charge of the building, 
had to open the door, h^ to present the scroll to the 
reader, and assist on various occasions. On week- 
days he generally acted as schoolmaster to the young 
of the congregatioxL There were, besides, other ten 
men attached to eveipr synagogue — men of leisure 
(batUtnim), whose business duties allowed them to 
attend the week-day as well as Sabbath services, 
who were always at hand to make up the minimum 
number (ten) of worshippers. Although possessing 
regularly-appointed teachers, the right of Instruction 
In the public assembly was not strictly confined to 
those. The ruler of the synagogue might call upon 
any one present to addiw the peopl^ or even a 
stnmger might volunteer to speak. Ihe modern 
synagogue differs little from the ancient There is 
Instead of riders a body who simply act as a com- 
mittee of management; and the women are now pro- 
vided with seats in a low latticed gallery. 

SYNALLAXIS, a genus of Insessorial birds, 
oharacterized by having a slender pointed beak, the 
upper mandible slightly arched, the lower straight; 
nostrils oblong, covered with a membrane and with 
small feathers at their origin; tarsi naked, annulated; 
hallux elongated; winn i^ort and round^; tail long 
and pointed composed of broad feathers. The birds 
of this genus inhabit South America from Brazil and 
Chili to the Straits of Magellan and Terra-del-Fue^o. 
These birds are allied to the Tree-creepers (Certhta), 
Wall-creepers (Tichodroma), Nut-hatch (Siua), Ac., 
but their habits are not well known. They are 
believed to live on gnats and other insecta The 
Red-headed Svnallaxis {SynaJJ/tria rvficapUla^ a 
native of Brazil, is shown at Obnitholoot, FL II., 
fig. 4. 

SYNAPTA, a peiniliar genus of Sea-cucumbm 
or HnlfTthuridm animals i^ed to the Sea-urchins 
and Star-fishes, and belonging to the Echinodermata 
(which see), llie family Synaptidae is distinguished 
by the non-devriopment of the system {ambvJacral 
iy$tem) of tube feet, which are so well seen in the 
more ^ical Holothnrians. Locomotion in Synaptse 
is aocordingly effected by the muscular contractions 
(ff the body, aided by the presence in the skin of 
Tifthfw - f >1 spicules of lim^ which these animals 

use to fix cme portion of the body, whilst the other 
portion is approximated to the fixed part by mus- 
cular action. The mouth is surronnded by tentacles, 
llkese live in muddy coasts, and appear to 

form for themselves a kind of muddy investment or 

SYNCOPE, the name given to that form of death 
oharaeteriied bj faUurs imd oossstion of the hearths 


aetioii M Iti prinaiv fsatuiu. Hie tsnn li abo 
apidled to the state of Iristing^ pcummedly pro^ 
bv the same cause. Fatal synoope appeam to rsault 
sfthsr from defective innervatioa of the heart's tissuss 
or from a spasmodic action Impedlitf the natural 
rriaration of its tissuss after oontimotfon. Synoope 
Is thus usually the result cl some nervous 'shook,' 
resulting from some severe lesion of organs in tissues, 
or from a want of Uood or an altered and abnonnal 
stats of blood pressure. The influenoe of pressure 
in producing synoope is well seen in oases of death 
caused by allowing patients who have been long 
ailing, and who have been lying In the recumbent 
posinon, to suddenly assume tbs erect posture, 
llie sudden alteration of posture altering the Uood 
pressure, or the pressure of other fluids-^ In oases 
of dropsy — ^induces syncope, often of fatal nature. 
The treatment of oases of ordinaiy synoope depends 
chiefly upon the removri of the exciting cause — 
weakness, mental emotion, Ac.— of the ailment. When 
attacked the fainting patient should be laid on a 
couch, and the head kept low; whilst great caution 
must be observed in stimulating the action of the 
heart. 

SYNDIC, in government and commeroe, an officer 
in various countries intrusted with the aiffairs of a 
city or other community, company of art or trade, 
Ac., who calls meetings, makes representations and 
solicitations to the magistracy, Ac. 

Syndic is also a person appointed to act In some 
particular affair in which he has a common interest 
with his constituents, as when he is one among 
several creditors of the same debtor. 

SYNECDOCHE, in rhetoric, a figure in which 
the whole of a thing is put for a part of it only, or a 
part for a whole, as the species for the genus, the 
genus for the species, Aa 

SYNGNATHUS. See PiPi-wsHis. 

SYNOD, an ecclesiastical assembly convened to 
consult on church affairs. A synod may be composed 
of a bishop and the clei^ of his diooese {eynoduM 
diceceealiSf diocesan synod), or of an arohbii^op and 
the bishops of his province {tynodiu provincialii), or 
of the whole clorgy of a state under a Papal legate 
(iynodue univtraalU or nationalit). Synods in the 
Presbyterian Church are courts of review immediately 
above the presbyteries, and consist of all the min- 
isters and elders who stand on the roll as constituent 
members of so many contiguous prrob^ries, which 
are placed under the provincial jurisdiotion of a 
synod Every judgment of a synod may be brought 
under the review of the General Assembly. (See 
Ashsmblt (Geneual), and PBBSDTTiEiAirB.) I^e 
convocations of the English clergy are provincial 
synods. See Convocation. 

SYNODICAL PERIOD, the period between two 
successive conjunctions or oppositions. A synodical 
month ii a lunation, being the period from full moon 
to next full moon, or from new moon to next new 
moon. A synodical month is 29 days, 12 hours^ 
44 minutes 2*87 seconds. 

SYNONYMS, or words having the same signifi- 
cation, strictly speaking, do not exist in any Ian- 
mxage. Different dialects of the same language may 
mdeed have different words of the same meaning, 
but as soon as these pass from the dialect into the 
literary or morally adopted langua^ thev eitto 
take tiie place of some other word of the same 
■wnifioation, or receive themselves a new shade 
of meaning; and are then added to the othersi It 
is trne that the similarity in the meaning of weeds 
is often so great that much discrimination is re- 
quired to ascertain the different shades of meaning; 
and an abundance of such synonyms provss great 
acstenesa in a nation. The more a nation ad- 
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wmom In clTllinrtloii «Im more It ele m tfie e Ideei, 
imitee the Terkme ipeoies tinder tiie ffoniu^ end the 
more i 7 ni>D 3 nne ere required, ee they ere worde 
which, with e generel reeembleaoe, heve dierecter- 
iefeic difleienoei^ ee cruelty end atrocity^ rich^ and 
tmimref. Synonyme form en important anbpeot of 
idiilcdogioal atudy, end the want of worlca m tbia 
mndh of atudy wea early felt. Towerda the end 
of the aeoond century JuL Pollux wrote hia Ono- 
maaticoii, a work of aome merit on Greek aynonyma; 
eni another work on the same subject was written 
Ammonius. Vaugelas, Guizot, Bourguignon, 
Sardou, and Lafaye have written on French 
synonyms ; Blair, Booth, Orabb, Taylor, Smith, and 
Soule on English; Eberhard, Weigand, and Sanders 
on German; Ddderlein, Schultz, Shumway, Tegge, 
and others on Latin; and Schmidt on Greek. Mlmy 
of the more copious dictionaries of the different 
languages devote a good deal of attention to the 
discrimination of synonyms. 

S'XNOVIAL MEMBRANE, the membrane 
lining the various joints or articulations, and which 
secretes a peculiar fluid — ^the synovial fiuid — for the 
due lubrication of the joint. In the joints this mem- 
brane generally exhibits a tubular arrangement, its 
open eirtremities being attached to the edges of the 
articulating parts of &e bones, which enter into the 
composition of the joint. It also covers the various 
ligaments uniting these bones. The structure of the 
synovial membrane resembles that of the serous 
membranes, described in full in the article Mem- 
BBANi (which see). But its secretion or synovia is a 
thick viscid fluid somewhat resembling white of egg 
in general appearance. It is yellowish-white in 
colour, has an alkaline reaction, and a saline taste. 
Chemical analysis shows it to be composed in the 
ox of 

Water 94*86 

Mnous sod spitheliom 0 66 

Fat 0*07 

Albumen and extractive matter.. 8*61 

Salta. 0-09 (Frerioha* analjaU.) 

Synovial membranes exhibit a threefold division into 
articular^ bursal, and vaginal kinds. The articular 
kinds exist in the movable joints, exhibit foldings, 
and contain fat. Bursae are important structures 
which exist between surfaces which move freely upon 
each other. Thus bursas are found between the skin 
and patella or knee-cap, and between the glutei or 
hip-muscles and the great trochanter of the thigh- 
bone. They thus lii^t the friction which would 
otherwise exist. Burse are liable to inflammation, 
this lesion in the bursa of the knee producing the 
diaeaae known familiarly as * Housemaid’s Knee.* 
The vaginal synovial membranes, or synovial sheaths, 
form sheaths for the passage of ^e tendons of mus- 
cles, as seen in those surrounding the tendons of the 
flexor and extensor muscles of the fingers and toes. 

SYNTAX (Greek, syntaxis, construction), that 
part of grammar which treats of the manner of 
connecting words into regular sentences. A word 
expresses a single notion, but b^ itself is little more 
than an articidate sound, which, like the cry of 
animals, intimates a wish or a feeUng. A sucoemon 
of such sounds, properly arranged and connected, 
becomes language. Ilie art of constructing sentences 
is therefore not leas important than the power of 
speech; it is indeed the intellectual part of language 
and a charactmristio oi reaaon. One class of words— 
the particles, or the aocessoiy parts of speech, as 
they are sometimes called — serve merely to indicate 
the relationB in which the principal or necessary 
parts (noun and verb) stand towards each other, or 
rather, like the sinews of the human body, to Und 
together what wmdd otherwise be a heap of disoon- 


neoted and QselsM Unibs. In every laiigiMiffs thM 
is some fundamental prindide wfamh pervades and 
regulates its edufle oonstnmon, although It may 
occasionally admit of partionlar variatkma. Faas&oB 
or the excited imagination, for Instance^ will often 
violate, as the graimnarians call it^ the genenJ laws 
of construction. In some languages the principle of 
juxtaposition pevails, and litue diversity of arrant 
ment is possible. The relations of the subject, uia 
action, and the object are indicated by their respec- 
tive positions. In other languages these relations 
are indicated 1^ the changes in the forma of the 
words, and the modes of arrangement are various. 
Still in the structure and disposition of sentences and 
parts of sentences the logical rdations of the thoughts 
must regulate the construction, even where it appears 
to be most arbitrary. 

SYNTHESIS (literally *oonne<^i 0 n,’ * union*) Is a 
term used genen^y as contradistinguished to ansh 
lysis. Combining and separating are the chief opera- 
tions by which we acquire knowledge; the former, 
however, is first in time. When an object is pre- 
sented to our vision we form the idea of a wh<fle out 
of its parts; but the intellect in forming general 
notions separates the given subject (anafysis), and 
then unites (synthesis) what is common to several 
things, excluding what is peculiar to each. A syn- 
thetic or progre^ve proof or demonstration is one 
which proceed from the reasons to the consequences, 
or from the general to the special; an analytical or 
regressive one ascends from the consequences to the 
reasons. This also explains the meaning of the 
expression synthetic and analytic method; the former 
is that process in science which begins with the 
principles, and from them deduces a |mvticular con- 
clusion, as is strictly done in mathematics; yet mathe- 
maticians themselves give the name of synthesis to 
that part of their science whidi contains the prodEs 
of the theorems abready laid down; analysis they 
call that part which seelu to form theorems. 

SYNUSIANS. See Afollikabians. 

SYPHILIS, a word of unknown origin. Is the 
name now most frequently used for a disew usually 
communicated by impure sexual connexion. It is thus 
called in a poem (Syphilides), written in Latin hex- 
ameters, by the Itidian Fracastoro (first printed in 
Venice, 1580, 4to). The history of th^ disease is one 
of the most difficult parts of the history of medicine. 
It now seems quite certain, however, t^t the violent 
and truly malignant epidemic which appeared in the 
last ten years of the fifteenth century was really what 
we now call syphilis, though at the time it was 
thought to be a variety of tbe leprosy. Towards the 
end of the fifteenth and at the beginning of the six- 
teenth century a disease, till then unknown, appeared 
in Europe, and which, by its rapid extension, its horri- 
ble consequences, its great contagiousness, the ineffi- 
oacy of all the rem^es employed agai^ it, per- 
^exed the physicians, and excited a general horror. 
Respecting its origin nothing certain is known. The 
physicians of that time were, graerally speaking, too 
Ignorant to investigate the origin of a diMase ^^oh 
Ihey were but rarely able to cure. It was once pretty 
generally briieved that this malady was carried by 
the vessi^ of Columbus from America to Europe; 
but a careful inquiry shows only that the crew of 
Columbus brought a contagious d is e as e with theim 
which destroyed the greater part of their number, ana 
communicate itself to those who had intercourse with 
thenL This is earily explained the imperfect care 
taken of the health of such a crew, and the nnoom- 
mon hardships of such a voyage in those times. At 
all events their complaint was not the venereal dis- 
ease, as this broke out almost at the same moment, 
ta tile snmmfg* of 1498, In the aoutii of Vranoii^ In 
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Lombard}^ and hi the norih of Oanuuiy. Now the 
▼eaB ol a of Golambus did not arrive till April at Seville^ 
and the diaeaie ooold not poaribly have >|praad ao far 
from tibia plaoe within two montha. The dreaded 
diaaaae ahowed itaelf in Spain in 1498, appeared in 
Italy a year later, reached Switzerland in 1496, 
England alao In the aame year, and SootUuid hi 1497. 
Hie ancient writera for many yeara deaoribed r^hilia 
more aa a terrible diaeaae of the skin and bonea in 
general than aa a mere afiFection of partionlar parta; 
more aa a plague than aa a diaorder of paitioalar 
hidividoala. A new form of disease oonld be devel- 
oped the more readily, as the political relations of 
that time brought the nations very much into con- 
nection with each other : Spaniards, French, Germans, 
traversed Italy, and all these, together with the 
Italians, spread through Germany. The diaeaae 
brought by the sailors from America, akin to scurvy, 
may also have contributed its part. It is oertain 
that the diaeaae was then far more terrible than now. 
It made the patient an object of horror to his friends, 
and almost inevitably reduced him to despair, aa no 
physician was able to aid him, and the remedies used 
were almost as shocking aa ^e disease. Since con- 
tagion at that period took place much easier than 
now, and houses of iU-fame, which contributed greatly 
to spread the disease, were found everywhere, the 
disorder had by no means the same chapter of dis- 
grace oonneoted with it as at present On the con- 
trary, Ulrich von Hutten, who suffered from it for 
years, and at length recovered his health by the use 
of guaiacum and the strength of his constitution, 
always enjoyed public esteem, and even dedicated 
his work onjhe disease to the first spiritual prince 
of Germanjfl^thout indecorum or offence. Like 
other diseases, it ^adually diminished in virulence, 
particularly after Faracelsus had found in mercuiy, 
and Swedlauer in adds, the most effective remedies 
against it. 

SYPHON. See Siphon. 

SYRA (the andent Syros), an island in the i^gean 
Sea belonging to Greece, and included in the North- 
ern Cyclades, 18 miles south of Andro; length, north 
to south, 10 miles; breadth, about 6 miles. Hie coast 
is bold and rugged with numerous indentations, one 
of which, on the east, where the capital of same 
name stands, furnishes an excellent harbour; the 
interior is intersected by bills and narrow valleys, 
and though in some parts almost sterile, partly from 
a deficiency of water, is generally covered with a 
moderately fertile soil, produdng wheat, barley, 
cotton, wine, and figs, but not in suffident quantity 
for home consumption, the common necessaries of life 
having to be imported. During the war of Inde- 
pendence Syra remained neutral, and as her port 
continued open it became the centre of Greek com- 
merce. The climate, cooler and more humid than 
that of tile surrounding islands, has the reputation 
of bei ng very salubrious. Pop. 88,370.— Syra, or 
Hxbiiupolib, the ciqiital, near the site of the andent 
Syros, consists of a number of tolerably spadous 
streets, rising terrace- wise above each other from the 
bay, and lined with well-bnilt booses. It is the seat 
of government for the Cyclades, the see of a bishop, 
and the reeidenoe of foreign consuls. It has a con- 
siderable trade, maintaining regular communication 
with all the ^indpal towns in the Levant Pop. 
(1889), 22,104. . , 

SYRACUSE (now iSirocttsa), andently the chief 
city of Sidly, and one of the most msgnifioent dties 
in the world, with 500,000 inhabitants, is now greatly 
ndnoed, bat still has aa excellent harbonr, capable 
of receiving vessels of the greatest bmrden, and of 
contsiidng a numerous fleet The ancient dW was 
•I a triangular fonn, 22 mllas in dreuit^ and eon- 


dsted of five parts ■orrcimded by a massive wall, 
namely, Or^ygiis^ Irequeatiy called aimply the Island, 
on aa island Wween the two harbours; Adiradiiia» 
extending along the sea-side; TytAe^ so called from 
its oontaining a temple of Foitone, Epipoln, and 
Neapolis (New-dty), forming the western part At 

E resent the only peri of andent Syraonse inhabited 
( the south-east oonier, the island Oriygia. The 
modem town is fortified, and is lighted by deotridty. 
The streets are regular, but narrow, and the houses 
tolerably built l\ere are few buildingt of interest 
in the town. The cathedral is formra ont of an 
ancient temple. The papyrus plant Is still found 
in the neighbourhood. Syracuse was founded by a 
odony of Corinthians under Arohiae, B.O. 784. It 
became the largeet and moat wealthy city in Sidly, 
and, according to Thucydides, possessed a greater 
mpulation than Athens or any other Gredan dty. 
It was at one time governed as a republic^ the politi- 
cal power being in the hands of the landed proprie- 
tors, named Geomori or Gamori; at another by Gelon, 
Hiero, Dionysius (see these articles and Timolbon), 
and other i^ers. For the unfortunate Athenian 
expedition against it see Grbbob, In B.a 215 it was 
invested by the Romans, under Maroellusand Appiui. 
It was defended nearly three years by the genius 
and enterprise of Archimedes, but at last feu into 
the bands of the Romans (b.0. 212), and oontinued 
in their possession till the downfall of their empire. 
Here are remains of the ancient ampbitbeatr^ of 
an oval form, 800 feet in length and 200 in breadth; 
the arena, seats, and passages of communication 
were cut out of the rook. The oataoombs form a 
remarkable feature of Syracuse. They are only 7 or 
8 feet high; but their extent is such that they form 
a kind of subterranean city, with a number of narrow 
streets, some of which are said to be a mile long, and 
contain tombs and sepulchral chambers. The speak- 
ing grotto, or, as it was called by the ancient^ the 
£!ar of JHonynus, is a cave 170 feet long, 60 high, 
and from 20 to 85 wide, with so strong an echo that 
the slightest noise is overheard in the small chamber 
near the entrance, in which Dionysios is laid to have 
listened to the conversation of his prisonem The 
fountain of Arethusa is still a striking object, bat its 
waters are now salt, a result caused by an earth- 
quake. llieocritus and Archimedes were natives of 
Syracuse. Pop. (1901), 82,074. 

SYRACUSE, a city of the United States^ capital 
of Onondaga county, state of New York, on the 
C)nondaga Lake, Erie Canal, and several railway 
lines, about 148 miles west of Albany. It haa 
spacious and well-built streets, handsome churohea, 
splendid hotels, a town-hall, a post-offioe, a savings- 
bank, a state hospital, a oourt-housa, a ronsenm of 
fine arts, a city library, and the fine buildings of 
Syracuse University. Besides an extensive trafiSo 
by railway and canal, it has large salt-works, sup- 
plied with brine from pits in the vicinity; and 
among other industrial establishments are rolling- 
mills, steel works, forges, alkaU-works, Ieo. Pop. 
(1890), 88,143; (1900), 108,874. 

SYRIA (Turkish, Sorittan; Arabic, a 

country forming pari of Asiatic Turkey, between 
lat. 8r and 87^ N., and Ion. 88** 80* and 89** I.; and 
hounded on the north by the Tauma range, separating 
it from Asia Minor; on the north-east by the Eu- 
phrates; on the east by the Syriac desert; on the 
south-esst and south by Arabia; on the south-west 
by Egypt; and on the west by the MedlterraaeaiL 
Greatest length, north to sooth, about 420 miles; 
greatest breadth, about 190 miles; area, estimatsd 
at about 146,000 square milesL The coast has some 
low sandy tracts, hot is in general, though not deeply 
indented, lohy sod predpitoiiSy Mng, portienlarij 
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In Moont Oannel, to the height of 8000 feet. It hea j 
few flood hnrboari^ end ia often lined with ahelTeei 
whira make iti navigation dan^feroni. The moat 
remarkable feature of the intenor ii a mountain- 
diain, which, continued from the Sinai Peninaula in 
the south, stretchee over the whole length of the 
country, till it becomes linked with the Taurus in 
the north. The southern part of this chain, where 
it enters Palestine, consists of two parallel ranges, 
^e western range, lowering as it proceeds north, 
assumes the form of a plateau, which has an average 
height of about 2500 feet in the vicinity of Jerusalem, 
but afterwards sinking rapidly, has at the northern 
extremi^ of the plain of Esdraelon, near the foot of 
Mount Tabor, a height of rather less than 480 feet. 
At this point, however, it assumes a new elevation, 
and taking the name of Lebanon or Libanus, attains 
in its culminating point the height of 10,626 feet. 
The eastern range forms a continuation of the great 
chain of Western Arabia, pursues the same direction 
as the western range, and though it also rests on a 
plateau which towards Damascus has a height of 
above 2000 feet, is in general of moderate elevation. 
On approaching Libanus it takes the name of Anti- 
Libanus or Antilebanon, the space between them 
being occupied by a longitudinal valley, known by 
the name of El Bekaa and anciently of Ccele-Syria. 
It has a much lower average elevation than the 
Lebanon chain, the culminating point of this chain, 
which is Jebel-el-Sheik, about 80 miles west of 
Damascus, attaining a height generally estimated at 
9000 feet, though some make it higher. This moun- 
tain, visible from almost all parts of Syria, forms an 
important landmark for the guidance of the caravans. 
The mountain-chain now described divides Syria into 
three regions — a western, consisting of a narrow belt 
of lowland extending between the sea and the moun- 
tains, sometimes sandy, but generally fertile ; a cen- 
tral, occupied by the principal mountains of the 
chain ; and an eastern, consisting for the most part 
of a bare, arid, sandy plateau, occasionally relieved 
by a few oases. The principal rivers are the Euphra- 
confined to a part of the north-east frontier ; and 
the Jordan or Ghor, which, rising on the north of 
Jebel-el-Sheik, continues its course almost due south, 
through a valley remarkable, particularly in its 
southern part, for its great depth beneath the level 
of the sea. In the course of the Jordan are the lakes 
of Merom and Tiberias, and at its mouth is the far 
larger lake of the Dead Sea. The climate of Syria 
is ^ubrious among the mountains, but excessively 
hot, unhealthy, and often pestilential along the sea- 
shores. Much of the soil, more especiallv in the valleys 
of Lebanon, is remarkable for its fertility; and if its 
natural advantages were not more than counteracted 
by its wretched political condition, it might easily, 
at least in its cultivable parts, be rendered one of the 
richest regions of the world. Among its principal 
products are com, cotton, fruit in almost endless 
variety, indigo, sugar-cane, grapes, mulberries, olives, 
and tobacco. Its forests also are extensive, and 
include among their trees, though now only to a 
limited extent, the famous cedars of Lebanon. The 
chief domestic animals are camels, oxen, goats, sheep, 
mules, asses, and horses. Game is abundant ; and 
the b^ yield honey in such abundance, and of such 
excellent quality, as to form an important branch of 
rural economy. The minerals, as well as the general 
gedogy of the country, have been imperfectly ex- 
plored ; the only metal of any consequence appears 
to be iron, and coal is worked to some extent near 
Beyrout Both manufactures and trade are in a very 
languishing oondition. The former, once oelebrated, 
are now confined to a few of the principal towns, 
among which may be mentioned Damascus, which is 


I stni in some repute for its sQks and other fdirlcs; 
silk is also manufactured at Aleppo and Beyrout; 
the other leadinfl artideB are cotton goods, soi^ 
glasL and confectionery. The trade is chi^yoonfinra 
to Alexandretta, Tripoli, and Beyrout, the last now 
connected railway with Damascus and the Hauran, 
as the port of Jafb also is with Jerusalem. The 
inhabitants, roughly estimated at about 8,000,000, 
consbt chiefly of descendants of the ancient Syrian^ 
Arabs, Turks, Greeks, and Jews ; among the moun- 
taineers the most oelebrated tribes are the Druses 
and Maronites. There are also several nomad 
tribes, as Turkomans in the north, Kurds on the 
banks of the Euphrates, and Bedouins in the Syrian 
desert. The Turks and Arabs are Mohammedans; 
the Greeks generally belong to the Greek Church ; 
the Maronites form a peculiar Christian sect. The 
language generally spoken is Arabic ; the old Syriac 
or Aramaic tongue is spoken only by the Nestorians 
of Kurdistan ; the Turkish government officials and 
soldiers use of course their own language. For 
administrative purposes Syria formerly composed 
the four pashalios of Acre, Aleppo, Damascus, and 
Tripoli At present, Syria in the widest sense com- 
prises the vilayets of Syria proper (Palestine east of 
the Jordan, Damascus, Ac.), ^yrout, Aleppo, and 
Zor (extending beyond the Euphrates), with the 
divisions of Jerusalem and Lebanon, the former a 
mutessarifate, the latter a privileged province. 

Syria at an early period became part of the Assyrian 
Empire, and afterwards passed to the Persians under 
Cyrus, and the Greeks under Alexander. It next 
became the centre of the empire of the Seleucides, 
from whom it was conquered by the Romans, during 
whose domination Odenath and his celebrated queen 
Zenobia established a short-lived kingdom at Pal- 
myra. On the division of the Roman Empire into 
a western and eastern, Syria fell to the latter, but 
was taken by the Arabs in 686. It was governed 
by caliphs till 883, and then passed under various 
masters till it was conquered by the Seljuk Turks 
in 1078. It was partly wrested from them by the 
Crusaders, who founded in it the kingdom of Jeru- 
salem, which lasted till 1293. Syria was then taken 
by the Mamelukes, who united it with Ej^pt, and 
retained possession of it till 1517, when the Ottoman 
Turks added it to their empire. The most important 
events in the modem history of Syria are its conquest 
by Mebemet Ali in 1833, and its restoration to 
Turkey in 1840 by the intervention of the great 
European powers ; and the war between the Druses 
and Maronites which broke out in 1860, peace being 
restored in 1861 only by the active efforts of a French 
force sent out under sanction of Turkey and the 
western powers. 

SYRIAC LANGUAGE Airo LITBRATURK 
The Syriac langua^ is a branch of the Aramaic 
tongue, and thus Xiongs to the Semitic family. 
Various forms of character are used in writing it, but 
thev all spring from the same source from which the 
Hebrew alphabet originated. The Syriac language, 
as might have been supposed from the circumstance 
of the country being surrounded by powerful nations 
and develop^ civilizations, is less pure than the 
other dialects of the Semitic group. Greek and 
Latin words are occasionally met with. In tense forms 
the Syriac is richer than the sister tongues, but it has 
only three of the Semitic conjugations. The dual 
number in nouns as in verbs has disappeared. Ancient 
Syriac was a vernacular dialect duirag the early cen- 
turies of our era; it attained the rank of a literaiv lan- 
guage in connection with translations of the Bible and 
the spreading of Christianity. As a living langu^ 
it ceam to tw spoken about the tenth oentuiy, 
crowded out by that of the Arabian conquerors. A 
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oomroted f om of H Is ipolMn by A few 
tribes, end prindpelly by the Nestorisos of Knrdisten 
end Persie. We have no evidenoe that a national 
Uteratiire existed before the introdnotion of Chris- 
tianity. In the first oentmy of our ere, however, we 
can trace the beginnings of a literature, at first chiefly 
oonneoted with ttieolo^oal and eooleeiastical subjects, 
Siblioal translations and oommentaries, hymns, mar- 
tyrologies^ liturgiee, &c., but in course of time it 
embraoed history, philosophy, grammar, medicine, 
and the natural sdenoes. Ibe oldest work in the 
languam still extant is the incomplete tranriation of 
the Bible called the Peshito. (See PisRiTO and 
Stbiao ViBBioirs.) The earliest writers whose names 
with fragments of their works have come down to us 
are Bardesanes the Gnostic and his son Harmonius, 
who flourished about the end of the second century 
and the beginning of the third. In addition to their 
theological and philosophical writings they composed 
a number of hymns, rude and inharmonious it is 
true, but they were the first attempts to fix the 
poetic style of the lans^age, and to give it a properly 
metrical form dependent on accent and number of 
syllables, with occasional rhyme. The most learned 
representative of the orthodox Syrian Church Is 
nndoubtedly Ephra^ Syrus, or 8t Ephraem, who 
flourished in the fourth century. Tbe latest Syriac 
classic writer is Bar-Hebrseus, the Jacobite bishop of 
Maraga, who died in 1286. The greater part of this 
literature has been lost, but much valuable material 
still remains unedited. The Arabs may be said to 
have been the scholars of the Syrians in every 
department of knowledge, and the Arabic translations 
of Greek authors were probably made, at the outset 
at least, almost altogether from Syriac translations 
and by Syrian writers. The Arabs, however, soon 
surjias^ their Syrian teachers, and became their 
instructors in turn, and in course of time the vigorous 
new Moslem literature succeeded in superseding that 
on which it was itself founded. 

SYRIAC VERSIONS OF THE BIBLE. The 


Divine insiiiration of the Scriptures was so univer- 
sally and firmly held in the ancient Syrian Church 
that translations were made from it at very early 
periods. In addition to the Peshito Version (see 
Pc.HHiTO), which was recognized as the authorized 
version by all the various sects of the Syrian Church, 


ing of the seventh 
ionophysite, and which 


there is one made in the be] 

century by Paul of Tela, a , 

b iMuwd on the Hexaplar Greek Text, — that is, the 
Septuagint with the corrections of Origen, the aster- 
isks, oImU, and with the references to the other 
Greek versions. Only a veiy few MSS. of this ver- 
sion are extant and those are imperfect. Those 
best known are preserved in the Ambrosian Library 
at Milan, the British Museum, and the National 
Libraiy at Paris. The majority of the biblical books 
have been edited from tl^ version, but in separate 
publications. Its value for the criticism of the 
l^ptuagint is very great, supply^ as far as a version 
can the lost work of Origen. Tbe Peshito Version of 
the New Testament contains the four Gospels, the 
Acts of the Apostles, the epistles of Paul, the first 
epistles of John and Peter, and the epistle of James. 
It is supposed to have b^ translated from Greek 
into Syrku: in the first or second century. Among 
the best texts Is that of Buchanan and Lee, published 
by the British and Foreign Bible Society in 1816. 
Another version, translated by Polycaro under the 
ans p loes of Philoxoius, bishopof Hierapous (488-518), 
hence called the Syro-Pbiloxenian Ve^on, and 
revised by Thomas of Heradea in 616, is very inferim- 
to the Peshita Among the MSS. brought by him 
from Syria ^ 1842 Dr. Cureton disoovised an im- 
perfeot eopy ol the Gospels, diffesing widely from 


the common text, and which he simoBed to belong 
to the fifth century. A more complete Syriao oodex 
of the Gospels was discovered in 1892. 

SY^AN CHRISTIANS^ that seotkm of the 
Christian ohuroh which had Its itronffhold in Svri% 
and which was originally indtuded in m Patriaixmate 
of Antiooh, and subsequently in that of Jerusalem. 


was in a very flouiidiing oondition, having at that 
time a membenhip ol several millions. But oontro- 
versies soon arose on the inoa m a t i o n. and the ohuroh 
split up into several sects, suoh as the Maronltes b 
Lebanon, the Jacobites in Mesopotamia, the Chria- 
tians of St Thomas in India, ana the Nastotiana In 
Kurdistan. The term Svrian Christians is frequently 
specially applied to the latter community, as It is the 
name by which they chooee to he known (Nessrini 
SuriAni). For a oonsiderable period the Roman 
Catnolios have termed them Cbddeans or Chaldean 
I ChristianB, a name still home by the Nestorians who 
I are in communion with Rome, and also by the United 
Jacobites. The liturgy of the ohuroh (known as tbs 
I liturgy of St James) Is in Syriao, which is an 
unknown tongue to the people, and even to many 
the priests themselves. The custom of fasting pre- 
vails among all the sects, the saints are invoked, and 
prayers are offered up for the dead; they use unleav- 
ened bread and administer the communion in two 
kinds; the use of graven though not of painted 
images is forbidden. Their priests may marry before 
ordination, but are not allowed to marry a second 
time. See Euttohib, Jaoobitxb, Momophybxtib, 
Nxbtorius. 

SYRINGE, a small hydraulic instrument consist- 
ing of a cylinder of metal or glass fitted with an air- 
tight piston, which is moved up and down by means 
of a handle. In its simplest form it is destitute of 
valves, one simple aperture at the extremity serving 
for the admission and ejection of fluid; those provided 
with valves, however, are available, on a small scale, 
for all the purposes of an air-pump. 

SYRINX. (See SrooN-woiiM.) This name Is also 
given to the lower larynx or true organ of voice in 
birds. See Ornithology and Song of Birds. 

SYRTES, two large gulfs of the Mediterranean 
on the coast of Africa. The Lesser Syrtis, or Gulf 
of Cal)es, lies on the east coast of Tunis; the Greater 
Syrtis, or Gulf of Sidra, lies south-east from the 
former, l>etwoen Tripoli and Barka. The navigatkm 
of the Syrtes was andently considered very dangerous, 
their shores being inhospitable and full of quicksands^ 
and their waters being dangerous owing to the pre- 
sence of sandbanks, shallows, and sunken rocks. 

SYRUP, a saturated, or almost saturated solution 
of sugar in water, either simple, flavoured, or medi- 
cated. In preparing syrups the best refined sugar 
should be used, and either distilled water or filtered 


rain water; they will thus be less liable to spontaneous 
decomposition, and will be transparent without under- 
going the process of clarification. When vegetable 
mf usions or solutions enter into the oompositi^ they 
should be made perfectly transparent by filtration or 
clarification before being added to the sugar. The 
proper quantity of sugar for symps is about 2 lbs. 
for every pint of water. It is of great importance 
to employ as little beat as possible, as a solution ol 
sugar, even when kept at the temperature of boiling 
water, undergoes slow decomposition. Syrups should 
be kept in a moderately cool, though not a cold |daoe. 
!FVuit-syTupe are mtu^ used on the Continent for 
mixing with water, and make a wholesome refreshiiig 
drink. In Great Britain they are mostly used fa 
medidne. 

SYZRAN, or Sbybbah, a town of Central Russia 
fa the government of Simbink, and 78 miles souti 
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of the city of thol name, on a height the Sysraa 
and Krymza, both of which here join the Volga. 
Though, after Simbink, the beet town in the gov* 
emment, it ia poorly boilt, and baa unpavad atreeta. 
It contains two wooden and eight atone ohuiohea and 
a monasteiy; and has manufactures of aoap and 
leather, a fisheiy, and a trade in com and cattle. 
Pop. (1897), 82,877. 

SYZYGY, the conjunction or opposition of any 
two of the heavenly bodies. See Moon. 

SZATHM.^ or Szathiiab-Kemethi, a town of 
Hungary, capital of a county of the same name, in a 
marshy plain on the Szamos, 69 miles E.N.B. of Gross- 
wardein. It was once fortified, and has some of its 
fortifications still remaining. It ia very indififereni^ 
built, and has only its principal streets paved. It 
is the see of a Roman Catholic bishop ; contains a 
cathedral, two Protestant and two Greek churches, 
a theological seminary, a Roman Catholic and a 
Protestant gymnasium, normal school, and Francis- 
can monastery. It has some manufactures, and has 
a considerable trade in com, wine, brandy, fish, and 
wood. There are salt mines in the neighbourhood. 
Pop. (1890), 21,140; (1900), 26,881. 

BZBCHTJEK. See Seohoen. 

SZEGEDIN, a royal free town of Hungary, capi- 
tal of the county of Csongrad, in a marsh on the right 
bank of the Theiss, below the mouth of the Maros, 
100 miles south-east of Budapest. On the 1 lth-12th 
of March, 1879, it was almost completely destroyed 
by an inundation of the Theiss, which broke its 
several lines of embankments, and drowned 2000 
persons. Since then it has been protected by an 
inclosing embankment about 40 feet high, and has 
been rebuilt in an attractive style, having now fine 
broad streets and large squares lined with handsome 
houses and public buildings, a fine quay along the 
Theiss, Aa Its chief buddings, besides churches, 


monasteries, and educational institutioiis^ among 
the latter being Included a public library of 80,000 
vols., are the town-house, a large building with an 
imposing tower, the court-house^ the post and tele- 
gnph offices, the theatre, prison, barracks, Aa The 
^eiss is spanned by two railway bridges and a fine 
iron bridge for general traffia Szegedin has various 
industrial establishments, among others, extensive 
soap, cloth, and tobacco factories. The trade, which 
is important, is chiefly in tobacco, salt, wood, wool, 
com, and cattle. A great many river bMts are built 
here. Up to 1879 Szegedin was a fortress. Pop. 
(1880), 73,866; (1890), 87,992; (1900), 102,991. 

SZENTA, or Zenta, a market town of Hungary, 
in the oounty of Bacs, on the right bank of the TheilU^ 
10 miles south of E!is-Eanisa, in a beautiful plain. 
It is famous for the victory which Prince Eugene 
gained over the Turks in 1697. Pop. (1900), 28,688. 

SZENTES, a town of Hungary, in the oounty of 
Csongrad, 29 miles n.n.e. of Szegedin, with a con- 
siderable number of well-built houses, a Protestant 
church with a handsome tower, three other churches, 
and a town-house; and a considerable trade in com, 
cattle, and wood. Pop. (1900), 81,308. 

SZEXARD, Sexabd, or Szeobzabd, a market 
town of Hungaiy, in the county of Tolna, 81 miles 
south-west of Budapest, on theSarviz, and not far from 
the Danube, from whose inundations it is guarded by 
large dikes. It is for the most part well built, and 
has an extensive silk-mill and a considerable general 
trade. Pop. (1890), 14,826; (1900), 18,896. 

SZOLNOK, a market town of Hungary, in the 
oounty of Jiizygien, on the right bank of the Theiss. 
It was once defended by a citadel, which is now in 
mins; contains a Franciscan monastery, now used as 
the church; and a Turkish mosque, converted into a 
I chapel; and has a trade in fruit, wood, salt, and fish. 

I Pop. (1890), 20,748; (1900), 25,879. 


T. 


T, the twentieth letter in the English alphabet, 
representing the sound produced by a quick and 
strong emission of the breath after the end of the 
tongue has been placed against the roof of the mouth 
near the roots of the upper teeth. The strength 
with which the breath is emitted in pronouncing t is 
almost all that distinguishes this sound from that of 
d T is therefore a lingual, or denti-lingual, and as 
such is allied to d and th; it is also a mute. As d 
and t are so nearly related it is natural that they 
should often take each other’s places, as is the case 
also with t and «. One of the main differences 
between Lower and Upper Grerman is that the Lower 
Gherman almost invariably puts a d where the Upper 
Gherman has a t The compound English character 
th represents two simple sounds, as in iki* and thing; 
the former is a sound between d and f, and the latter 
between t and <; so that foreigners whose native 
langm^ does not contain these sounds often say di* 
and $ing for thit and thing^ or nomny for noUting, 
In Anglo-Saxon there were separate characters for 
these two sounds. The Greek the^ 0 or 2-, was pro- 
nounced, according to some authorities, like the ^g- 
lish tk in thing; according to others it was a compound 
sound, the ordinaiy sound of t followed by the aspirate. 
The Latins, who imd no such character, used the (k 
instead, partioularly in such words as were directly 
derived from the Greek. English is the only language 


of the Germanic stock that has the lisping th sound, 
though some such sound seems to have existed in 
ancient German. In modem Grerman theU^ (Aau, and 
rvthe do not differ at all in sound from tei/, fan, and 
nitf. T is used as an abbreviation on ancient monu- 
ments, Ac., for Ttfiis, Tiiiuif and TuUiut, As a 
n^ei^ it signified 160; T with a dash over it, thus, 
T, signified 160,000. Among the Greeks, r' dieted 
800, and r, 800,000. The td of the Hebrews signi- 
fied 9, and with two points placed horizontally over 
it, thus, t), it denoted 9000. T on French coins 
denotes the mint of Nantes. T is used also to denote 
things of this form, as a T bandage in surgery, one 
consisting of two bands which cross each other; or 
the T palace in Mantua. For the useof T inmodem 
abbreviations see Abbkeviations, 

TABANUS. See Gad-plt. 

TABARD, a sort of tunic worn about the times 
of the Tudors over the armour, covering the body 
before and behind, and reaching below the loins, but 
open at the sides from the shoulders downwards; it 
had wide sleeves or flaps reach^ to the elbow, and 
was generally embroidered with the arms of the 
wearer, or if worn by a herald, with thoee of his lord 
or sovereign. It still forms a part of the offidal 
dress of hmalds. 

TABASCO, a state of MoxIool bounded on the 
north by the Gulf of Mexico, east by Yucatan, sonth 
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^ Oajm^ and north-irert by 

wmwrOnoL It If aam of the fnuJloit tUtes of tho 
oonfodentioii; length, eart to west, about 200 miles; 
mean breadth, ab^ 60 miles; aiea» 10«072 square 
miles. The surface oonaiBts alm^ entir^ of a great 
fla^ shying mdui^y to the sea, but in many parts so 
low tiiat it Is subje^ to inundationB. The streams, 
though numerous, are short and shallow, and are gen- 
erally obstructed at their mouths by bars and flats. 
The climate is exoeesively hot, particularly along the 
ooast, and owing to the flatness and swampiness of 
the surface, very unhealthy. A large portion of the 
state Is still covered with primeval forests. The 
principal cultivated crops are cacao, coffee, pepper, 
sugar, palmetto, and some tobacco. The streams 
abound with fish, and the bees of the forests yield 
large supplies of hon^ and wax. The inhabitants 
are chiefly Indians. The capital is Yilla-San-Juan- 
Bautista. Pop. of the state (1900), 158,107. 

TABA SHEER, or TababhIb (Persian), a siliceoiui 
oonoretion resembling hydrophane, sometimes found 
in the joints of bamlxKis and other large grasses. It 
b highly valued in the East Indies as a medicine 
for tbe ciue of bilious vomitings, bloody flux, piles, 
and the like, but its virtues are merely imaginary. 
Tabasheer has, according to Sir David Brewster, the 
lowest refractive power of aU known substances. 

TABBY, in commerce^ a kind of rich watered 
silk which has undergone the operation of tabbying 
or being passed through a calender, the rolls of which 
are made of iron or copper varioutij figtired, which, 
bearing unequally on the stuff, renders the surface 
uneq^u^ so as to reflect the rays of light differently, 
making the representation of waves thereon. 

TABERNACLE (Latin, tabemaculumt a tent), 
the name given to the tent or sanctuary, in which the 
sacred utensils were kept during the wanderings of the 
IsraeliteB in the desert. It was in the shape of a paral- 
lelogram, 45 feet bv 15, and 15 feet in height, with its 
smaller ends placed east and west, having its entrance 
in the east occupying the whole end, this entrance 
being closed by a splendid curtain supported by five 
columns. Its framework consisted of forty -eight 
gilded boards of shittim-wood (that is, the desert 
aca^ a light, close-grained, imperishable wood, easily 
taking on a ^e natural polish), bound together by 
golden rings and set into silver sockets. I'l^ gilded 
nrame was covered with four curtains; the interior 
was divided by a curtain into two compartments, 
the outer the * sanctuary ’ proper, and the innermost 
the holy of holies. In the sanctuaxy was placed 
on the north the table of show-bread, on the south 
the golden candlestick, and in the middle, near the 
inner curtain, the altar of incense. In the centre of 
the holy of holies stood the ark of the covenant. The 
tabernacle was situated in a court 150 feet by 75, 
surrounded ly costly screens 7^ feet high, and sup- 
ported by pillars of brass 7} feet a{>art, to which the 
curtains were attached by hooks and fillets of silver. 
This inclosure was broken on the eastern side by 
the entrance, which was 30 feet wide, and closed by 
curtains of ^e twined linen of the most goigeous 
colours. In the outer or eastern half of court 
stood the altar of burnt-offering, and between it and 
the tabernacle itself the laver, at which the priests 
washed their hands and feet before entering the 
sanctuary. As long as Canaan remained unoon- 
quered the tabernacle was probably moved from 
place to place, wherever the host of Israel encamped, 
wben the tribes were settled it rested at Shiloh, 
where it continued during the whole period of the 
judges. When the ark of God was taken in the 
time of Eli, the tabernacle lost almost all its glmy. 
Samuel treated it as an abandoned shrine and sac- 
sifiosd at Miiyah, Ramah, and GUgaL For a time 


under Saul it seems to have beenaettied at Nob, and 
afterwards at Gibeon. On the ereotkmof the temple 
at Jerusalem the tabernacle and all the hdy vesm 
were removed to it, together with the ark, which 
had remained for tome t^ne at Kiijath-jearim. 

TABERNACLE, in the Roman Catholic Ohurbfa^ 
is the receptacle in which the host is kept on the 
altar. It is made of costly material (inetal, mari>le^ 
or some fine wood) and workmanship^ and in form 
somewhat like the Jewish tabernacle. It is alwayi 
carefully looked up, and the key is never intrusted 
to the keeping of any lay peieon whatmever. 

TABERNACLES, Fiabt op, the last of the 
three great festivals of the Jews which rsouired the 
presence of all the people in Jerusalem, its object 
was to commemorate the dwelling of the people In 
tents or booths during their sojourn in the v^er* 
nes^ and it was also a feast of thanksriving for tixe 
fruits of the field — com, wine, and cuL The time 
of the festival fell in the autumn, when aU the <^ef 
fruits gathered in (hence it is often called the 
feast of ingathering), and began on the fifteenth day 
of the seventh month (Tishri = October). Its dura- 
tion was strictly only seven days, but it wm followed 
by a day of holy convocation of peculiar solemnity. 
During the seven days the Israelites were commanded 
to live in booths made of olive, pine, palm, myrtle, 
and other branches; these were erected in the courts 
of houses, on the roofs, and in the court of the 
temple. It was the most joyous festival of the vear. 
Early in the day each Israelite, dressed in holiday 
attire, with palm and other boughs in their hands^ 
marched to the temple, where the morning sacrifice 
was offered up, and water was brought by the priest 
from the pool of Siloam, and pom^ out with the 
accompaniment of vocal and instrumental music and 
the waving of the boughs. In the evening both mea 
and women assembled in the court of the women, 
and engaged in dancing and singing; the whole dty 
was light^ up with the great lamps of the temple 
court, those in the courts of the women, and the 
torches of processionists. 

TABINET, a rich fabric consisting of a warp of 
silk and a weft of wool, usually ornamented with 
diaper patterns. It resembles in appearance fine 
damask, and is employed for window ourtainB. 

TABIiE, Round. See Round Tabli. 

TABLEAUX VIVANTS (French = ‘Uving plo- 
tures’) are representations of scenes from history or 
fiction by means of persons grouped in the proper 
manner, placed in appropriate (>osture8, and remaining 
silent. They are sup|K)sed to have been first introduora 
by Madame de Genlis, instructress of the children of 
the Duke of Orleans. They were at one time popular 
in theatres, and have now become a source of amuse- 
ment in private circles. 

TABLE-LAND, or Platbau, any flat or oom- 
paratively level tract of land considerably elevated 
above the general surface of a country. Bring hi 
effect broad mountain masses, many of these plateaux 
form the gathering-grounds and sources ot some of 
the noblest rivers, while tbeir elevation confers on 
them a climate and a vegetable and oniTna-l life dis- 
tinct from that of the surrounding lowlands. In the 
torrid zone the higher plateaux afford the climate 
and produce of temT)erate regions, and in the tem- 
perate zones they assume the characteristics of polar 
latitudes. In Europe the chief table-lands are those 
of Castile in Spain, having an elevation of from 
2000 to 2300 feet, and traversed by hilly ridges 
(rierras) that give great diversity to the surface; the 
less defined upland of Switzerland, with an elevation 
of from 8000 to 4000 feet; and the lower plateaux 
of Bavaria and Bohemia. In Aria we have first the 
table-land ol Pecria, 2800 to 8500 feat high, and 
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npirardt of 800,000 iqiuuw mfloo In extent; Ugber 
in ildtnde the lendy rainleM Desert of Gobi, 4000 
to 6000 feet high, end neerly 400,000 square miles 
In extent; and lastly the still loftier plateau of Tibet, 
the high^ inhabited region of the world, with an 
elevation of from 11,000 to 15,000 feet and an extent 
of 166,000 square miles. Besides these mat central 
uplands there are in Asia the lateral and more 
isolated plateaux of the Deccan, of Arabia, of Ar- 
menia, and of Ust Drt between the Oasp^ and 
Aral seas. In Africa there are the plateaux of 
Abyssinia, and the karoos or terrace plains of South 
Africa. Inland from the coast of Congo and Loango 
the country assumes the character of a lofty table- 
land, and much of the Desert of Sahara is of a flat 
elevated nature, from 1500 to 4000 feet above sea- 
leveL In Arnica there are the great table-lands 
of Mexico, 4000 to 8000 feet high; of Bolivia, 11,000 
to 12,500 feet; of the interior of Brardl, with a mean 
altitude df 3000 feet; the saline desert of Utah, and 
the highlands of Oregon, With an elevation of 4000 
to 5000 feet 

TABLE MOUNT, a mountain of South Africa, 
south of Table Bay, its highest point being right 
over Cape Town. It is about 8500 feet high, level 
on the top, and falls down nearly perpendicularly at 
the east end till it joins the Devil's Mount, a rugged 
peaked mountain nearly as high as the former, and 
separated from it by a small gap. The west end of 
Table Mount is also nearly perpendicular a consider- i 
able distance downward, and then has an abrupt 
declivity till it joins the base of another mount called 
the Sugar Lo^ or Lion's Head, which is about 
2100 feet high. The mountain owes its name to its 
peculiar shape and flattened summit — Table Bat, 
an inlet of the Atlantic, lies to the north of the above 
mountain. It is 6 miles wide at the entrance, and 
capable of sheltering the largest fleet. It is weU pro- 
tected from the prevailing south and south-east winds. 

TABOO, a word significant of a peculiar custom 
prevalent among the South Sea Islanders, and used 
in general to denote something consecrated, sacred, 
forbidden to be touched, or set aside for particular 
uses or persons. It is applied both to (versons and 
things, and both to the object prohibited and to 
the persons against whom the prohibition extends. 
Thus a consecrated piece of ground is taboo^ the act 
of consecrating it is called tahoo^ and the persons 
who are excluded from entering are also said to be 
tabooed. It is taboo for anv ^ferior to touch the 
body of a chief living or dead, or anything belonging 
to him; to eat in his presence, or anything he has 
touched; to cross his threshold otherwise than on the 
hands or knees, or to mention his name. A par- 
ticular article of food is sometimes tabooed at a cer- 
tain season in order to preserve it against a season 
of scarcity, Aa In the case of a serious infringement 
of the taboo the punishment is death; in less heinous 
oases a sort of outlawry, the neighbours being per- 
mitted to appropriate or destroy the offender’s goods. 

TABOR (now called Jehd et Tih/r or Jehd Tor = 
the Mountain), one of the most remarkable and 
interesting hills of Palestine, rises abruptly in the 
shape of an almost perfect cone from the north- 
eastern arm of the plain of Esdraelon to a height of 
nearly 1000 feet It Is dothed with woods to the 


veiT top; tile dark-green of tiie wnlnitl^ the rose- 
bushee, the yeUowiui-whltr styrax bloesomi^ tiie 
pistada and oak trees — all these and many otben 
beautify the path to the summit where a view of 
immense extent is obtained, embracing Gdilee^ 8a* 
maria, Perea, and reachi^ as far northward as ^e 
snow-crowned Hermon. l£e coverts afford a dielter 
for wolves, wild boars, lynxes, and various reptiles. 
The isolation of this mountain doubtless led to its 
being made by the earlier eedesiastios the scene of the 
transfiguration. The historical data which we pos- 
sess, however, show that its summit was employed 
without intermission between the times of Antiodius 
Magnus (218 B.a) and the destruction of Jerusa- 
lem under Vespasian as a stronghold. There are 
some architectural remains still to be seen on the 
summit 

TABOR, a town of Bohemia^ on an eminence above 
the Llisohnitz, 48 miles B.8.E. of Prague. It is walled; 
has a handsome Gothic church, a deanery church, and 
a castle, built by the celebrat^ Hussite chief Ziska. 
This castle was a stronghold of the sect of the Hus- 
sites called Taborites, and makes a conspicuous figure 
in their history. Pop. (1890), 8451. 

TABORITES. ^ Hussites. 

TABREEZ, or Tabriz (the ancient Taurii), a city 
of Persia, capital of the province of Azerbijan, on the 
left bank of the Aigi, 86 miles above its entrance into 
Lake Urumia. It lies at the inner extremity of an 
amphitheatre, about 4000 feet above sea-level, with 
hills on three sides, and an extensive plain on the 
fourth. It is surrounded with a wall of sun-dried 
brick, with bastions, and entered by seven or eight 
gates. A large portion of the population resides out- 
side the walls, and the plain around is covered with 
gardens, producing the finest fruits in the greatest 
abundance, particularly grapes. The dtadel is the 
most conspicuous builmng in the city. It was orirt- 
nally a mosque, and is 600 years old. It consists of a 
lofty edifice of brick, and tiiough much damaged by 
earthquakes, is still a noble structure. Within the 
walls of the dtadel there are a cannon -foundry and 
barracks. The most interesting building in the town 
is the fine ruin Kabfid Masjid (Blue Mosque), which 
is about 800 years old, and is partly oover^ with 
arabesqued tiles. A considerable trade is carried on 
in the import of European goods and sugar, the former 
consisting mostly of cotton manufactures, prindpally 
British, petroleum from Russia, and woollen goods, 
chiefly from Austria and France ; and in the export 
of raisins and other fruits, leather, carpets, silks, 
skins, cottons, shawls, tea, Ac., prindpally to Russia 
and Turkey. In the year 1900-1901 the imports 
amounted to £1,204,070, and the exports to £649,415. 
Though still an important dty, Tabreez has greatly 
degenerated from what it was in andent times ; the 
flowing descriptions of old travellers, who apeak of 
its splendid cafds and its hundreds of caravansaries 
and mosques, being no longer applicable ; while its 
immense population of 550,000, according to andent 
writers, has dwindled down to about 165,000. The 
dty has been repeatedly devasted by earthquakes, 
the most destructive visits being those of the years 
858, 1041, and 1721, on which hut occasion 80,000 
persons are supposed to have perished. The prind- 
piJ manufacture is that of carpets. 
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SELMA, a city of the United States, in Alabama, 
on the Alabama river, 95 miles below Montgomery, 
and at the head of the steam navigation of the river. 
It has mills and various manufactories. It is situ* 
ated in an important cotton district, and carries 
on a considerable trade in cotton, coal, iron, and 
lumber. During the civil war it was an important 
military station. Pop. (1890), 7622; with suburbs, 
now about 16,000. 

SELOUS, Fredebiok Coubtenet, hunter and 
traveller, was bom in London on Dec. 81, 1851, his 
father being of mixed French and English parentage. 
After being educated at Tottenham and at Rugby, 
he spent some time on the Continent. In 1871, 
before completing his twentieth year, he went to 
South Africa, and began his career as a hunter of 
big game, an explorer, and a naturalist In 1881 
he published his first book, A Hunter’s Wanderings 
in Africa: being a Narrative of Nine Years spent 
amongst the Game of the far Interior of South 
Africa (2nd edn., 1890). This work attracted instant 
attention, and secured for him several distinctions 
from the Royal Geographical Society, including the 
founder’s gold medal, and also election as a corre* 
spending member of the 2k>ological Society. In 
1890 he entered the service of the recently-formed 
British South Africa Company, and he acted as guide 
to the expedition which effected the occupation of 
Mashonaland. He subsequently served in the cam- 
paign of 1893 and 1896 aij^inst the Matabele. His 
remaining publications are: Travel and Adventure 
in South-EiMt Africa, a narrative of eleven years 
spent on the Zambesi and its tributaries, with an ; 
account of the colonisation of Mashonaland, Ac. 
(1898); Sunshine and Storm in Rhodesia (1896); 
Sport and Travel, East and West (1900). 

SELVAS. See Silvas. 

SEMAO. See Shumao in Supp. 

SEMIRETCHENSK, a province of Russian 
Turkest^ area 152,280 square miles. It is moun- 
tainous in the south, being traversed by the various 
branches of the Ala-tau ranra and by spurs of the 
Thian Shan; but the normem part is flat and 
barren. It is watered by the Ib, the Chu, and 
many other rivers, and contains many lakes, includ- 
ing Balkhash, Issik-kul, Ala-kul, and Sasik-kul. 
Large numbers of cattle and sheep are reared by 
the inhuabitants, and agriculture is more or less 
developed in the southern district. Horses and 
camels are also reared. Pop. (1897), 990,107. — The 
chief town is Vebnote, which has an increasing 
trade with Kuldja and Kashgar. Pop. 12,000. 

SENDAI, an important market-town of Japan, 
near the east coast of Hondo, 190 miles north by 
east of the ci^taL It is situat^ some 12 miles from 
its port Shivogama on Sendai Bay, and carries on a 
larae trade in fish and salt. Pop. (1899), 88,825. 

SENECA FALLS, a town of the United States, 
Seneca ooon^. New York, on the Seneca River, 
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which flows from Seneca Lake to Cayuga Lake, 16 
miles west of A ubum. It is now a favourite summer 
resort. The beautiful falls on the river afford ex- 
cellent water-power. There are manufactures of 
fire-en^nes, pumps, woollens, Ac. Pop. (1 890), 6116. 

SEOUL, or S()UL, the capital of Corea, on the 
riven Han, about 70 miles (by water) from its mouth 
in the Yellow Sea. The city proper is a short dis- 
tance from the river, in a basin partly surrounded 
by heights, and is enclosed by a wall. The streets 
are narrow and dirty, the houses low and mean, even 
those of the higher classes, though these are built in 
open areas surrounded by walls. The royal piUaoe 
is the chief edifice, and with its grounds occupies a 
lai^e space, which is inclosed by a lofty wall. As 
the seat of government Seoul is the place where the 
representatives of the various foreign powers reside. 
It is connected with all the open ports of Corea 
telegraph, and with Chemulix) by railway. Pop. 
about 150,000, or with the very extensive suburbs, 
300,000. The foreign population in 1900 num- 
bered 4102, mostly Japanese and Chinese. 

SERIPHOS, or Skrpho, a small rocky island 
lielonging to the Greek Cyclades, some 50 miles 
south of Eubcpa. It yields some com and wine, 
and iron ore of good quality is mined. It furnished 
several vessels to the Athenian fleet in the battle 
of Salamis, and was used as a place of exile by the 
Romans. Pop. about 8000. 

SETIF, a town in the Algerian department of 
Constantine, some 40 miles south-east of Bougie, 
connected by rail with Algiers, Constantine, and 
Philippe ville. It is an important market -town, 
and carries on a considerable trade in grain, cattle, 
leather, Ac. It has remains of a Roman town and 
of an ancient citadel. Pop. in 1896, 16,061. 

SEWELLEL (Haplodon rufut), a peculiar rodent 
mammal of North America, confined to a small area 
in the states of Washington, Oregon, and California. 
It has affinities with the beaver and with the mar- 
mots, liut is regarded as constituting a distinct 
family, Haplodontide. In size and general appear- 
ance it is not unlike the musk-rat, but it haa almost 
no tail. Its colour is mostly brownish, with gray 
underparts. It burrows underground, and feeds 
ujxm various vegetable substances. It is also called 
the boomer and mountain beaver, 

8FAX, a town on the east coast of Tunis, situ- 
ated opposite Kerkenna Island on the north of the 
Gulf of Cabes. It is surrounded hv walls and bas- 
tioDB. and has a strong citadel. It is one of the 
chief ports of Tunisia, and exports large quantities 
of fruit (eepecially dates), wool, sponges, alfa, Ac. 
A harbour was constructed in 1897, and a railway 
to the interior has been built. 8fax was captnred 
by the French after a two days* bombardment on 
July 16, 1881. Pop. 15,000. 

8HAFTESBURY, Anthont Ashley Coovbb, 
SEVENTH Eabl oe, English philanthropist, was bom 
» 886 
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in London on April 28, 1801, beinff the eldest son 
of the sixth earL He was educated at Harrow and 
Christ Church, Oxford, and sat in the House of 
Commons during most of the period from 1826 to 
1851, as member successively for Woodstock, Dor- 
chester, Dorsetshire, and Bath, but in the latter year 
be succeeded to the peerage. He supported the 
administrations of Liverpool and Canning, and in 
1828 he was appointed a commissioner of the board 
of control. Six years later he became a lord of the 
admiralty under Sir Robert Peel From 1828, 
when he was appointed a member of a committee of 
inquiry into the treatment of lunatics, he constantly 
strove to improve the lunacy laws and administra- 
tion ; and it is largely due to his efforts that most 
of the worst abuses have been removed. But his 
name must ever be chiefly associated with his noble 
and successful efforts to improve the condition of 
factory workers. About 1833 he first proposed the 
limitation of their working-day to ten hours, and in 
spite of the opposition of the Manchester school of 
economists of the great capitalists, and even of the 
church to a large extent, his proposal became law in 
1847. Five years before, he had succeeded in pass- 
ing a bill which removed some of the most glaring 
cruelties perpetrated on women and children in the 
mines, and on several subsequent occasions he secured 
further reforms in the same direction. He also 
succeeded in abolishing by Act of Parliament the 
climbing- boy system employed by chimney-sweepers. 
Though a Conservative, he supported the repeal of 
the corn -laws. For thirty- nine years he acted as 
chairman of the Ragged School Union, and he was 
also identified with various movements for securing 
better house accommodation for the working-classes. 
He was president of the Bible Society, of the Pas- 
toral Aid Society, of the Protestant Alliance, and 
of other reli^ous or^nixations. He was an ardent 
evangelical in religious matte^ and opposed to 
rationalistic beliefs and ritualistic practices. He 
died Oct. 1, 1885. See Life and Work of the Earl 
of Shaftesbuiy (1887), by Edwin Hodder. 

SHAIRP, John Campbell, poet and miscellaneous 
writer, was bom at Houstoun House, Linlithgow, 
on July 80, 1819, and died at Ormsary, Argyllshim, 
nn Sept. 18, 1886. Ho was educated at Edinburgh 
Academy, Glasgow University, and Balliol College, 
Oxford, and numbered among his fellow-students 
Norman Macleod, Arthur Hugh Clough, Lord Cole- 
ridge, and John Henry Newman. In 1842 he carried 
off the Newdigate prize for a poem on Charles XII. 
After a term as assistant-master at Rugby he was ap- 
pointed professor of humanity in the united College 
of St. Salvador and St. Leonards at St. Andrews in 
1861, becoming principal in 1 868. Fnim 1 877 he also 
held the chair of poetry at Oxford. In 1884, on the 
occasion of the tercentenary celebration in Edin- 
burgh University, he receiv^ the degree of LL.D. 
His works consist of Kilmahoe, a Highland Pastoral, 
and other Poems (1864) ; Studies in Poetry and 
Philosophy, including essays on Wordsworth, Cole- 
ridge, and Keble (1868); Culture and Religion 
(1870); Life and Letters of J. D. Forbes (1878), 
with Prof. Tait; Poetic Interpretation of Nature 
<1877) ; Bums, in the Men of letters Series (1879); 
and Aspects of Poetry (1881). Posthumous collec- 
tions are; Sketches in History and Poetry (1887), 
•edited by the late Prof. Yeitch ; and Glen Desseray 
and other Poems (1888), edited by F. T. Palgrave. 
•See Principal Shairp and his Friends (1888) by 
Professor Knight. 

SHALE, a term applied in geology to all argil- 
laceous strata which possess to a greater or less 
degree the quality of splitting into laym parallel to 
the planes of deposition. It is the solidified mud of 


ancient waters, and is various in colour and com- 
position, the chief varieties being sandy, calcareous, 
purely argillaceous, and carbonaceous. Shale is 
frequently found deposited between seams of coiJ, 
and commonly bears fossil impressions. The variety 
known as bituminous shale bums with flame, and 
pelds an oil, mixed with parafi^ of great commercial 
importance. (See Pakafkin.) Alum is also largely 
manufactured from the shales of Lancashire, York- 
shire, and Lanarkshire. 

SHALLOT, a plant, the Allium a^calonieum^ a 
species of onion, the mildest cultivated. It is suf- 
ficiently hardy to endure the severest winters of 
England. The shallot is used to season soups and 
made-dishes, and makes a good addition in sauces, 
salads, and pickles. 

SHANKLIN, a town and watering-place of Eng- 
land, on the east coast of the Isle of Wight, 8 miles 
south-east of Newport, partly at the foot of high 
cliffs, but chiefly on elevated ground. It has a 
church dating from the reign of Stephen; literary 
institute, libraries, hotels, boarding-houses, &c., and 
railway and steamboat facilities. The celebrated 
Shanklin Chine is a deep and picturesque chasm in 
the cliffs near the town. Pop. (1891), 8921 ; (1901), 
4633. 


SHARI, a large river in Central Africa, which 
enters the southern side of Lake Tchad by several 
mouths after a course of about 700 miles from the 
south-east. See Tchad. 

SHARP, William, a celebrated English line 
engraver, was bom in London on .Tan. 29, 1749, and 
died at Chiswick on July 25, 1824. He first prac- 
tised as a writing engraver, but ultimately followed 
the higher branches of his art with great success. 
His merit was first recognized in connection with 
the engraving of Stothard’s designs for the Novelist’s 
M^q^fazine, and his chief works of large size are from 
paintings by Copley, West, Reynolds, Raeburn 
(Portrait of Loid Dundas), Stothard, Romney, 
Salvator Rosa, Annibal Carracci, Guido, Domeni- 
chino, and Van Dyck. 

SHARPE, Richard Bowdler, ornithologist, was 
bom on Nov. 22, 1847, in London, where his father 
was publisher and editor of Sharpe’s London Maga- 
zine. Educated at the grammar-schools of Peter- 
borough and Loughborough, he became in 1866 
libranan to the Zoological Society of London, and 
held that office till his appointment in 1872 as senior 
assistant in the zoologic^ department of the British 
Museum. Since 1895 he has been an assistant 
keej)er in the sub-department of Vertebrata. He 
has published several important works dealing with 
birds, of which we may mention : A Monograph of 
the Alcedinidffi (Kingfisher Family) ; Birds in Nature 
(1889); British Birds and Birds’ l^gs (1891); Re- 
view of Recent Attempts to Classify Birds (1891); 
British Birds (1894), in Allen’s Naturalist’s Library, 
of which he was general editor; Ac. He has al^ 
completed works left unfinished by Gould, to whose 
ornithological writings he has published an ana- 
lytical index (1898). He has ^ited and written 
about half of the great Catalogue of the Birds 
in the British Museum. He is a member of many 
scientific societies, and is LL.D. of Aberdeen Uni- 
versity. 

SHEBOYGAN, a town and port of the United 
States, in Wisconsin, oapital of a county of the same 
name, on Lake Michigan, at the mouth of the She- 
boygan River, 187 miles north of Chicago. It is a 
busy place, with a lame trade in wheat, lumber, 
coal, tan-bark, Ac., and contains manufactories of 
various kinds, especially of chairs and other furni- 
ture. It has an excellent harbour, docks, ship- 
yitfds, and large warehousea. Pop. (1890), 1^359. 
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SHEEP’S-HEAD, the name of afish (ArcAoMii^ 
or D^ploduB probatoeiphalua} of the fau^y Spaiidsa, 
oaoji^ht on the shores of Connecticut and Long Island. 
It is allied to the gilt-head and the bream, and is 
considered a delicious food. It is a stout, deep- 
bod^ fish, with eight vertical dark bands, and may 
Attain a length of 2^ feet. It receives its name from 
the resemblanoe of its head to that of a sheep. 

SHEEP-TICK, a well-known dipterous insect 
{MdopJiogui oxnnui) belongii^ to the family Hippo- 
boBoids or horse-flies. It is a pupiparous insect, 
the pups being shining oval bodies which become 
attach^ to the wool of the sheep. From these issue 
the tick, which is homy, bristly, of a rustv -ochre 
colour, and wingless. It fixes its head in the akin 
of the sheep, and extracts the blood, leaving a large 
round tumour. Sheep-dips are used to destroy them. 
It is called also sheep-Umse. 

SHEMAKHA, a town of Russia, in Trans- 
caucasia, about 70 miles north-west of Baku. In 
recent times it has suffered severely from earth- 
<quakeB, and in 1902 it was almost totally destroyed 
by one. Silk manufacture is the principal industry. 
It has a considerable trade. Pop. 2.^),000. 

SHEPHERD’S PURSE (Capseila Buraa-pas- 
toris\ a plant of the natural order Cruciferae, be- 
longing to the division Siliculosfe. It is an annual 
we^ found in all temperate climates, having simple 
or cut leaves and small white flowers. The flowers 
are succeeded by small heart-shaped pods (silicules) 
containing several seeds. In Britain it occurs in all 
aituations up to 1200 feet. 

SHERBROOKE, a town of Quebec province, 
Canada, capital of a county of the same name, about 
80 miles east of Montreal, on lK>th sides of the river 
Magog. It is a flourishing place, with manufactures 
of tweeds and other industries, for which its exten- 
sive water-power is utilized. Pop. (1891), 10,110; 
(1901), 11,765. 

SHERBROOKE, Robert Lowk, Viscount, was 
bom on December 4, 1811, at Bingham, Notts, where 
his father was rector. He was educated at Wiii- 
ohester, and at University C(»llege, Oxford, where 
he graduated with honours in 18^8, and for several 
years was a private tutor. In 183,5 he was elected 
a fellow of Magdalen, but in the following year he 
lost Ids fellowship by marriage. He now engaged 
in the study of law, and in 1842 was called to the 
liar as a member of Lincoln's Inn. Thinking that 
the colonies seemed to offer a field for his abilities 
the young barrister emigrated to Sydney, where he 
soon became a memlxir of the Legislative Councii 
As memlxir for Sydney he took a leading part in 
framing a new constitution for the colony, and laid 
the foundation of its educational system. In 1851 
he returned to England, and was elected for Kidder- 
minster in the Liberal interest. He first liecame 
prominent in parliament by an attack on Mr. 
Disraeli's budget for 1852, and when the Derby 
administration was overthroam Lowe was appointed 
by the new government to the jKist of joint -secretary 
to the Board of Control (1852-55), vice-president of 
the Board of Trade and paymaster-general (1855- 
58), and (in a new parliament, as member for Caine) 
vice-president of the Education Committee (1859- 
64). In the latter year he resigne<l his position, 
owing to his defeat in the House of Commons on 
an educational question, and for some years he re- 
mained out of office. In 1866 he rave a strenuous 
opposition to Lord Russell’s bill for an extension 
of the francluse, and published his speeches on the 
reform question in 1867. In the following year 
Lowe was elected for London University, and be- 
came Chancellor of the Exchequer in the Gladstone 
administration. He showed oonside i a b le ability as 


I a financier; but his proposal to tax matches (in 
1871) was withdrawn aimd the gibes of the o|^- 
I sition and the clamour of the people. He resig]^ 
his office in 1878 and was appointed Home Seoretwry, 
a post in which he remain^ until his party retir^ 
in 1874. When the Liberals again returned to 
power in 1880 he was raised to the peerage under 
the title of Viscount Sherbrooke. For some years 
before his death, which occurred on July 27# 1892, 
he had ceased to take part in public affairs. In 
1884 he punished a volume entitled Poems of a 
Life. See Life and Letters of Robert Lowe, Vis- 
count Sherbrooke (two vols., 1893), by A. Patohett 
Martin. 

SHERIDAN, Philip Henrt, American general, 
and the gi^test cavalry leader produced by the 
American civil war, was l^ni at Albany, New York, 
on March 6, 1881, and graduated at the Military 
Academy, West Point, in 1853. In that year he 
was appointed to the brevet rank of second lieu- 
tenant in the First Infantry, and from 1855 to 1861 
he served on the frontiers of Texas and Oregon. 
At the outbreak of tlie civil war he was a captain in 
the 13th Infantry. Haring greatly distinguished 
himself in the earlier battles of the war at Murfrees- 
boro, Chickamauga, and Chattanooga, in April, 
1864, Grant, on his promotion to the rank of lieu- 
tenant-general, appr)intc.Hl him chief of cavalry of 
the Army of the I’otoinac, and he made several 
daring cavalry raids into tlie South. His rush from 
Winchester to Cedar Creek, a distance of 20 miles, 
in Oct, 1864, which turned a Ftxleral defeat into a 
brilliant victory, is known as *S))eridan’s Ride*. 
During the final advance iqH>n Richmond he was 
Grant’s right-hand man : he fought the battle of 
Five Forks, whicli tiecessituted Lee’s evacuation 
of Richmond and Peterslmrg; and as Lee fled he 
constantly harassed and attacked him until he oom- 
]>el]ed his surrender at Ap)>omattox Court-house, 
April 9, 1865. After the war he held various 
military commands. In March, 1869, he became 
lieutenant-general, and in Fi4)., 1884, on the retire- 
ment of Sherman, he HUccetnlcKl to the command of 
the army. He ditri at Nonquitt, Massachusetts, on 
Aug. 5, 1888. Sheridan was i>ne of the greatest 
soldiers of the war, and though often placed in 
perilous positions he never lost a )>attle. An account 
of his militaiy career, written by himself, appeared 
in 1889. 

SHERMAN, a city of tlie United States, capital 
of Grayson county, Texas, 67 miles north of Dallas. 
It is the centre of a cotton, grain, and fruit district, 
and less than fifty miles frr>m it are extensive 
coal-fields. It contains large cotton -seed -oil mills; 
flour, saw, and planing mills; foundries, marble- 
w<»rks, Ac. Pop. (1890), 7385. 

SHERMAN, William Tpxtjmskh, an American 
general, was Isim at Lancitster, Ohio, on Feb. 8, 
1820. He entered as a military cadet at West 
Point, where he gra^luatcd in 1840, and received his 
commission as second lieutenant in the artilleiy. In 
this cap^ity he t<»ok part (1841) in a war i^ainst 
the Indians of Florida, and served in California 
during the Mexican war (1846), for which he was 
brevetted captain. During the ensuing time of 
peace be resigned his commission, and b^me suc- 
cessively a l>anker, a lawyer, and a superintendent 
of a military academy. At the outbreak of the 
civil war in 1861 he was appointed brigadier-general 
of volunteers by the U.S. government, soon after 
the battle of Bull Run, in which be took part ; and 
being sent into Kentucky, he demanded a force of 
200,000 men to meet the enemy in that region. As 
this large demand seemed folly to the authorities at 
Waahii^;toD, Shenuan was deposedt but altarwaxdi 
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rdoeived oommaad of a division in the anny of the 
Tenneesee, and contributed greatly to the sucoese of 
the battle of Shiloh (April 6 and 7, 1862), where he 
was wounded; His valuable servicee on this occasion 
having been officially reported by General Grant, he 
was appointed major-general of volunteers, and held 
command in Memph^ during the preparations for 
an advance on Vicksburg. In the successive attacks 
upon that fortified town Sherman played a con- 
spicuous part as commander of the 16th corps, and 
when at length the place was captured (July 4, 
1863), he was appointed brigadier-general in the 
regular army. In the advance vmich followed, 
Sherman had command of the left wing at the 
famous battle of Chattanooga (23rd to 25th No- 
vember), where his stubborn resistance to the Con- 
federate attack secured a great victory for General 
Grant. In the following spring (1864) Grant was 
appointed oommander-in-chief, and he at once gave 
Sherman command of the whole south-west, with 
orders to advance against Atlanta. With his force 
of 100,000 men and 250 guns he hemmed in the 
army under General Johnston, and finally captured 
the city of Atlanta (September 2). After a short 
stay in Atlanta to recruit, Sherman started with 
65,000 men upon his famous march to the sea. 
Having covert about 300 miles in twenty-four 
days, in his advance through the enemy’s territory, 
he arrived at Savannah on December 10, and in 
ten days the town surrendered. In the beginning 
of February he returned northwards through Caro- 
lina, compelled the evacuation of Charleston by a 
flank movement, fought a series of obstinate battles, 
and arrived in time to offer his services to Grant 
in his attack on Bichmond, where General Lee was 
intrenched. The latter, however, surrendered (April 
9), and in a few days afterwards General Johnston 
made terms with his opponent Sherman, whereupon 
the Confederate forces were disbanded and the long 
war was at an end. Subsequently, when Grant was 
made president, Sherman was appointed commander 
of the army, a post which he retained until 1884. 
He died at New York, Feb. 14, 1891. In 1876 he 
published his own Memoirs (two vols.), of which a 
revised edition was published the year after his 
death. 

SHIFFNAL, or Suifnal, formerlpr IfUtaU, a 
market -town of England, in Shropshire, 17 miles 
east of Shrewsbury. It is a place of great antiquity, 
picturesquely situated, and has a fine old church. 
There is a chain-factoxy and an iron-foundry. It is 
supplied with good water from an artesian well. 
Pop. (1891), 8531 ; (1901, diet.), 8007. 

SHILDON, a market town of England, in Dur- 
ham, 8 miles south by east of Bishop AucMand, in 
a lo^ity containing collieries, iron-works, and the 
extensive engine and wagon works of the North- 
Eastern Railway. Pop. (1891), 9637; (1901), 11,759. 

SHILLONG, a town of Ind^ in the Khasi and 
Jaintia Hills District, the administrative capital of 
the province of Assan^ on the Brahmaputra. It is 
a sanatorium, being situated on a table-land 4900 
feet above sea-level, between the Brahmaputra and 
Surma valleys. Pop. (1891), 6720, now rapidly in- 
creasing. 

SHIMONOSEKI. See Simonobkki. 

SHINTOISM, one of the two great religions of 
Japan. In its origin it was a form of nature wor- 
ship, but the essence of the religion is now ancestor 
worship and sacrifice to departs heroes, The sun 
M supreme god was regarded as the founder of the 
imperial d^asty. It is also known as SifUuum, 

oHIP-OANAL, a canal for the passage of sea- 
going vessels. Ship-canals are intended either to 
make an inland, or comparatively inland place, a 


seaport, or to connect sea with sea and thus obviate 
a long ocean navigation. Of the former kind are ^e 
Man^ester Ship-Canal, making that city a seaport^ 
and the Amstei^m Canal, which gives Amstenlun 
a direct passage to the North Sea at Ymuiden. Of 
the latter kind are the Suez Canal, the Caledonian 
Canal, the North Sea and Baltic Cmial, and (not 
yet coi^leted) the Panami Canal, Nicaragua Canal, 
Ac. The Caledonian Canal was formra by the 
British government for military purposes. It is a 
example of a ship-canal which traverses hi^ 
aistricts and surmounts the elevation by locks. The 
Suez Canal (1860-69) is the greatest of all ship- 
canals yet complete. It has no locks whatever, 
and communicates freely with the sea, connecting 
the Mediterranean with the Red Sea, and greatly 
reducing the length of the voyage from London to 
India. See the separate articles. 

SHIPKA PASS, a pass in the Balkans, between 
Bulgaria and Eastern Boumelia, some 87 miles to 
the south-west of Rustchuk, about 4600 feet above 
the sea, the scene of a desperate and bloody ten 
days’ struggle during the Russo-Turkish war (August 
and Sept. 1877). In his futile endeavours to take 
Fort Nicholas at the summit of the pass from the 
RussianB, Suleiman Pasha lost 20,000 of his best 
men. 

SHIPLEY, a town in the West Riding of York- 
shire, England, 8 miles north from Bradford, of 
which it is practically a suburb, on the river Aire. 
There is a large parish church in the Gothic style. 
There are factories for the manufacture of worsted. 
Pop. (1891), 23,887; (1901), 25,670. 

SHIP -RAILWAY, a railway for transporting 
vessels from one body of water to another without 
shifting their cargoes. No such railway is yet in 
operation. A ship-railway was begun to be con- 
structed in 1888, by the aid of the Canadian govern- 
ment, between Chignecto Bi^, an extension of the 
Bay of Fundy, across the Chignecto Isthmus to 
Northumberland Straits, a distance of 17 miles. This 
will enable vessels to go from Prince Edward Island 
to St. John, New Brunswick, in twelve hours, and 
will be a great convenience for vessels coming from 
the St. Lawrence and the great lakes to St. John 
and the New England ports, which otherwise would 
have to go through the Gut of Canso or round Cape 
Breton. The vessels will be raised by hydraulic 
pressure a height of 40 feet to the level of the rail- 
way, and placed on a double track 18 feet from centre 
to centre, without disturbing their cargoes or pas- 
sengers. The ship will be conveyed on a long car- 
riage or cradle, and the immense weight will te dis- 
tributed over many wheels, the car hauled by 
two locomotives placed side by side. This railway 
has not yet been completed. The flexible-car system 
of ship-railway, proposed by William Smith, harbour 
engineer of Aberdeen, is designed to allow of the 
use of ordinaiy railway gradients. The car would 
be in sections, each carried on a compound bogie 
running on parallel lines. Vertical and lateral 
flexibility woidd be secur^ and the ship sustained 
on the car by water-cushions, so as to be virtually 
kept floating. The ship would be raised on to the 
oars by means of a submeiged shipway indosed with- 
in a wet-dock. 

8HOEBURYNESS, an urban district of Essex, 
on the estuary of the Thames, opposite Sheemess 
and 45 miles east of LondoxL A s^ool of gunnery 
is maintained here for the purpose of giving practioal 
instruction to officers and men of the artOlery, and 
carrying on all experiments in artUleiy and storea. 
Pop. (1891), 2990; (1901), 4065. 

SHOLAPUR, chief town of Sholaw I>islriot» 
Bombay Presidency, lndia» 150 miles by rail 
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Poona. Its situation between Poona and Haidar- 
ab^ has made it, especially since the opening of the 
railway in 1859, the centre for the trade of a large 
extent of country. Its chief industry is the manu- 
facture of silk and cotton cloth. Sholapur was 
stormed by General Munro in 1818, when the whole 
of the Fe&hwa*8 territories were incorporated in the 
Bombay Presidency. Pop. (including cantonment), 
(1891), 61,915; (1901), 75,288. 

SHOREDITCH, a parish and parliamentary 
borough of Middlesex, in the east of London, about 
H mile to the north-east of St. Paul’s. It has 
manufactures of furniture, boots and shoes, dry- 
salteries, Jtc. It was made a parliamentary borough 
in 1885, with two divisions — Hoxton and Hagger- 
ston — one member for each division. Area, 648 
acres; pop. (1891), 124,009; (1901), 117,898. Shore- 
ditch is also a metropolitan borough under the recent 
London Government Act Pop. in 1901, 118,705. 

SHORTHOUSE, Joseph Henry, novelist, a 
native of Birmingham, was bom on ^pt. 9, 1834, 
and was educated privately. He is engaged in the 
manufacture of sulphuric acid. His reputation rests 
upon one book, John Inglesant (1881), a romance of 
the Stuart period, which excited a gr^t amount of 
interest on its appearance. Among his later works 
are Sir Percival, a Story of the Past and Present 
(1886), and Blanche, Lady Falaise (1891). 

SHOSHONG, a town in the British protectorate 
of Becbuanaland, South Africa, about 400 miles 
north of Kimberley. It was at one time the capital 
of the Bechuana chief Khama, but after Bechuana- 
land became a British protectorate it was abandoned 
in favour of Palapye. Both are on the route from 
Cape Town and Kimberley to Buluwayo. Shoshong 
is the lAi]g^t native town south of the Zambesi. 

SHOTTS, a large parish of Scotland, in Lanark- 
shire, containing the villages of Harthill, Dykehead, 
Cleland, Ac., about half-way lietween Glasgow and 
Edinburgh. Coal and ironstone abound, and there 
are extensive freestone quarries, brick-works, and 
paper-mills. The Shotts ironworks were established 
in 1802, Pop. (1901), 15,562. 

SHREVEPORT, a city of the United States, 
capital of Caddo county, Iiouisiana, on the Red 
River, 40 miles south of Louisville (Kentucky), and 
327 niiles by rail north-west of New Orleans, with 
which it has regular steamboat communication. It j 
is situated in a splendid cotton -growing region, and 
is an important cotton market. Pop. (1890), 11,979. 

SHUJABAD, a town in Multan District, Pun- 
jab, India, about 5 miles from the present left bank 
of the Chenah, the trade centre for the richest 
portion of the district. Pop. (1891), 6329. 

SHUSHAN. See Susa. 

8IALK0T. See Sealeote. 

SIBSAGA^ chief town of Sihsigar District, 
Assam Province, India, on the navigable Dikhu, 

9 miles south of the Brahmaputra. It was once a 
capital of the Aham dynasty, and some impeding 
remains attest its former greatness. It is the seat 
of some river trade, and has exports of cotton, rice, 
and, above all, of tea. Pop. (1891), 5249. 

SID G WICK, Henry, English philosophical 
writer, was bom at Skipton, Yorkshire, on May 31, 
1838, his father being head-master of the grammar- 
school of that town. He was educated at Black- 
heath and Rugby, and in 1855 he entered Trinity 
College, Camlmage, where he had a distinguished 
career. He graduated as senior classic in 1859, and 
in the same year became fellow and assistant tutor 
of his college. He took part in the movement for 
the abolition of testsi, and in connection with it be 
resigned bis fellowship in 1869. In 1888 he was 
slecSed Knightbridge professor of moral philosophy 


in his univeraity, and two yoan later he again be- 
came an ordinary fellow of his ooUe^ He died on 
Aug. 28, 1900, Stdgwiok*8 publiSied works are: 
The Ethics of Conformity and Suhsoription (1871) ; 
The Methods of Ethics (1874; now in sixth edition), 
a work of great importance, in which he attei^ts 
to reconcile utilitarianism with intuitionism ; The 
Principles of Politicsl Eoonomv (1888), of an edeotio 
character; The Soope and Method of Eoonomio 
Sdenoe (1885), his presidential addrsM to the 
economic section of the British Association; Out- 
i lines of the History of Ethics (1886), an extend^ 
reprint of his article on Ethics in the Enoydopesdia 
i Britannica; and The Elements of Politios (1891). 
Sid^prick and his wife, a sister of the Right Hon. 
A. J. Balfour, took a leading part in the foun^tiou 
and development of Newnham College and in the 
opening of university examinations to women. One 
of his sisters was the wife of Archbishop Benson, 
his cousin. 

SIDI-BEL-ABBeS, a fortified town of Algeria, 
in the department of Oran, 48 miles by rail south of 
Oran, on tlte Mekerra, in a healthy, fertile, and 
populous plain. It is a town of quite recent origin, 
and is the centre of one of the chief esparto-grasa 
districts in Algeria. It also carries on a trade in 
alfa, cattle, hides, Ac. Pop. in 1896, 23,288. 

SIDMOUTH, Viscount. See Addington, 

SIEGFRIED. See Sigurd. 

SI-GAN-FOO. See Si-ngan-koo. 

SILCHAR, a town of Indio, the chief town of 
the Cachar district of Assam, and a military oanton- 
meut, on a neck of land formeil by a bend of the 
river Barak. The town has suffered on several oc- 
casions fmm earthquake shocks. l*op. (1891), 7523. 

SILUKES, an ancient British trilx> which in- 
habited the district included in the modem counties 
of Hereford, Radnor, Brecknock, Monmouth, and 
Glamorgan. They were of the earlier Celtic stock, 
and were amongst the most warlike of the British 
tribes. They were sulxlued by the Romans about 
78 A.n. It IS very prolsible that they included a 
large Iberian or pre-Celtic element. 

SILURUS, a genus of fishes of the family Siluri- 
dw, order Physostomi. Bee Bukat-pihuss. 

SILVER FIR. See Fjh. 

SIMCOE, Lake, a lake of pro v. Ontario, Canada, 
between Lake Ontario and (Georgian Bay, an arm 
of Lake Huron, aljout 50 miles north of Toronto. 
It is about 30 miles long and 18 miles wide, with an 
area of some 283 B4|uaru miles, and diseba^es itself 
into Lake Huron by the river Severn. Its banks 
are well wooded, ana it coiituins several islands. On 
its l>anks stand the towns of Barrie and Orillia, 
and the district is now covered with a net-work of 
railways. 

SIMON, J UUES (properly J ules Franqoib Simon 
Suisse), a French philosopher and statesman, was 
bom at Loriout, department of Morbihan, on Slst 
Dec., 1814, and educated first at the college of his 
native town and afterwards in the £cole Normrde, 
Paris. In 1839 he succeeded Cousin as professor 
of philosophy in the Borlx>nne, but lost this post in 
1852 by refusing to take the oath of allegiance to 
Napoleon III. He was returned to the Constituent 
As^mbly by the department of C6tes-du-Nord in 
1848. In 1855-56 he delivered a series of philoso- 
phical lectures in several tuwns of Belgium, and in 
1863 be was returned to the Chamber of Deputies 
for a division of the department of the Seine. He 
strongly opposed the war with Prussia, and after 
the revolution of the 4th Sept., 1870, he became a 
member of the provisional ^vemment, and was 
xninisteir of education under ^ien from 1871 to 
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1878. In 1875 he was elected to the senate^ and 
at the same time member of the Academy. In 
1876 he became leader of the Bepublioana, and 
was minister of the interior and premier until 
16th hlay, 1877, when he was diamissed by Mac- 
Mahon. He was a consistent advocate of free- 
trade and of liberal principles, and opposed M. 
Feny’s bill of 1879 for suppressing non-authorized 
religious bodies. In 1882 he was elected permanent 
secretaiy of the Academy of Moral and Political 
Sciences. He died in Paris on June 8, 1896. He 
edited various journals, including the Si^e and 
the Echo Universel His chief works include His- 
toire de Tficole d’Alexandrie (1844); Le Devoir 
(1854); La Liberty de Conscience (1869); L’Ouvri6re 
(1861); L'ficole (1864); Le Travail (1866); La 
Politique Radicale (1868); La Peine de Mort (1869); 
Souvenirs du 4 Septembre (1874); Le Gouvemement 
de M. Thiers (two vols., 1878); Le Livre du Petit 
Oitoyen (1880); Victor Cousin (1 887); La Femme du 
XX« Siwle (1891; many editions since); Quatre 
Portraits: Lamartine, Le Cardinal Lavigerie, &nan, 
L’Empereur Guillaume 11. (1896); kc. He also 
produced excellent editions of the writings of several 
peat French philosophers, including Descartes and 
Malebranche. 

SIMON'S TOWN, a port on the west coast of 
False Bay, Cape Colony, 224 miles by rail south of 
Cape Town, and 17 miles north by west of the Cape 
of Good Hope. It has a large arsenal, dockyards, 
three naval hospitals, a high-school, and extensive 
defensive works. The climate is excellent. Pop. 
8672. 


SIMS, Geobqe Robert, journalist and dramatic 
writer, was bom in London on Sept. 2, 1847. He 
was educated at Hanwell College and in Bonn, and 
in 1874 became a contributor to Fun. A few years 
later he began a series of contributions to the 
Referee under the pen-name of Dagonet, and he 
also wrote for the Weekly Dispatch. His works on 
the conditions of life in the London slums did a ^ood 
deal towards directing the attention of the public to 
the question of the housing of the poor. His most 
successful dramas are: The Lights o’ London; The 
Romany Rye; and, in collaboration. The Harbour 
Lights; In the Ranks; and London Day by Day. 
His novels include Rogues and Vagabonds; The 
Ring o’ Bells; Dorcas Dene, Detective; &a He has 
also written volumes of poems, amongst which are 
D^net Ditties; In the Harbour; &c. 

M-NGAN-FOO, Hsian-foo, Se-oan-poo, a large 
and ancient city of Northern China, capital of the 
province of Shense (Shen-si), on the river Wei-ho 
near its confluence with the King-ho, some distance 
west of the great bend of the Hoang-ho. It is said 
to have been the Chinese capital from 1122 b.o. to 
1127 A.D., and is rich in antiquities. The city is 
surrounded by strong walls, and contains an impe- 
rial palace and an arsenal. It is a great emporium 
of trade. The Chinese court retii^ to this city 
during the troubled period of 1 906-1. The pop. is 
estimated at from 600,000 to 1,000,000. 

SIOUX CITY, a flourishing city of the United 
States, capital of Woodbury county, Iowa, the second 
city of its state, on the east bank of the Missouri, 
where it is joined by the Big Sioux River, and at the 
south-east comer by S. Dakota. It is a well-built 
town, and has extensive packing- works, very large 
flax-seed-oil mill, and manufactories of various kinda 
It is the centre of a rich agricultural district, and is 
moreasing very rapidly. Among its buildings and 
institutions are a city -hall and public libiaiy; a 
TOUoe building; a county court-house; a Y.M.O.A. 
building; the university of the north-west; a high- 
school; a United States government bbilding; hoegii- 


tals; Ac. The Missouri is here crossed by a bridge. 
Though laid out only in 1854 it had in 1890 a 
population of 87,898. In 1880 the peculation was 
only 7366. 

SIOUX F.^LS, a city of the United States, the 
capital of Minnehaha county. South Dakota, on 
the Big Sioux River, 90 miles north of Sioux C^ty, 
Iowa. It stands in a good agricultural district con- 
taining many stone (quarries. Jasper is largely used 
for paving and buildmg. Considerable power is de- 
rive from the falls of the river. It is the seat of a 
Protestant Episcopal bishop and of a Roman Catholic 
bishop. Pop. (1890), 10,177; (1894), 18,664. 

SIRAJGANJ, or Serajounj, a town of Indii^ in 
Pabna district, Bengal, and the most important river 
mart in the province. It is situated near the main 
stream of the Brahmaputra, and is a central market 
for the produce of the surrounding country. Pop. 
(1891), 23,267; (1901), 23,114. 

SIR - DARIA ^ Russian district of Central 
Asia, which lies on both sides of the river Jaxartea 
or Sir-Daria; area, 194,863 square miles; pop. in 
1897, 1,479,848. It has Akmolinsk on the north; 
Aral Sea on the west ; Khiva, Bokhara, and 
Ferghana on the south; and Semiretchen^ on 
the east. It is drained by the Sir-Daria and 
the Chu, but much of it is desert. It includes the 
Kara-tau, Ak-sai, and Alexander Mountains, sepa- 
rating the basins of the Jaxartes and the Chu. The 
population is mixed, including Kirghiz, Tajik, and 
other stocks. Nearly half the land is devot^ to 
pasture. Among the animals reared are large num- 
bers of camels, i2ieep, horses, and cattle. The chief 
town is Tashkeud (pop. 166,414). 

SIRHIND, a tract of land intervening between 
the Jumna and Sutlej rivers, Punjab, India. The 
whole tract has hitherto been unfertile from want of 
irrigation, but the lately-opened Sirhind Canal will 
doubtless remedy this defect. 

SIRIFUL, a town in Afghan Turkestan, on a 
river of the same name, 100 miles B.W. of Balkh. 
The inhabitants are chiefly Uzbeks. Pop. about 
18,000. 

SIROHI, a native state in the Rajputana Agency, 
India; area, 1964 square miles. It is bounded on 
the north by Marwar, east by Mewar, south by Pa- 
lanpur, Ac., and west by Jodhpur. The country is 
much intersected and broken up by hills and rocky 
ranges, culminating in Mount Abu, and frequently 
suffers from drought. Dense forests cover the lower 
slopes of the Aravalli Mountains. The chief river 
is the Western Banas, but it is not perenniaL 
Wheat and barley are the staple crops. Pop. (1891)^ 
186,025. — The capital has the same name, and is 170 
miles from Ajmere. It has manufactures of sword- 
blades, daggers, knives, and spears. Pop. (1891), 
6872. 

SIRS A, a former district of the Punjab, India, now 
divided between the districts of Hissar and Firozpur. 
The town of Sirsa, a place of considerable trade, 
with a large annual cattle fair, is now in Hissar 
district. Pop. (1891), 16,415. 

SISAL, or Grass Hemp, a species of amve yield- 
ing a valuable fibre, a native of Mexico, Honduras, 
Central America, and specially cultivate in Yuca- 
tan. It is grown upon stony ground, and the leaves, 
from which the fibre is prepared, are between 2 and 
8 feet long. The pulp is cleaned away from eadfc 
side of the leaf, and the remaining fibre is then 
wadied and sun-dried. It has considerable oommer- 
fiial value in the manufacture of cordage and coane 
doth, on account of its damp-resisting nropertieB. 

SISTAN. See Sbibtak. 

SISTERHOODS, a name given to various reli* 
giouB charitable orders or aiwnriatinnH ol womenu 
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Thmaire ToynmnercraSyUidlM recently inoreued 
in number. The oldeet and largest is the Sisters 
oi Charity (also called Gray Sisters^ Daughters of 
Charityi Sisters of St. Vincent de Paul), a Roman 
Ci^olic order, founded in ld34 at Paris by St. 
Vincent de Paul, for the work of nursing the side 
in hospital and in their homes, and for the per- 
formance of charitable offices generally. The sisters 
take simple vows of poverty, chastity, and obedience, 
which are annually renew^; they add a fourth vow 
binding themselves to serve the sick. They number 
some 80,000 or 40,000, in upwards of 2000 houses, 
scattered over all parts of the civilized world. The 
Little Sisters of the Poor form another numerous 
charitable order, founded in France in 1840. They 
are numerous in other countries besides France, 
their special work being the care of poor and aged 
people of both sexes. Since about the middle of 
the nineteenth century a number of sisterhoods have 
been established in coimection with the English 
Church, the members devoting themselves to mis- 
sion work, hospital work, the reclamation of fallen 
women, teaching, Some of these have a numlier 
of bouses in London and elsewhere. In Ireland 
there are the Sisters of Charity, a congregation 
founded in Dublin in 1815 by Mary Frances Aiken- 
head, for the purpose of ministering to the sick and 
poor in hospitals and at their own homes. The rule 
IS that of the Society of Jesus so far as it is suitable 
to women. The older has over twenty houses in 
Ireland. The Sisters of Mercy are another im|Kjr- 
tant and flourishing order, founded in Dublin in 
1827, for carrying on works of mercy. Other simi- 
lar associations are the Sisters of the Assumption, 
founded 1839, educational; Sisters of St. Brigid, or of 
the Holy Faith, an Irish educational order, founded 
1857 ; Sisters of the Good Shepherd, founded in 
1646 for the reformation of fallen women; Sisters 
of the Holy Child Jesus, a recently-founded Ameri- 
can educational order; &c. See Msrct (Sisters 
OF) in Supp. 

SITAPUR, a district of British India, in the 
Lucknow division of the province of Oudh, United 
Provinces; area, 2255 wjuare miles; jK»p. (1891), 
1,075,418. The district consists of a plain, and is 
generally well wo<xled and closely cultivated. — 
SiTAPUR, the capital of the district, is picture8(|uely 
situated on the Sarayan river, 52 miles N. by w. of 
Lucknow. There are cantonments here. Pop. (with 
cantonments, 1891), 21,380; (1901), 22,557. 

SKEAT, Walter William, a distinguished Eng- 
lish scholar, was bom in London on Nov. 21, 1835. 
He was educated at King’s College School and 
Highgate School, London, and matriculated at 
Christ’s College, Cambridge, where he graduated as 
fourteenth wrangler in 1858. Two years later he 
became a fellow of his college and curate of East 
Dereham, in Norfolk, and in 1862 he went to Godal- 
ming, in Surrey, as curate. He was ap|>ointed a 
mathematical lerturer of Christ’s College in 1864, 
and since 1878 he has held the ErlingUm and Bos- 
worth professorship of Anglo-Saxon in the university. 
In 1883 he was re-elected to the fellowship which he 
had vacated by marriage. Dr. Skeat’s work in the 
philology of the English language, especially in ite 
older forms, is of the utmost value, and has contri- 
buted much to stimulate interest in such studies. His 
chief original publications in this department are: 
A McBSo-Gotbic Glossary (1868); Etymological Dic- 
tionary of the English Language (18711-84), his most 
important woric; Concise Etyn^logical Dictionary of 
the E"gl«h T f*»g»M>ge (1882; new edition, rewritten 
and rearranged, 1901 ); Principles of English Etymo- 
logy (two series, 1887 and 1891); Primer of English 
Etyxnology (1892), a smaller work based upon the 


meoeding, but dealing only with the native element; 
The Chaucer Canon, with a Dioouasion of the Works 
associated with the name of Gleoffirey Chaucer (1900); 
Place Names of Cambridgeshire (1901); and Notea 
on English Etymology (1901). Ainonff the numerous 
editions of English texts whidi he nas edited for 
various societies and publishers we mention the 
following: Lancelot of the Laik (E.E.T.S., 1865); 
Northumbrian and Old Mercian GMpela,BynopticaUy 
arranged, (1858>78; new edition, 1890), the com- 
pletion of a work begun by J. M. Kemble ; Havelok 
the Dane (KE.T.8., 1868); Barbour’s Bruoe (1870- 
89); Specimens of Early English (new edition, 1879), 
with I>r. R. Morris; The Vision of William ooncem- 
ing Piers the Plowman (two vols., 1886), giving 
the three texts parallel, with notes, glossary, &o.; 
./Elfric’s Lives of Saints (1882-98); Chatterton’s 
Poems (1871); Twelve Facsimiles of Old English 
Manuscripts (1892), with introduction, &c.; The 
Works of Chaucer (with notes, glossary, Ac., six 
vols., 1894-96; with a supplementary vol. of murioua 
Chaucerian pieces, 1897) ; and The Student’s Chaucer 
(1895). He founded the English Dialect Society in 
1873, and was its chief member during the twen^- 
three years of its existence. For it he preparra 
several provincial glossaries, and upon these and the 
other publi(Uitions of the society the new Dialect 
Dictionary is based. A Student’s Pastime (1896) 
consists of articles contributed by him to Notes and 
Queries. He has also translate Uhland’s Songs 
and Ballads (1864). 

SKEGNESS, a rising English watering-place on 
the Lincolnshire coast, 20 miles north-east of Boston; 
with hotds, lodging-houses, pleasure-garden^ pier, 
and fine sands. Pop. (1891), 1488; (1901), 2140. 

SKELTON, a town of England, North Riding of 
Yorkshire, district of Cleveland, 10 miles east by 
south of Mi(ldleH))rough, with extensive iron-mines. 
Pop. of urban district of Skelton and Brotton in 
1891, 11,842; in 1901, 13.239 

SKEN^ William Forres, Scottish historian 
and Celtic scholar, was bom 7tb June, 1809, at 
Inveriu, in Knoydart, Inverness-shire, being the son 
of James Skene of Kubislaw, an intimate friend of 
Sir Walter Scott, while his mother was a daughter 
of Sir W. Forties of Pitsligo, He was educated at 
the High School, Edinburgh, and studied in Ger- 
many and at St. Andrews and Edinburgh Univer- 
sities. In 1831 he liecame a writer to the signet^ 
and for about forty years was the head of a pro- 
minent legal firm. From an early age he devoted 
his leisure to archeolomcal and historical research, 
being a keen student of national and family history, 
and familiar with the Highlanders and their lan- 
guage from his youth up. His chief works include 
The Highlanders of Scotland, their Origin, History, 
and Antiimities (two vols., 1837); The Four Ancient 
Books of Wales (two vols., Edin. 1868); and Celtic 
Scotland, a History of Ancient Alban (three vols., 
Edin. 1876-80). The last is his chief worl^ and 
as a monument of learning, industry, and histori- 
cal insight, is never likely to l>e superseded. Its 
first volume deals with the history and ethnology, 
the second with the church and culture, and the 
third with land and people. Besides the above ha 
edited The Dean of Lismore’s Book, with Intro- 
duction and Notes (1861); Ancient Gaelic Poetiy; 
Chronicles of the Piets and Soots, and other Early 
Memorials of Scottish History (1867); and Fordun^ 
Chronicles of the Scottish Nation (two vols., 1871). 
Another work of his was one on the family of Skena 
of Skene for the New Spalding Club. He was 
active in charitable and religious work (he belonged 
to the Episcopalian body), was well equipped in 
theology, and. compiled a little manual entitled 
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Goipel Histoxy for the Yoiinff. He was LL.D. 
of SSdinbuiigh and D.C.L. of Oxford, and in 1881 
was appointed historiographer royal for Scotland 
in auooeasion to John Hill Burton. He died at 
SdinbuTffh on 29th August, 1892. 

SKIEN, a town and seaport of Southern Norway, 
on the navigable river nam^ from it, 65 miles south- 
west of Christiania, with which it is connected by 
railway. It was originally founded in the four- 
teenth centuxy, but, owing to repeated destructions 
by fire (the last in 1886), it is of quite modem con- 
struction. Its chief buildings are the new church; 
the fine town-house; and the Festivitets-Lokal, with 
a public library and baths. Skien is the birthplace 
of Ibsen. Pop. about 9500. 

SLAITH WAITE, a manufacturing village of 
England, in Yorkshire (W. Riding), on the river 
Colne, 5 miles south-west of Huddersfield, with 
factories for cotton-spinning, woollen, and worsted 
goods ; and mineral baths that attract many visitors. 
Pop. (1891), 4670; (1901), 4763. 

SLIEVEN, Slivicn, or Slivno, a town of Eastern 
Roumelia, at the foot of the Balkans, 70 miles to 
the north of Adrianople, with manufactures of cloth, 
otto of roses, Ac. The vine is cultivated in the dis- 
trict, and there is an important annual fair. Pop. 
(1900), 24,542. 

8LIVEN. See preceding article. 
SLOTH-BEAR. See Aswail in Supp. 

SLOYD, Sl^Ijd (a Scandinavian word equivalent 
to the English deight)^ a system of manual training 
for pupils in elementary and higher schools, much 
in vogue on the Continent and practised in some 
English educational establishments, in which the 
pupils are accustomed to the use of tools in a handi 
criJt which is not necessarily intended to form 
their future exclusive or main occupation. It is 
applied to any useful hand-work, such as carpentty, 
metal -work, basket-work, fretwork, bookbinding, 
Ac., but is usually confined to wood-aloydf or the 
use of the knife and carpenter’s tools. The ad- 
vocates of the Sloyd system lay stress on its 
educational, rather than on its practical value, ^ey 
claim for it an important moral, physical, and 
intellectual influence over the pupil. The work 
done under it is not intended for teaching trades, 
nor is it advisable to have skilled artisans as 
teachers. The conception of such a system is found 
in the works of certain German philosophers and 
educationists, but it was in Sweden that it was 
first introduced. There is a training school for 
Sloyd near Gothenburg, which is attended by 
teachers from all countnes. The system is already 
practically introduced into America under the name 
of ma/nual training, A Slhyd association, known as 
the Educational Hand-work Association, has been 
formed in Britain. 

SMALL HOLDINGS. See Allotments in 
Supp. 

SMILES, Samuel, LL.D., was bom at Hadding- 
ton, Scotland, on Dec. 23, 1812, and educated for 
the medical profession. He practised for some 
years as a surg^n at Leeds, when he liecame editor 
of the Leeds Times in succession to Robert Nicoll. 
In 1845 be became secretary to the Leeds and 
Thirsk Railway, and in 1854 to the South-Eastern 
Railway, from which he retired in 1866. He is the 
author of many works on industrial enterprise, the 
chief of which are: Life of George Stephenson 
(1857); Selp-Help (1859), which attained a very 
great success; Workmen’s Earnings, Strikes and 
Wages (1861); Lives of the Engineers (four vo^, : 
1861; new ed., five vols., 1876); Industrial Bio- 
giuphy (1868); Lives of Boulton and Watt (1865); 
The Huguenots, their Settlements, Churches, and 


Industries in England and Ireland (1867); Chav- 
acter (1871); The Huguenots in Fn^ after the 
Revocation of the Edict of Nantes (1874); Thrift 
(1875); Lives of Thomas Edwwd (1876), Bol^ 
Dick (1S78), and George Moore, Merchant and 
Philanthropist (1878); &lf-Effort (1889); Jasmin, 
the Barber -Poet (1891); and Josiah Wedgwood 
(1894). These works are characterised by their 
good moral teaching, they are written in a clear 
and simple style, and many of them have been 
tra^lated into various European languages. The 
University of Edinburgh conferred the degree of 
LL.D. on Smiles in 1878. He has contributed 
largely to various reviews and other periodicals. 

Smith, Gxoboe, writer on Indian subjects, was 
bom at Leith on April, 28 1883. Educa^ at the 
High School and University of Edinburgh, he was 
principal of Doveton Ollege, Calcutta, in 1854>59, 
and editor of the Calcutta Review in 1857-64. He 
afterwards edited The Friend of India for a long 
period, and during the fifteen years 1860 *>75 he 
was India correspondent of The T^imes. From 1879 
till his retiral in 1901 he discharged the duties of 
foreign secretary to the Free (latterly United Free) 
Church of Scotland. He is a companion of the 
order of the Indian Empire, and an honoraxy LL.D. 
Dr. Smith has written admirable works on the his- 
tory of missions and missionaries, especially in India^ 
including a Short History of Christian Missions 
(1884); The Conversion of India, from Pantaenus 
to the Present Time (1894) ; Life of Dr. John 
Wilson (1878) ; Life of Alexander Duff (1879) ; 
Life of William Carey, Shoemaker and Missionary 
(1885); Stephen Hislop: Pioneer, Missionary, and 
Natur^ist in Central India (1888); A Modem 
Apostle (1890), being a life of the Rev. A. N. 
Somerville ; Henry Martyn, Saint and Scholar 
(1892); and Twelve Pioneer Missionaries (1899). 
He aLw edited the Annals of Indian Administra- 
I tion (nineteen vols.), and wrote the following works: 
India since the Mutiny (1874) ; The Student’s 
Manual of the Geography of British India, Political 
and Physical (1882); and Twelve Indian Statesmen 
j (1897). 

SMITH, George, Assyriologist, was bom at Chel- 
sea on March 26, 1840, began life as an engraver, 
but having studied the cuneiform inscriptions of 
Nineveh, obtained an appointment in the British 
Museum (1867). A few years later he published 
the Annals of Assurbanipal. In 1872 he made 
known bis striking discovery of a series of tablets 
in the British Museum containing, amongst other 
records, the Babylonian legend of the fioed. This 
led to his making two expeditions to the site of 
Nineveh, resulting in the finding of inscriptions 
completing portions previously discovered. Particu- 
lars of these journeys are recorded in his Assyrian 
Discoveries, published in 1875, and other results 
were contain^ in his Chaldean Account of Genesis 
(1876). In 1876 he made another journey to the 
East for the purpose of continuing his explorations, 
but died at Aleppo. He wrote, amo^ other works, 
concise histories of Assyria and ^bylon ; The 
Assyrian Eponym Canon (1875); and the Phonetic 
Values of Cuneiform Characters U871). 

SMITH, George Adam, biblical scholar, son of 
the above, was bom at Calcutta, Oct. 19, 1856. 
He was educated at the Royal High School and 
University of Eklinburgh, and studied for the 
ministry in the New College, Edinbuigb. After 
spending a short time at the Universities of Tu- 
bingen and Leipzig, he travelled in Egypt and 
S^^a. On his return he became assistant in 1880 
in the Free West Church of Brechin ; and after 
two years as Hebrew tutor in the Free Church 



SMITH-SNOW.PLOUGH. 


467 


College, Aberdeen, he became in 1882 minister of 
Queen’s Croes Free Church in that city. Since 
1892 he has been profeesor of Old Testament Ian* 
mia^ literature, theology in the Free (now 
XJmted Free) Church College, Glasgow, He again 
travelled in Palestine in 1891 and 1901. Prof. 
Smith’s first publication was a commentary on The 
Book of Isaiah (two vols., 1888 and 1890), in the 
Expositor’s Bible, which showed both a thorough 
knowledge of modem criticism and a sympathetic 
appreciation of the old Hebrew spirit. It was 
followed by The Preaching of the Old Testament 
to the Age (1893), and his extremely valuable 
Historical Gk^graphy of the Holy Land (1894; 
7th edn., 1901), m which the results of critical 
inquiry are applied with conspicuous ability in a 
new direction. His other works include : The l^k 
of the Twelve Prophets (two vols., 1896-97) ; Life 
of Henry Drummond (1898); Modem Criticiam and 
the Preaching of the Old Testament (1901), a aeries 
of lectures d^ivered in the United States; and con- 
tributions to The Sacred Books of the Old Testa- 
ment, Encyclopaedia Biblica. &c. Prof. Smith has 
had several honorary degrees conferred upon him. 
The publication of his Modem Criticism led to the 
formulation of charges of heretical teaching against 
him by members of his denomination. These charges 
were investigated by a committee, which reported 
to the Unit^ Free Church General Assembly of 
1902, and by a large majority it was decided to take 
no action against Prof. Smith. 

SMITH, Goldwin, writer on historical, political, 
and other subjects, son of a physician, was bom 
at Reading, Berkshire, on Aug. 18, 1823. He was 
educated at Eton, and proceeded thence to Univer- 
sity College, Oxford, where he hud a brilliant career. 
In 1846 be was elected a fellow of his college and 
called to the bar at Lincoln's Inn. From 1858 till 
1866 he held the rerius professorship of modem 
history at Oxford. He warmly supported the cause 
of the Union in the American civil war, and on a 
visit to the United States in 1864 he met with an 
enthusiastic reception. His writings on this sub- 
ject include: Does the Bible sanction American 
Slavery? (1863); On the Mbrality of the Emancipa- 
tion Proclamation (1863); and Speeches and Letters 
on the Rebellion (1866). In 1868 he went to the 
United States to assume the professorship of English 
and constitutional history in the Cornell University 
at Ithaca, but three years later he removed to 
Canada, where he has since resided. He received 
the honorary degree of D.C.L. from Oxford in 
1882, and is a regular contributor to the British 
periodical press. In politics he is opposed alike 
to imperialism and to Irish home rule, and can 
hardly be said to belong to any party. His publi- 
cations include: Irish History and Irish Character 
(1861); Lectures on Modem History delivered at 
Oxford 1859-61 (1861); Rational Religion (1861); 
The Empire (1863), a series of letters to the Daily 
News; Three English Statesmen (1867), dealing 
with Pym, Cromwell, and Pitt; A Short History 
of England down to the Reformation (1869); The 
Political Destiny of Canada (1879); Cowper (1880), 
in the series of English Men of Letters ; Lectures 
and Essays (1881); False Hopes: or Fallacies, 
Socialistic or Semi-Socialistic (1883); Jane Austen 
(1890), in the Great Writers Series; Canada and 
the Canadian (^estion (1891), in which he pro- 
phesies the inevitable absorption of Canada in the 
United States; William Lloyd Garrison: a bio- 
graphical essay (1892); The United States: An 
Outline of Political Histo^ (1893); Essays on 
Questions of the Day, Political and Social (1894), 
a series of reprinted articles in which his anti- 


Semitio. anti - Oeltio, and other domnatiams are 
dearly shown; Oxford and her OoUegee (1895); 
Guesses at the Riddle of Existence, kc, (1897); and 
The United Kingdom: a Politioal Histoiy (two 
vols., 1899). He has a powerful and attractive 
literaiy ^le. 

SMITH, J OHN (commonly known as Captain John 
Smith), one of the founders of the Englian oolony in 
Virmnia, was bora at Willoughby in Linoolnshire 
on January 6, 1580. After many adventures as a 
soldier of fortune in Europe, Asi^ and Africa he 
joined in the project to colonise Virginia, first 
expedition, which left London in 16^, consisted of 
three ships with a number of colonists, brides sailors 
Dissensions broke out before they had reached their 
destination, and Smith was condemned to be banged; 
but he escaped this fate, and became an active mem- 
ber of the colony. He made important geo^phioal 
discoveries, obtained supplies from the natives, and 
was finally intrusted with the guidance of the oolony. 
For a time he was a prisoner among the Indians ; 
but the story of Pocahontas connected with this 
seems to be, like others of Smith's adventures, un- 
deserving of credibility. (See PoOAHom'AS.) In 
1609 he was obliged to return to England. He 
subsequently viait^ the New Enj^land coast for the 
purpose of trade, and was taken prisoner by a French 
ship. He died in June, 1681. He published A 
True Relation of the Events connect^ with the 
Colonization of Virginia; Map of Virginia, with 
a Description of the Country; a Description of Now 
England ; General History of Virginia ; some books 
on seamanship, &c. 

SMITH, William Hknuy, son of W. H. Smith, 
bookseller, publisher, and newsagent, Strand, London, 
was bom in London on June 24, 1825. Educated 
at Tavistock, he liecame in due course a member of 
his father's firm. In 1868 he contested Westminster 
in the Conservative interest for the second time, and 
was successful. He continued to sit for Westminster 
till 1885, when, after the Redistribution Bill, he 
was returned for the Strand, for which division he 
was member till his death on Oct. 6, 1891. Mr. 
Smith was a member of the London School Board 
from 1870 to 1874, and subsetjuently held the follow- 
ing app<»intments: — financial secretary to the trea- 
sury (1874 -77), first lord of the adminuty (1877-80), 
secretary for war (1885). In 1886, on the resignation 
of Lord Randolph Churchill, Mr. Smith vacated the 
war office and assumed the leadership of the House 
of Commons as first lord of the treasury. His 
learlership was very successful, and won him the 
respect of all parties. He received the degree of 
D.U.L. from Oxford University in 1879. See Sir 
Herbert Maxwell’s Life and Times of the Right 
Hon. W. H. Smith (1893). 

SNAPPING-TURTLE, a species of American 
fresh -water tortoise Ixilonging to the genus Chdydra 
(C. ierperUina). See TorToibk. 

SNEEZE- WOOD, a South African tree (Ptorr- 
oxylon tUUe), with pinnate leaves, natural order 
Sapindacese, yielding a solid, strong, durable timber 
rivalling mahogany in lieauty. Its dust causes 
sneezing, so that it is troublesome to work. 

SNEEZEWORT {Achillea ptarmiea) a British 
composite plant of the milfoil genua, the pulverized 
leaves of which are said to cause sneezing. Its 
flower-beads are rather smaller than those of the 
daisy, and have both ray and disk white. 

SNOW-PLOUGH, an implement for clearing 
away the snow from roads, railways, Ac, There are 
two kinds: one adopted to be nauled by horses, 
oxen, &C., on a common highway ; the other to be 
placed in front of a locomotive to clear the rails of 
snow. A variety of the latter is adspted to street 
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tnunwaji. The fonner kind nsnally oonsiste of two 
boards fitted tc^ther so as to form an acute angle 
in front which is made to enter the snow. 

SOANE, Sib John, Enfflish architect, was bom 
at Whitchurch, near Beading, on Sept. 10, 1753. 
He was a mason’s son, and was for a time an errand> 
boy, but having gained some architectural know- 
led^ in two offices, he won first the silver medal 
(1772) and afterwards the gold medal (1776) of the 
Royal Academy, the latter for a design of a trium- 
ph^ arch. With the gold medal went a travelling 
studentship, which enabled him to spend three years 
in Italy. On his return he was employed on many 
public works. In 1738 he was appointed architect 
to the Bank of England, and in iHl clerk of works 
to St. James’s Pahtce, the Parliament Houses, and 
other public buildings. In 1794 he drew up plans 
for the improvement of the House of Lords, but 
though they were accepted James Wyatt was en- 
pged to carry them out. He was elected A.R.A. 
in 1795 and B.A. in 1802, and became professor of 
architecture to the Royal Academy in 1806. He 
was knighted in 1831, and died in London on Jan. 
20, 1837, having bequeathed his collection of works 
of art and £30,000 to the nation. The Soane Museum 
thus formed is housed at 13 Lincoln’s Inn Fields, 
London, and contains antique sculptures, bronzes, 
gems, models of ancient buildings, a collection of 
pictures, Ac. 

SOCIAL DEMOCRATS, an advanced body of 
socialists. They originated and are chiefly repre- 
sented in Germany, where they form a strong poUti- 
cal party. The Social Democratic Working Men’s 
Party was established in 1869. In 1875 they formu- 
lated a programme, which sets forth that labour is 
the source of all wealth and all culture, and that 
the emancipation of labour must be the work of the 
labouring classes. The party aims at the develop- 
ment of a free state and a socialistic society, the re- 
moval of all social and political inequality, &c. Re- 
limon is to be regarded as a private concern merely. 
The social democrats are a growing body in England 
and America. 

SOCIOLOGY, the science which investigates the 
laws and forces which reflate human society in all 
its grades, existing and historical, savage and civi- 
lized; or the science which treats of the general 
structure of society, the laws of its development, 
and the progress of actual civilization. Comte was 
the first to treat the subject from a scientific point 
of view. He was followed by Quetelet and Herbert 
8jx3noer. Sodolo^cal investigation has been pro- 
foundly influenced, and inde<^ almost completely 
transformed, by the application of evolutionary prin- 
ciples. Society is now regarded as an organism 
consisting of co-ordinated and mutually-dependent 
parts, ea^ of which has its own special function or 
functions; and social development or evolution is 
regarded as proceeding in accordance with the same 
laws and on the same method as organic evolution, 
of which indeed it is but the highest and most com- 
plex stage. The older or * atomic ’ theory, which re- 
garded the individual members of a society as almost 
entirely distinct and independent, and the social form 
as superficial and accidental, has completely dis- 
appear as a reasoned belief, but it still liners on 
in various archaisms and inconsistencies of thought 
and speculation. See Comte’s Traite de Sociolc^e ; 
Spencer’s Study of Sociology (1874), and Principles 
of Sociolo^ (1876-96, 3 vols.); ^njamin Kidd’s 
Social Evolution (1894); Heniy I^mmond’s Ascent 
of Man (1894); S^&ffle’s Bau und Leben des Socialen 
Kfirpers (2nd edition, 1896); Giddings’ PrinaipleB 
of STology (1896); &c. 

SODEBHAMN, a town of Sweden, in the pro- 


vince of (slefleborg, on the west eoast of the Gnlf ol 
Bothni^ some 48 miles north of Gefle. It carriei 
on an important trade in iron and timber, and has 
railway communication with Stockholm and the othei 
chief towns of the country. Pop. (1900), 11,258. 

BOGNEFJORD, an extensive fjord on the west 
coast of Norway, exhibiting xnag^cent rock and 
glacier scenery. It is in latitude 61® N., in the 

C vinoe of Bergei^ and Mnetrates ahnost to the 
ders of the province of Hamar. 

SOHAR, an important seaport of south-east 
Arabia, on the coast of Oman, about 120 miles tc 
the north-west of Muscat. It is a fortified town, 
with a considerable trade; and amongst its industriee 
are weaving and working in gold and silver. Pop 
24,000. 

SOLEMN LEAGUE AND COVENANT. See 
Covenant. 

SOLENHOFEN, or Solnhofen, a village of Ba- 
varia, near Eichstadt, noted for its lithographic 
stones. See Lithogkapht. 

SOMA, a plant belonging to the natural ordei 
AsclepiadaceeB, the Aadepim aoida] also an intoxi- 
cating drink obtained, it is supposed, from the plant, 
which the ancient Aryans believed was pleasing tc 
the gods as a sacrifice. They went so far in theii 
adoration of soma that they personified it as one of 
their highest gods. 

SOMBRERO ISLAND, a smaU rocky British 
island midway between Anguilla and the Virgin 
gn)up, West Indies. It has a lighthouse, and had 
large deposits of phosphate of lime, now worked out. 

SOMERSET, Robert Carr, Earl of, a favourite 
of James I., was bom in Scotland in 1589, and died 
in July, 1646. He was at first a page to James, and 
followed him to England when he succeeded l^iza- 
beth, in 1603. The king became greatly attached tc 
him, made him treasurer of Scotland, and gave him 
a seat in the upper house with the title of Viscount 
Rochester, and then Earl of Somerset. In the height 
of his greatness he married the divorced wife (with 
whom he had previously had an improper intimacy] 
of the young Earl of Essex, contrary to the advice 
of his friend and secretary. Sir Thomas Overbury. 
The countess never forgave Overbury for this ; and 
on her suggestion he was sent to the Tower for 
some trivial offence, and after a few months de- 
spatched by poison. The murder was discovered, 
and all the parties to it were condemned. The took 
in the crime were executed, but Somerset and hie 
wife were kept in the Tower. After a few years' 
imprisonment the unhappy pair obtained their free- 
dom and spent the rest of their days in obscurity 
and disgrace. See Overburt; and for a discussion 
of the whole affair see Mr. R. S. Gardiner’s history 
of the period. 

SOMERVILLE, a city of the United States, in 
Middlesex county, Massachusetts, forming really a 
suburb of Boston. 

SONDERBURG, a town of Prussia, in Schleswig- 
Holstein, on the island of Alsen, and on Alsen Sound, 
connected with the mainland by a pontoon bridge. 
Pop. (1895), 6247. 

80NNEBERG, a town of Germany, in the Duchy 
of Saxe-Meiningen, on the Rothen, about 12 milee 
east of Coburg. Its chief industry is connected with 
the manufacture of toys, chiefly dolls, of wood oi 
papier-machd, which |p> to all parte of the world, 
but especially to Britam and America. Pop. (1960), 
13,317. 

BONNENBURG, a town of Prussia, di^ct of 
Frankfort, on the Lenze, with silk weaving and 
other industriee. Pop. (1895), 5848. 

SORACTE, a celebrated mountain of Italy, 87 
milea north of Rome, now called Monte Sant* Oresle; 
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height 2420 feet It bed e temple of Apollo on ite 
summit 

SORATA, or Illaxfu, one of the highest of the 
AndeSf e volcanic oone in Boliyia> on the east side 
of Lake Titicaca. If, as Sir Martin Conway has 
recentl}r estimated, the height of Sorata is 23,500 
feet it is the culminating point of South America. 

SOREL, a town and river port of Canada, in the 
provinoe of Quebec, on Lake St Peter, at the mouth 
of the river Richelieu, with some manufactures and 
a considerable trade. It has docks, barracks, an 
arsenal, a Roman Catholic college, convent Ac. It 
was formerly the governor-genera’s summer resi- 
dence. Pop. (1891), 6669; (1901), 7057. 

SORIA, a town of north-eastern Spain, capital of 
the provinoe of that name, on the Douro, 120 miles 
E.N.E of Madrid. It contains an old palace and an 
old church, besides some interesting remains, but is 
of no other importance, save as the capital of the 
poorest provinoe of Spain. Pop. 7784. 

SOROKI, a town of Russia, in the government of 
Beasarabii^ on the Dniester. The vine is cultivated 
in the vicinity, and a considerable export trade in 
com and tobaofx) is carried on. Pop. 12,000. 

SOUL. See Seoul in Supp. 

SOUTH AFRICAN WAR (1899-1902). It is 
unnecessary here to attempt to set forth all the 
causes that brought about the war between Britain 
and the two Dutch republics of South Africa, if 
indeed our knowledge is at present sufficiently 
complete and accurate. The friends of the late 
republics would probably assert that they were 
practically forced to enter on the course they did in 
order to defend their lilierties, which were being 
threatened by Britain or by those who favoured 
British rule, and that Britain’s lust for gold and 
territory was the real cause of the struggle. To 
this it might be replied on behalf of Britain, that 
she had no wish to interfere with the lilicrties of 
either state, and repudiated any desire for more 
territory; that she had a right to demand Ixjtter 
treatment for her people in the Transvaal — equal 
treatment for all being a promise of long stand- 
ing— but that she had no intention of resorting to 
hostilities, and no expectation that war would 
break out, otherwise she would have been better 
prepared for it; also that she had no quarrel what- 
ever with the Orange Free State, and that the 
two republics were the aggressors, since they in- 
vaded British territory, and pnxilaimed its annexa- 
tion. The fact is, that a considerable body of the 
Dutch population of South Africa have never i)ten 
reconciled to the rule of the British, and no doubt 
icasonable grounds for discontent have not been 
wanting. (See Boers.) The small amount of 
compensation allotted to the Caj>e Colony, on the 
abolition of slaveiy in 1833, was one cause of much 
bitterness, and the retrocession of frontier territory 
to the Caffres was another. The ‘Great Trek’ 
begun in 1835 was an exodus of parties of dis- 
contented Boers — some 10,000 in all — from the 
Cape Colony, the movement latterly resulting in the 
establishment of the Transvaal or South African 
Republic, and the Orange Free State. The settle- 
ment agreed to by Mr. Gladstone’s government in 
1881 after Majnba — followed in a modified form 
by that of 1884— was generally looked upon the 
Boers of the Transv^ as a triumph for them. 
‘Majuba day’ was annually celebrated as commemo- 
rating a great event in their history, and this tended 
to keep alive a spirit of hostility to Britain, and to 
foster thoughts of a greater triumph that might be 
attained in the future. The wars with the natives, 
continued even after 1864, had made the Boers on 
the whole a military people, and about 1893 Pre- 


sident Kruger began to hiereasa the Transvaal 
armaments, seeing that nothing but foroe could 
ultimately ke^ the Outlaaders — that ia^ the non- 
Boer settlers in the Transvi^ espedally in Johan- 
nesburg — from gaming political right^ and that 
force would also be necessary to enable him to get 
rid entirely of British supremacy, and to secure, 
what he had long desired, free access to the coast. 
The Jameson Rud, so called — an ill-advised at- 
tempt made at the close of 1895 by a handful of 
British subjects, who invaded the Tnmsvaal with a 
view to gaining some advantage for the Outlandeia 
— furnished an excellent pretext for increasing tho 
warlike equipments of the oountiy, and the gold 
mines of the Rand supplied the funds which were 
lavishly spent on rifles, artillery, ammunition, Ac., 
all of the newest and beat. These funds had to be 
provided by the Outlanders, who, though they bore 
the great bulk of the taxation, and owned a great 
share of the property in the Transvaal, were ex- 
cluded from any share in the government, and were 
treated in a harsh and domineering spirit. Early 
in 1899 a numerously -signed petition from British 
residents in the Transvaal was forwarded by Sir 
Alfred Milner, the high commissioner, to the home 
government, setting h)rth the grievances of the 
|)etitionere, and declaring their |K)8ition to have 
become ‘intolerable’. It was then arranged, on the 
invitation of President Steyn of the Orange Free 
State, that matters should be discussed between the 
high commissioner and Mr. Kruger at the Free 
State capital, Bloemfontein. 'Phe {larties held 
meetings from 81 st May to 5th June, but no agree- 
ment was arrived at. Mr, Kruger now submitted 
to the Tmnsvaa) Volksrund a franchise scheme of 
his own, professe<lly meeting all legitimate or rea- 
sonable claims of the Outlanders. To this many 
of his friends gave their ap))n»val, though Sir A. 
Milner thought it came far short of what was re- 
quired. Then follf»wed more negotiation^ which 
sometimes seemed to give hope of a satisfactory 
result; but, apart from tlie franchise ({uestion, tho 
inadmissible claim of the South African Republic 
to the status of a jterfectly-indejiendent state still 
barred the way to a settlement. Meantime the war 
spirit was rising in the Transvaal ; loyalists in South 
Africa, and esjieciallv in Natal, began to get unea^, 
and urged ui>ori the home government tho necessity 
of taking steps for their defence in view of a possible 
outbreak of hostilities. On Sttpt. 8 the British cabinet 
deended to raise the garrison in Br>uth Africa to a 
strength sufficient to pmtect the colonies, while still 
continuing their effiirts for ]>eace, and it was deemed 
that an i^dition of 10,000 men, to lie drawn from 
India and the Mediterranean, would be quite suffi- 
cient for the purpose. Latterly, as a reply to the 
offer of the British government (on 22nd Sept.) to 
formulate their own proposals for a final settlement 
of the issues which had been created by the policy 
long followed by the government of the ^utn 
African Republic, the latter presented an ultimatum 
which could only mean war. In this document, 
delivered to the British agent in the Transvaal on 
Oct. 9, for answer within forty-eight hours, it wa» 
demanded that all matters in dispute should be 
settled by arbitration or in some other way to be 
agreed on; that all troops on the borders of the re- 
public should be instantly withdrawn ; that reinforce- 
ments which had arrivi^ in South Africa since 1st 
June should be removed from South Africa within 
a reasonable time; and that the troops now on their 
way to South Africa should not be landed. This, 
of cour^ as was intended, was equivalent to a 
declaration of war, and war at once followed, the 
Orange Free State, by a previous arrangement, 
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joining the neighbouring republio^ appaiently with 
anything but reluctance on the part of President 
Steyn a large proportion of the people. Ac- 
oording to the author of The Times Histoiy of 
^e War in South Africa: *The Transvaal went to 
war sooner than concede a small instalment of 
reform, and had no sooner declared war than it 
openly avowed that the object of that war was — not 
the maintenance of the Transvaal franchise in its 
existing form, but the destruction of the British 
power m South Africa. It was not merely in its 
strategy, but in its whole nolitical objects, that the 
war begun by the Transvaal was a war of aggression. 
In the eyes of militant Afrikanderdom it was not 
a war fought about some specific dispute; it was the 
war — the great war against the national enemy to 
which they had steadily looked forward.* 

The war was actually begun by the Boers invad- 
ing Natal and Oape Oolony, Ijadysmith in the former 
and Kimberley and Ma/eking in the latter being 
the places in which the greatest interest was almost 
immediately centred. At the beginning of the 
struggle the British regular troops m South Africa 
did not greatly exceed 20,000 in number, about half 
of them being in Natal under the command of Sir 
George White, who had his head-quarters at Lady- 
smitm On Oct. 20th the Boers who had invad^ 
northern Natal endeavoured to cut off the British 
camp near Dundee, where General Symons was 
stationed with about 5000 men. They were re- 
pulsed at Talana Hill, but the British general was 
mortally wounded; and the following day they were 
more severely defeated at Elandsla^te by General 
French's force from Ladysmith. It was necessary, 
however, to withdraw the northern garrison to 
Ladysmith, and this was done — ^after the Boers had 
been beaten off by General White at Rietfontein. 
The enemy were now in such force that (with Jou- 
bert as commander-in-chief) Ladysmith was soon 
completely invested, the railway from the south 
beixm seized, as well as the bridge over the Tugela 
at Colenso. Fortxinately sever^ naval guns had 
been got into Ladysmith before this, which enabled 
its defenders to reply to the powerful artillery that 
the Boers had plant^ on the neighbouring heights. 
Swarming down into Natal the invaders overran 
the countiy as far as the Mooi River and beyond, 
and it appeared that they might even attack Maritz- 
burg; but the first army corps of 54,000 men reached 
South Africa in November, and General Sir Red vers 
Buller, who had arrived to take supreme command, 
took under his charge a large portion of this force, 
and 80 was able to drive the Boers back and prepare 
for the relief of Ladysmith. Other divisions of 
the reinforcements were despatched inland from 
Cape Town, Port Elizabeth, and East London to 
aid in checl^g the Boer advance into Cape Colony, 
and to open the way to Kimberley. The force 
which undertook the latter task was under the 
command of Lord Methuen, while General Gatacre 
was to operate against the Boers in the Stormbexg 
district of the Cape Colony, General French being 
in command of a British ^rce between the two. | 
Advancing northwurd, Methuen assumed the offen- 
sive, drove the Boers from a strong position at Bel- 
mont, defeated them two days after at Enslin, and 
on November 28 dislodg^ them from a strong 
position at the Modder j^ver, which was crossed 
without opposition. Then followed a series of re- 
verses to the British troops, which cast a gloom 
over the whole empire, and gained for a w^ in 
the first half of December Sie ill-omened desig- 
nation of the * black week *. 

On Dea 10 General Gatacre attempted a night 
attack on a body of Boers strongly posted near 


Stormbeig; but after a toQsome night march his men 
unexpectedly came upon the enemy's position, which 
th^ were unable to capture, and were driven back 
with heavy loss. On the same day Genenl Methuen 
had shellra the Boers previously to attacking theii 
position at Magersfontein. Early next morning, 
while marching to the attack in quarter column, 
and on the point of deploying, the Highland 
Brigade exposed itself to a close fire from the Boer 
trenches and lost very heavily, the commanding- 
officer, General Wauchope, being killed. The thira 
and most serious reverse took, place in Natal. On 
the 15th December General Buller attempted, b^ 
what has been generally regarded as an ill-judged 
pl^ to force his way across the Tug^ela at Colenso, 
with the view of relieving Ladysmith. Notwith- 
standii^ a dii^lay of admirable courage on the side 
of the British, and certain partial successes — as was 
natural with the co-operation of such commanders 
as Hildyard, Dundonald, and others — the plan as a 
whole entirely failed, the failure being aggravated 
by casualties in killed, wounded, and missing 
amounting to over eleven hundred, while ten splen- 
did guns were abandoned to the enemy. 

On receiving the news of General Buffer’s repulse, 
the cabinet decided to send out immediately the 
seventh army division already being mobilized, to 
call up the remainder of the army reserve, to incor- 
porate a new yeomanry force, to allow twelve bat- 
talions of militia to volunteer for service abroad, to 
employ volunteers on active service, and to accept 
offers of help made by the great colonies. Lord 
Roberts was instructed to proceed to South Africa 
as commander-in-chief, with Lord Kitchener as chief 
of his staff; and Colonel Hector Macdonald was ap- 
pointed to succeed General Wauchope in command 
of the Highland Brigade. 

When ^6 year 1900 opened, the troops hemmed in 
at Ladysmith, Kimberley, and Mafeking were hold- 
ing their own, but at the ^t place enteric fever had 
begun to make serious ravages, and to cause much 
anxiety. In the Cape Colony General Methuen 
was confronted by General Cronje in a strongly- 
intrenched position; and Gener^ Gatacre, after 
falling back from Stormberg, was holding Sterk- 
stroom. General French in the Colesberg district 
was more actively employed, and succeed^ in de- 
feating the Boers in sever^ important actions. Lord 
Roberts and his staff arrived at Cape Town on Jan. 
10, but before anything could be done by the new 
commander-in-chief, General Buffer made another 
attempt against the Boer position at Colenso (11th 
January). With this unsuccessful movement is 
associated the name of Spion Kop, an eminence in 
the scene of action the seizure and temporary 
occupation of which cost many British lives to no 
purpose. Yet a third attempt was made to break 
through to Ladysmith (on Feb. 5), Vaal Krantz 
being a position which figured most prominently on 
this occasion; but amin the result was only dis- 
appointment, to the l^eged force more especially. 
Meanwhile Lord Roberts had been making plans 
for more effectively dealing with the enemy, and had 
got together a strong cavaliy force under General 
French between the Orange River and the Modder. 
While the attention of the Boers under General 
Cronje was drawn off by a movement carried out 
W General Macdonald and the Highland Brigade, 
General French advanced rapidly on Kimberley, 
and, in spite of all opposition, reached the phu^ 
dispersed the investing troops, and entered the town 
(16th Feb.). General Cronje at Ma|rez8fontein had 
now affow^ hiihself to get into a difficult position, 
not fully realizing the stren^h and intentions of the 
British, and thou£^ he tned to escape eastwaids 





• •Th« iK.rtraiti are Ireni photographs by Messrs. Bassano (lord Kitchener and General Hunter); KUlott & Fry (General 
Baaen-Powell); G. Knight (Sir Kedvers Bullerg Lafayette, Ltd. (General Macdiinalil); latniliert, Weaton, * Son (General 
- . .c. ^ UiLtusU Jt Sunk (Lord Rolnrrti); Wludow & Giovts (Lord M«thu«n). 
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towM^ Blo^ontem, it was too late. He was ment had piooeded him. The Bom wm foOowad 
to » n^t %t PMrdeberg, took refoM in the nnd beaten at Fienaampoort» about 15 miles from 
bed of the Modder, where he managed to hold out Pretoria. Meanwhile Gtaend BuUer had been ad- 
for a week, but being complete hemmed in, and vandng northwards through Natal, and had entered 
w attempt at his rescue by De Wet being defeated, the Transvaal from tiiat aide, driving the Boers 
he surrendered to General Boberts with over 4000 before him. On May 15 Dundee and Glencoe 
men. T^wm on t^ 27th of Februaiy, the anni* were retaken, on the 17th Newcastle, and by the 
versary of Majuba. Gro^e and the rest of the pri- end of the month he was encamped within striking 
a<men were Mnt to St. Helena. Meanwhile fiWi distance of Majuba and Laing's Nek, which were 
efforts were bemg xnade by Buller for the relief of strongly held by the enemy. But by a i^ilful tum- 
Ladysimt^and this time with spcoesa. After a ing movement General Hildyard secured command 
senes of difficult operations, the Boer left was finally of the Boer positions, wfaion wore at once evacu- 
tumM, and on February 28 Lord Dundonald rode ated. Bullers force had marched 50 milsB in six 
into Ladysmith, being followed by General Buller days, and had defeated the enemy in four engage- 
two days later. The garrison was found to be in sore ments. His troops were thus put in a position to 
straits for want of food, and had suffered severely co-operate with the main army under Lord Roberts, 
from disease as well as from the attacks by which and early in July the railway all the way to Pre- 
they had been harassed. One of the fiercest of these toria from Durban was open. The total number 
had been made on January 6, when the Boers had of British troops in South Africa by the mi^dl* of 
endeavoured to take the town by storjn, but were the year amounted to about 260,000. 
repulsed with heavy loss. On this occasion a posi- Shortly after the middle of May (1900) a most wd- 
tion known as Wagon H^ had been three times come piece of news reached Britain, namely, that 
captured and re-captured in the course of the day, the Bc^rs had been driven from Mafeking, and that 
Colonel Ian Hamilton here greatly distinguishing the town had been entered by a British foroe from 
himself. It has been said that ‘ the sucoe^ul de- the south. The place had been invested fronl the 
fence of Ladysmith was from a military point of 15th of October, when Cronje with a foroe of some 
view the most valuable achievement of the war, 9000 men had marched to the attack. Fortunately 
inasmuch as the loss of a garrison of 12,000 men it was well supplied with stores, and this, but much 
would bave been a graver disaster than any con- more the indomitable energy and fertility of resource 
ceivable defeat in the open field ; and, moreover, shown by Colonel Baden^owell, who commanded 
the fall of Ladysmith was to be the signal for the the small garrison, enabled it to hold out against all 
general rising of the Dutch in the Cape Colony and attempts of the enemy to capture it. A lost attempt 
Natal*. Following on the successes in the west of had been made to take the town on May 18 
the Orange State came successful operations by the Commandant Eloff, a grandson of President Kruger, 
generals m the northern parts of the Cape Colony This, like others, not only failed, l)ut the leader and a 
— Gatacre, Clements, and Brabant. Bloemfontein number of his men were tliemselves taken prisoners, 
now became General Roberts's objective, and after In the end of July an im])ortant success was 
General Joubert had vainly attempted to bar his gaiUed in the Orange River Colony by General 
way at Poplar Grove, and again at Driefontein, the Hunter, with the aid of Generals Bundle, Clement, 
British commander entered the capital of the Bruce-Hamilton, Paget, and Macdonald. As the 
Orange Free State practically without opposition result of a combined movement, a force of some 
(March 13). Kruger and Steyn fled away to the 4000 Boers under Prinsloo was surrounded by the 
north. The keys of the town were surrendered to British troops, and forred to surrender with guns, 
Lord Roberts, and the railways being soon repaired, horses, and wagons, the burghers being sent as 
through communication was opened between Bloem- prisoners to Ceylon. It had Been hopra that De 
fontein and Cape Town. The Orange Free State Wet would also be captured, but he, with 2000 men, 
was proclaimed British territory. succeeded in escaping, as on various subsequent 

There was a long halt at Bloemfontein for various occasions, 
reasoni — such as the necessity of getting fresh horses Advancing eastwards from the Pretoria district 
for the mounted troops, and of providing sufficient Lord Rolierts joined bands with Buller, and from 
supplies for a farther advance — but during this bis head-quarters at Belfast issued a proclamation 
period enteric fever proved a terrible scourge, and annexing the Transvaal to the Britisn dominions 
the enemy were encouraged to fresh activity. Several (Sept. 1 ). Previous to this General Buller had forced 
mishaps now befell different bodies of British troops, the Boers from a strong position they had taken up 
and De Wet approved himself a leader of exceptional near Machadodorp, and had thus effected the release 
ability on the Boer side, while Louis Botha also of a lai^ number of prisoners whom they had taken 
gained distinction for himself, havmg succeeded to with them from Pretoria. 

the chief command on the death of Joubert (March On Sept. 11 Mr, Kruger took refuge in Portu- 
27). The advance northwards from Bloemfontein guese territory, and many of his compatriots followed 
began on May 3. The British forces under Generals nis example, or scattei^ in different dii^ions, 
Ian Hamilton, French, and Pole-Carew, with Lord having previously destroyed many of their guns, 
Boberts at their head, often showed a front of 40 with vast quantities of ammunition and stores. Lord 
miles, and though the enemy repeatedly seemed to Roberts reported that there was nothing left of the 
threaten a determined stand, no effective resistance Boer armies but a few marauding bands, hut this 
was encountered, either on the Vaal or elsewhere, view of the state of matters proved to be rather 
One after another the Boer positions were turned; premature. On October 6 General Buller left the 
Botha's troops fled in confusion from Johannesburg, army for England; on the 20th of the same month 
where the Briti^ flag was hoisted on May 31, President Kruger slipped away to Europe <m board 
sad Pretoria, the Transvaal capital, was occupied on a Dutch man-of-war. Lord Roberts left for home 
June 5, no attempt being made ^ the Boers to hold before the end of the year, handing over the chief 
Hie forts. General Botha and a oousiderahle body command to Lord Klitchener. 
of men retired eastwards along the railway in the The war bad now entered upon what might he 
direction of Komati Poort, near the Portuguese called the guerrilla stage, during which the activity 
frontiar, in which direction President Kroger, Mr. and dar^ of such leaders on the Boer side as Botha 
Reiti^ and other members of the Transvaal govern- 1 and De Wet gave plenty of bard work to the British 
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troopi. Lookup with confidence for support from 
their Idnsmen in the Gape Oolony and Natal, and 
still hoping for the intervention of some European 
power, the Boer leaders planned two enterprises 
which they thought might yet retrieve their cause. 
Botha, with some 6000 men, was to make a sudden 
dash into Natal, and raid the country, if possible, 
all the way down to Durban, while De Wet was to 
execute a similar movement in the direction of Cape 
Town. These attempts were made in the early part 
of 1901. Botha’s plan was completely frustrate by 
a great sweeping movement of Uenend French ; the 
B^rs were dispersed Mdth the loss of guns, wagons, 
and immense numbers of cattle and sheep. De Wet 
fared no better, but, like Botha, he himself escaped 
•capture, though losing guns, ammunition, and wagons. 
Marauding bands that had belonged to his force 
managed, however, to enter the Gape Colony, and 
for a time gave much trouble, aided and encouraged 
as they were by their Dutch friends. To checkmate 
the B^r system of warfare Kitchener resolved to 
•clear the country of food and cattle so as to deprive 
the enemy of supplies, to protect the railways by 
chains of blockhouses, to carry similar chains across 
the country in suitable directions, and to keep the 
Boers perpetually on the move by mobile columns of 
British troops. Lord Kitchener’s measures were 
found exceedingly effective in the long run, but they 
•entailed the gathering together of great multitudes 
of Boer women and children into the so-called ‘con- 
centration camps’, where they were fed and cared 
for while their own people were fighting against the 
British. There can be no doubt that this humane 
measure helped to prolong the war, as the burghers 
were no longer hampered by having to see to the 
support of those before dependent upon them. 

Without attempting to detail the remaining events 
of the long-drawn-out war, we may briefly state some 
of the more im|)ortant. A di^ussion regarding 
terms of peace took place between Lord Kitchener 
and General Botha on March 28, 1901, but nothing 
•came of it; after this the gradual wearing down of 
the Boer resistance went on, and by the end of May 
the enemy had lost practically ail their artillery 
(apart from guns buri^ in the earth). On July 12 
the Free State ‘government’ and some important 
papers were captured at Keitz. President Steyn 
himself made a very narrow escape. On Aug. 7 
Lord Kitchener issu^ a proclamation calling for the 
surrender of the Boers by Sept. 15, on pain of the 
perpetual banishment of the leaders, and of the pro- 
perty of the others being charged with the cost of 
maintenance of their families in British hands. What 
•effect this step had is not very clear, but though the 
Transvaal and Free State lexers had already been 
discussing the advisability of giving in. President 
Kruger, from his safe retreat in Europe, urged them 
to continue fighting till their independence was 
«ecured. Renewed activity on the part of Botha, 
De Wet, and other Boer leaders followed, and the 
British met with one or two rather serious mishaps. 
But this could only postpone the already-assured re- 
«ult. By the end of the year 1901 there had been put 
out of action some 53,000 Boers in all, of whom over 
40,000 were in concentration camps, or were kept in 
•custody in St Helena, Geylon, India, Bermuda, or 
•elsewhere. After some ^reat ‘drives* organized by 
Lord Kitchener and earned out in the early part of 
1902, which resulted in the surrender of many 
burghers, and which owed their success largely to 
the blockhouse system, negotiations for peace were 
at last entered on (March 23), though military ope- 
rations were not suspended. The B^r leaders were 
granted facilities for meeting and discussing matters 
among themselves and with the different com- 


mandoes, and after this had gone on for some time^ 
on May 15 a conference of B^r representatives met 
at Yereemging to consider terms of sarrender. It 
was not till the last day of the month, however, that 
peace was absolutely secured, the surrender being 
signed at Pretoria by Lords Kitchener and Milner 
and the chief civil and military representatives of 
the Boers, and the war thus brought to an end. The 
main points agreed upon were: that the Boer forces 
would immediately lay down their arms and lumd 
over all guns, rifles, and munitions of war; that 
burghers in the field outside the Transvaal and 
OranTO River Colony, and all prisoners of war out- 
side South Africa, on declaring their acceptance of 
the position of subjects of Edwurd VII., should be 
brought back to their homes as soon as transport 
could be provided and their means of subsistence 
secured; that no proceedings civil or criminal should 
be taken against burghers so surrendering or return- 
ing, for acts done in connection with the war, unless 
as regards acts oontraiy to the usages of war; the 
Dut(£ language to be taught in public schools where 
parents desire it, and to be allowed in courts of law; 
the possession of rifles to be allowed to persons re- 
quiring them for protection, on taking out a license; 
military administration to be succeeded as soon as 
possible by civil administration, and ultimately re- 
presentative institutions and self-government; a sum 
of £3,000,000 to be granted for the purpose of assist- 
ing in the restoration of the people to their homes, 
besides advances on loan free of interest for two 
years. Rebels belonging to the Gape Golony and 
Natal were left to be dealt with according to the 
laws of the respective countries. 

In this OTeat struggle there had been engaged on 
the British side at one time or another, or sent to 
the seat of war as reinforcements, from the out- 
break of war until the condusion of peace, a grand 
total of 448,435 men of all arms. In this figure 
were included 228,171 regulars, 45,566 militia, 
36,520 yeomanry, 19,856 volunteers, 7273 South 
African constabulary, 18,229 regular troops from 
India, 29,000 Colonial contingents, 52,414 raised in 
South Africa. Of these 518 officers and 5255 men 
were killed, 1851 officers and 20,978 men were 
wounded, 654 officers and 15,617 men died of 
wounds or disease. How many men the Boers 
had in the field from first to last, including tho 
rebels belonging to Cape Colony and Natal, will 
probably never be known. The writer of The 
Times History of the War estimates the number 
at 60,000 to 65,000. With regard to the relatively 
large number of British troops he makes the follow- 
ing remarks: ‘When all the necessaiy deductions 
are made for lines of communication, troops for 
transport, remount, and supply services, and for the 
countless other subsidiary duties for which men 
have to he detailed, it is surprising how few, rela- 
tively, remain over to put into the line of battle. 
But the figures just given for the Boers are net 
totals. Forty thousand Boers meant practically 
40,000 rifles for the firing line. When we further 
consider that on the South African veld a mounted 
man is worth fully three or four on foot, not only 
from the point of view of actual fighting, but also 
from that of securing supplies and living off the 
countiy, the wonder at the nominal disparity of 
numbers ceases, and ^ves place to a sense of ad- 
miration for the orgai^ng power, for the discipline, 
and for the adaptability by which so formidable an 
opponent was overcome.* See The Times History 
of the War in South Africa, by L. S. Amery (voL l 
1900, voL ii. 1902 — not yet completed); Cnnliffe's 
History of Boer War; The Great Bkwr War, 

Sir A« Conan Doyle; Ac. 
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^IJTHA]jIi» a maiket town of England, in 
Middlesex, 12 miles west of St. Paul’s, forming an 
urban dis^ot with Norwood, a short distance to 
the south. Pop. (1891), 7896; (1901), 18,200. 

SOUTH BEND, a city of the United States, capi- 
tal of St. Joseph ooun^, Indiana, on the St. Joseph 
Biver, and on several railways, 85 miles east of 
Chicago. It has manufactures of wagons, agricul- 
tural implements, sewing-machines, &c. Near it is 
Notre Dame University, an important Roman Cath- 
olic institution. Pop. (1890), 21,819. 

SOUTHBOROUGH, a town of England, in 
Kent, 3 miles north of Tunbridge Wells, with 
chalybeate springs in the neighbourhood. Pop. 
(1891), 5409; (1901), 6977. 

SOUTHERN CROSS, a constellation of the 
southern hemisphere, composed of four stars, one of 
which is of the first, and two of the second magni- 
tude. They form a figure not unlike a cross, espe- 
cially when seen above the pole, and are the brat- 
knoMm of the southern constellations. 

SOUTHGATE, an urban district and residential 
town of England, 8 miles north of London, north of 
Hornsey, in Edmonton parish. Pop. (1891), 10,970; 
(1901), 14,993. 

SOUTH GEORGIA, a barren snow -covered 
island in the South Atlantic, 500 miles x.8.x. of the 
Falkland Islands, to which it is regarded os belong- 
ing. The area is alxmt 1000 square miles. 

SOUTH KENSINGTON MUSEUM. See 
Science and Art Education. 

SOUTH SHETLANDS, a group of islands in 
the Southern Ocean, south of S. America, on the 
Antarctic circle, originally discovered by , a Dutch 
seaman named Dirk Cherrits in 1 599. The islands 
are uninhabited, and covered with snow the greater 
part <»f the year. 

SOUTH SHIELDS See Shields. 

SOUTHWARK, a parliamentary and a munici|)al 
borough of London, on the south side of the Thames, 
locally in Surrey. The parliamentary borough in- 
cludes the three one-meml)er divisions of Rother- 
hithe, Bermondsey, and West S<iuthwark; the 
municipal borough comprises West Southwark and 
a part of Bermondsey, Uigether with the parliamen- 
tary bt>rough of Newington (Walworth and West 
Newington divisions), the remainder of Bermondsey 
being united with Rotherhithe to form the Ber- 
mondsey munici]ml borough. The most noUiworthy 
church is St. Saviour’s (restored in 1890-97), the 
church of the suffragan bishop of Southwark, con- 
taining the tombs of Gower, Massinger, and other 
famous men. The Surrey commercial docks and 
Southwark Park are in Rotherhithe, and the Metro- 
politan Taljemacle is in Newdngton. Tlie Tabard 
Inn of the Canterbury Tales and the Glolje Theatre 
of Elizabethan times were in Southwark. Pop. of 
pari. bor. in 1901, 214,085; of metropolitan borough, 
206,128. 

SOUTH-WEST AFRICA, German (in German, 
Deutseh’HudwesUifrika)^ a colonial jKisscasion of Ger- 
many in South Africa, Vx)unded on the west Ijy the 
Atlantic ; on the north by Portuguese West Africa, 
from which it is separated in part by the river 
Cunene ; on the south by Cape Colony, the boundary 
being the Orange River ; and on the east by Bechu- 
anal^d. The coast-line is about 930 miles in 
length, and the colony includes a narrow tongue of 
land in the north-east extending to the river Zam- 
besL A small district around Walfish Bay and 
some islands near the coast belong to Cape Colony. 
The total area of the territory is about 820,750 
uare miles, and it is usually r^arded as consisting 
anorthem part, Damsraland, and a sonthem part, 
Great Kama or Namaqua Tsuid. Along the coast, 


which is generally of a dreary, desert bharacter, 
there are many sand dunes of oonsidexmble siae. In- 
land, the country riaes in a terrace formation to a 
plateau or ridge croaaed by mountain chains^ from 
100 to 200 milea from the ooaat, the highest eleva- 
tion being Omatako (8790), north-east of Walfiah 
Bay. To the east of these mountains the territory 
slopes generally eastwards and southwards towards 
the Kalahari Desert None of the rivers flowing to 
the Atlantic is perennial The Swakop, reaching 
the sea at Swakopmund, on the northern frontier cS 
the British enclave, is of some importance, but the 
longest river in the colony is the percmnial Great 
Fish River, which flows southward and joins the 
Oran^. There are hot springs at Windhoek and 
elsewhere. The must important harbours are those 
of Walfish Bay and Swakopmund, the latter of 
which has recently been much improved by the 
German authorities, and is now the chief one of the 
colony. Angra I*et{uena in the south is an excellent 
harbour of considerable size, but the country behind 
it is a waterless desert. The colony is crossed by 
the Tropic of Capricorn, but the temperature ia 
generally much lower than the latitude would load 
one to expect. The rainy season extends from 
December to May. The rainfall increases from 
south to north and from west to east. Thus, at 
Sw'akopmund in a recent year the total fall was ‘5 
inch, whilst at Windhoek it was 20*3 inches. Except 
in a few parts the climate is healthy, but much of 
the country aptHuvrs to lie unsuited for settlement. 
The fauna is that of Houth Africa generally. The 
ctmntry to the east of the hills is well adapted for 
the rearing of cattle and sheej), the former especially 
in Damaraland, and the latter in Great Namaland. 
Home districts in the north -oust are said to possess 
g<Kid agricultural cajuibijities, hut os a whole the 
country is not an agricultural one. Copper ore is 
abundant, and profitably worked in several places. 
Lead has also Isieii found, and guano deiKtsits on the 
coast are productive. The nati ve ]>opulation is gener- 
ally Biintu in the north, Hottentot in the south, and 
mixtid in the centre. The chief groups are: (1) the 
Ovamlx) or (^vainpo, north of lat. 19® B., a Bantu 
jieople DunilM::ring some 50,000; (2) the Herero or 
I Damara, a Bantu |M;ople between 19® and 22® s. lat., 
niimliering ulxmt 97,000; (3) the Hottentots, south 
of 22® H. hit., alx)ut 13,000 in number; (4) the Hill 
Danmra, a Bushman trii>e among the Herero, num- 
fiering some 10,000; (5) the Bustards, alxiut 2000, 
Dutch-Hotteiitot half-brcteds; Ixisides Bechuanas, 
Bushmen, Ac. The total |^K)pulation in 1901 was 
about 200,000, including 3639 settled whites. Of 
the latter, 2222 were Germans and 575 were Boent, 
The chief exf>ortH are ^ano, cattle, and ostrich 
feathers, the total value being afsmt £70,000. The 
im[x>rts in 1899 amounted to £447,050. Ox wagons 
are os yet the leo/ling means of transport. A narrow- 
gauge railway from Hwakopmund to Windhoek was 
completed in 1902. A German line of steamships 
regularly calls at Bwakopmund and An£p*a P^uena 
on the way to Port Nolloth and Cape Town. 
Beveral oom|)anies, German and English, are ex- 
ploiting the country. It is umler an imperial gov- 
ernor, and for administration purposes it is divided 
into districts. Germany owes this colony to the 
business operations of a Bremen merchant, F. A. C. 
Ltideritz, at Angra Pequena in 1888. LUderiiz 
acquired rights over a large hinterland, and in 1884 
the whole was d€x:lared a protectorate of the German 
Empire, Imt it was not ^1 1889 that the Germans 
could be said to have established anything like an 
effective authority. Several native rebellions have 
since bad to be suppressed. 

SOUTH WOLD, a municipal borough, seaport 
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and wateringjdaoe of England, in Suffolk, near the 
mouth of the Bl 3 rih, 10 miles south by west of Lowes- 
toft, and about the same distance north by east of 
Aldeburgh. It is pleasantly situated on rising 
ground, and is a place of various attractions, includ- 
mg fine promenades along the cliffs, and an exten- 
sive common. Two naval battles between the Eng- 
lish and Dutch are known by the name of SouthwoM 
^y or Sole Bay: the first took place in 1665, the 
second in 1672, and in both the English, under the 
Duke of York (James II.), were victorious. Pop. 
(1891), 2811; (1901), 2800. 

SOUVESTRE, £mile, a popular French novelist 
and dramatist, was bom at Morlaix, Finist^re, on 
April 15, 1806. After editing a li^ral paper at 
Brest for some time he settled in Paris (1836), where 
he attracted attention by his sketches of Brittany, 
and was soon recognir^ed as one of the foremost 
writers of the day. Amongst his best works are: 
Les DeriiieiB Bretons; Foyer Breton; L*Homme 
et TArgent; Confessions d’une Ouvri^re; Un Philo- 
sophe sous les Toits. The last-named received the 
pnsse from the French Academy in 1851. Of his 
dramas the most noteworthy are Henri Hamelin; 
L’Oncle Baptiste; and La Mousse. Souvestre is 
noted for the high moral tone of his writings, and 
for his sympathy with the poor. He died on July 
5, 1864. 

SOWERBY, a town of England, in the West 
Riding of Yorkshire, about 4 miles s.w. of Halifax. 
It gives name to a parliamentary division. Pop. 
(1891), 4061 ; (1901), 8658. 

SPAR, in mineraiogy, a term employed to in- 
clude a great number of crystallized, earthy, and 
some metaUic substances, wnich easily break into 
rhomboidal, cubical, or laminated fragments with 
polished surfaces, but without regard to the ingre- 
dients of which they are composed. Thus we Imve 
the felspars, fluor-spar, &c. 

SPEARMINT {Mentha mridis), a European and 
North American species of mint often cultivated 
for making sauce and in order to obtain a flavouring 
essence from it. See Mim*. 

SPEARWORT, the name popularly given to two 
entire-leaved species of the genus Jianunoulvs, The 
great speaiwort is the JL Lingua^ and the lesser 
spearwort is the iZ. flammula. Both are British 
plants, with lanceolate leaves and yellow flowers, 
growing in wet localities. Their undivided leaves 
readily distinguish them from the common butter- 
cups, which belong to the same genus. 

SPEDDING, James, editor of the works of 
Francis Bacon, was bom near Bassenthwaite, in 
Cumberland, on June 26, 1808, and died from the 
effects of a cab accident, 1881. He was educated at 
Bury St. Edmunds and Trinity College, Cambridge, 
graduated in 1831, and was long an honorary fellow 
of his college. From 1885 till 1841 he was employed 
in the Colonial Office. In 1842 he was secretary 
to Lord Ashburton’s mission to the United States, 
and on the formation of the civil service commission 
in 1855 he became its secretary. In 1847 he under- 
took, with the collaboration of Mr. R. L. Ellis and 
Mr. D. D. Heath, to prepare a complete edition of 
Bacon's works; but the former died while the task 
was unfinished, and the latter only gave occasional 
assistance. The work, therefore, was almost entirely 
left to Bpedding, who completed and j^blished bis 
labours in seven volumes (1857-59). Tliis done, he 
published The life and Letters of Bacon (seven 
vola., 1861-74); Reviews and Discussions, Literary, 
Political, and Philosophical, not relating to Bacon 
(1879); Evenings with a Reviewer; Mi^ulay and 
Bacon; and Studies in English Histoiy (along with 
J. Gaixdner, 1881), 


SPEEDWELL, the common name of plants of 
the genus Veronica, bdonging to the natural order 
ScrophulariacesB, natives of temperate rfimat es aU 
over the world. The species consist of herbs, under- 
shrubs, or shrubs, with opposite or verticUlate leaves. 
The flowers are of a olue, white, or red colour, 
having two stamens, and a short-limbed, four-cleft, 
rotate corolla with the segments unequal, and are 
arranged in axillary or terminal spikes or racemes. 
The number of British species, which are all her- 
baceous, is considerable. V, qj^inalu, or common 
speedwell, was once extensively used as a substitute 
for tea, and also as a tonic and diuretic. V, Teu- 
orium, or germander-leaved speedwell, has much the 
same properties as common speedwell, and F. Cha- 
maedrye, or germander sp^well, is a very general 
favouri^ on account of its being among the very 
first that opens its flowers in the early spring. One 
of the loveliest forms is the rare V, 9picaia\ and 
amongst other British species are F. Beeoahu^iga, or 
brookl^e; F. Buxhaumii or Buxbaum's lepeedwell; 
F. Anagailis, and F. serpyUifolia, 

SPEKE, John Hanning, African explorer, was 
bom near Hchester, Somersetshire, May 4, 1827. 
In 1844 he obtained a commission in the 46th 
^giment of Bengal Native Infantry, and took part 
in the Sikh war. During his leave of absence he 
made hunting and exploring expeditions over the 
Himalayas and through parts of Tibet, and collected 
a great number of specimens of animals, plants, and 
mmerals. In 1854 he accompanied Burton’s party 
in their expedition to Somali I^nd, and was seriously 
wounded in that disastrous affair. He next served 
in the Crimean war, and at its close was invited by 
Burton to join him in an African expedition, to be 
carried out at the expense of the home and Indian 
governments. In June, 1857, Speke and Burton pro- 
ceeded inland from the east coast, their object being 
to ascertain the position of the great lakes of the 
interior, confused accounts of which had been from 
time to time received from the natives. The great 
lake Tanganyika was discovered, and Burton f^ing 
sick, Speke proceeded north and discovered the 
south end of the Victoria Nyanza, which he correctly 
judged to give birth to the Nile. In 1860 he led 
another expedition, organized by the Royal Geo- 
graphical ^ciety and support^ by the British 
government. Accompani^ by Captain Grant he 
explored the western and northern margin of the 
Victoria lake, and found a river flowing out of the 
lake, which turned out to be the White ^Nile. After 
long delays in Uganda and Unyoro the travellers 
were allowed to proceed northwards, and at Gondo- 
koro they met Sir Samuel Baker, who was leading 
an expedition southward. Numerous honours, British 
and foreign, were now accorded Speke, but he did 
not live long to enjoy them. He was killed by the 
accidental mscharge of his gun while out shooting 
in the neighbourhood of Baui, Sept. 18, 1864. His 
discoveries and adventures were described by him 
in his Journal of the Disooveiy of the Source of 
the Nile (1863), and What Led to the Discovery of 
the Source of the Nile (1864). 

SPELT {Tritioum epdta), an inferior kind of 
wheat, grown in various parts of Europe, and known 
also as German wheat. See Wheat. 

SPENCER, Hxbbxbt, evolutionary philosopher, 
was bom at Derby on April 27, 1820. His father 
was a school teacher of liberal views in religion and 
poUtios, and after receiving instruction from him 
and attending a day-school, ne was placed under the 
care of his uncles the Rev. Thomas Spencer, perpetual 
curate of Hinton, near Bath, a str(^ radical and a 
Chartist. After three yean at Bath ne returned to 
Derby, where he taught in a aohool for a short tiine, 
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till in 1837 he was employed on the London and 
Bir mingh a m Railway, then in course of construction. 
He wae next connected with the Birmingham and 
Glouceeter Railway, but the crash in railway specu- 
lation in 1845 left him without a situation. By this 
time he had begun to turn his thoughts serioui^y to 
sociological inquiries, and in 1842 he contributed to 
The Nonconformist a series of articles on The Proper 
Sphere of Government, which were published in 
pamphlet form in the following year. In these he 
dearly enunciates his doctrine of governmental non- 
interference. From 1848 till 1853 he was sub-editor 
of The Economist, and during this time he contri- 
buted to the Westminster and other reriews, becom- 
ing the intimate friend of George Eliot while she 
was sub -editing the Westminster. Social Statics 
( 1850 ) represents a fresh study on a wider iMsis of 
the problems dealt with in the artides of 1842 . In 
it he distinctly adumbrates the doctrine of the sur- 
vival of the fittest, and conceives progress as involving 
continual adjustment to environment. During the 
ten years from 1850 to 1860 , when he issued the 
prospectus of the Synthetic Philosophy, the cardinal 
principles of his evolutionary system were rapidly 
taking definite shape. To this period belong the 
following emyB or artides: The Philosophy of 
Style ( 1852 ); The Development Hypothesis ( 1 ^^^); 
Over-Legation ( 1853 ); The Umversal Postulate 
( 1853 ); The Genesis of Science ( 1854 ); Manners and 
Fashion ( 1854 ); Progress : its Law and Cause ( 1857 ), 
in which he has alr^y attained nearly all his lead- 
ing |>o8itions; Representative Government ( 1857 ); 
The Origin and Function of Music ( 1857 ); The 
Nebular Hypothesis ( 1858 ); The Physiology of 
Laughter ( 1860 ); and The Six:ial Organism ( 1860 ). 
All these, together with others, are contained in the 
collection of his Essays, Scientific, Political, and 
Speculative (three vols., 1892 ). He had treated of 
sociological and political questions in his earlier 
works, but subsequently he extended his survey to 
the problems of life and mind as lying at the root 
of any true sodology; and from 1860 onwards he 
elaborated and gave to the world his System of 
Synthetic Philosophy — a work carried out with 
health seriously impaired by overwork, and with 
no prospect of adequate remuneration or reception. 
The volumes constituting the Synthetic Philosophy 
are the following, arrangtri in their systematic order: 
First Principles ( 1862 ; finally revised edn., 1900 ); 
Principles of Biology (two vobt., 1867 ; revised and 
enlarged, 1898 - 99 ); Principles of Psychology (two 
vols., 1872 ), an enlarged and revised txlition of The 
Principles of Psychology ( 1855 ); Principles of So- 
ciology (three vols., 1877 - 96 ); and Principles of 
Ethics (two vols., 1892 - 93 ). Tlie Data of Ethics, 
publish^ in 1879 , was a preliminary account of his 
ethical system, but is now incorporated in The 
Principles of Ethics. Only the bnefest outline of 
Spencer’s philosophy can be given here ; for fuller 
accounts reference may be made to Fiske’s Outlines 
of Cosmic Philosophy (two vols., 1874 ), Hudson's 
Introduction to the Philosophy of Herbert Spencer 
( 1895 ), and Maepherson’s Herbert Spencer: the 
Man and his Work ( 1900 ), as well as to the works 
themselves. 

Spencer conceives philosophy as completely unified 
knowledge, as opposed to science, which is partially 
unified Imowledge, and to the ununified fragments 
of ordinary knowledge. The task of the philosopher 
is to merge the gene^izations of the special sciences 
in univemal generalizations, and so completely unify 
and interrelate them. He clears the ground in the 
first part of First Principles by finding the reconcilia- 
tion of scienoe and religion in the recognition that 
the former deals only with the phenomew world, or 
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the KnowabH and the latter only with the Unknow- 
able ground of phenomena. He affirms the exist- 
ence and realitv of the Unknowable or Absolute as 
strongly as he denies all possihiUtv of knowing any- 
thing of its nature. Thus, he speaks of *aa Anolute 
that transcends not only human knowledge but 
human conception*; and in another place he says: 
*The interpretation of all phenomena in terms of 
Matter, Motion, and Force is nothing more than the 
reduction of our complex symbols of thought to the 
simplest symbols; and when the equation has been 
brought to its lowest terms, the symbols remain 
symbols still*. Again, he writes: *By the persist- 
ence of Force we really mean the persutenoe of 
some Cause which transcends our knowledge and 
conception. In asserting it we assert an Uncondi- 
tioned Reality, without beginning or end.’ In his 
philosophy of the Knowable, which occupies all his 
works except a small part of First Principles, he 
develops his system both inductively and deductively, 
according to a regular plan which gives to his trea- 
tises a somewhat formal character. His highest 
principle, to which all the mutations of phenomena 
are ultimately reduced, is the Persistence of Force, 
which he gives os the last word of science proper in 
regard to the Cosmos. From it he deduces the 
pnnciples called by him The Instability of the 
Homogeneous, Tlie Law of the Multiplication of 
Blifects, and The Law of Segregation, and from 
these deductively reaches tlie position that a con- 
stant redistribution of matter and motion in the 
Cosmos is a necessity. He conceives progress as 
involving a tendency towards individuation, and 
extends to all phenomena the principle of advance 
from homogeneity to heterogeneity. Motion takes 
the line of least resistance, and according to him is 
always and evetywhere of a rhythmical character. 
Not only, however, does progress consist in advance 
from homogeneity to heterogeneity, but along with 
this change there proceeds another, which he calls a 
change from indefiniteness and independence of the 
parts to their greater definiteness, mutual depen- 
dence, and specialization. These changes in their 
totality he calls Evolution, which he defines as * an 
integration of matter and concomitant dissipation 
of motion, during which the matter passes from an 
indefinite, incoherent homogeneity to a definite, 
coherent heterogeneity, and during which the con- 
tained motion goes through a parallel transforma- 
tion*. He traces this process of evolution from the 
primeval, undifferentiated mass of the nebular hypo- 
thesis to the human soul vdth its conceptions of 
right and duty, through the phenomena of life, 
mind, and society. He is not a phenomenalist or 
naturalist in any strict sense. Oausation is not 
merely, in his view, invariable sequence or co- 
existence, and the uniformity of nature is not purely 
a matter of uncontradicted experience. He does 
not resolve matter into mind, or mind into matter, 
but regards all the ultimates of science as merely 
symbob of an inscrutable reality, of an infinity 
eternal energy. In one passage, indeed, he ex- 
presses the opinion that it is much more rational to 
conceive of the Ultimate Reality as mind than as 
matter. In ethics he seeks to reconcile the utili- 
tarians with the intuitionaliste hy developing the 
view that what is intuitive in the individual xnay 
be developed on a utilitarian basis in the race. M 
traces the genesis of the religious emotions to concep- 
tions of the other-self generated by dreams, shadows, 
Ac. In regard to the functions of the state, he 
believes that its sole function is regulative, its proper 
aim being to secure that condition of affairs repre- 
sented by the formula, * the tiber^ of each limited 
only by ^ equal Uberfy of ell*. Existing statee 
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interfere, aa he thinks, too much where th^ onght 
to let alone, and not enough or not efficiently enough 
in the sphere which properiy belongs to them, line 
direction of social progress he behevea to be from 
union for primarily military purposes to union for 
primarily industrial purposes, and step by step with 
this progress there proceeds inevitably a movement 
towards a less regimented society and greater indi- 
vidual freedom. Any movement of tempora^ re- 
trogression from the industrial to the military 
condition is accompanied by limitation of individu^ 
freedom and a growth of bureaucratic authority. 
On the merits of the s^tem as a whole widely 
different views are held, but there can be no doubt 
that it constitutes in essence an abiding contribution 
of value to mankind’s conception of the Cosmos. 
Spencer’s other works include the following : Educa- 
tion: Intellectual, Moral, and Physical (1861), an 
admirable work, which has enjoyed greater popu- 
larity than any of his other works; The Classification 
of the Sciences (1864); The Study of Sociology 
(1873), in the International Scientific Series; Man 
versus the State (1884); The Factors of Organic 
Evolution (1886), now included in Essays; The 
Inadequacy of Natural Selection (1893) ; A Kejoinder 
to Weismaxm (1893); Various Fragments (18®7); 
and Facts and Comments (1902), in which, among 
other things, he shows his strong opposition to the 
militarist and imperialist developments in modem 
Britain, particularly as he finds them manifested in 
the South African war. He also planned and super- 
intended a large work called Descriptive Sociology, 
but after the issue of eight parts it was discontinue 
owing to inadequate fiimncial support. It contains 
a vast mgjM of materials to serve as a basis for socio- 
logical inductions. Mr. Spencer has latterly lived at 
Brighton. He has consistently refused all honoraiy 
distinctions, and when they have been conferred 
without his sanction he has ignored them. He is 
unmarried. 

SPENNYMOOB^ a rising town of England, in 
Durham, 5 miles south of the city of Durham, with 
modem church and chapels, town- hall, market- halls, 
public park, &c. CoUieries, blast-furnaces, &c., em- 
ploy many of the inhabitants. Pop. (1901), 16,661. 

SPERMACETI, a fatty materi^ obtain^ cliiefly 
from cavities in th^ akull of the sperm whale (whicn 
see). 

SPHENE, a mineral composed of silicic acid, 
titanic acid, and lime. Its colours are dull yellow, 
green, gray, brown, and black. It is found amor- 
phous and in crystals. The primaiy form of its 
crystals is an oblique rhombic prism. 

ftp WTHR On R A fH, a nautk^ instrument consist- 
of a stereographic projection of the sphere upon a 
Aiafi of pasteboard, in which the meridians and 
p«. riLl1ftla of latitude are laid down to single degrees. 
By the aid of this projection, and a ruler and index, 
the angular position of a ship at any place, and the 
distance sailed, may be readily and accurately deter- 
mined on the principle of great-circle sailing. 

SPHINCTER in anatomy, a name applied gene- 
rally to a IHuH of circular muscles, or muscles in 
rings, which serve to close the external orifices of 
oigans, as the sphincter of the mouth, of the eyes, 
of the pylorus of the stomach, of the bladder, &C., 
more particularly to those among them which, | 
liltft the sphincter of the anus, have me peculiarly j 
of being in a state of permanent contraction, inde- 
pendently of the win,, and of relaxing only when it 
u required that the contents of the organa which 
they dose dmold be evacuated. 

^IDEB-FIiT, a dipterous insect of the tribe 
Pupipara. There are many apeoies of these found i 
pacaaitui oil binds and ^Asdcupeda^ and belonging to j 


I several families^ including BUppobosoidm, Nyoteri- 
I biidse, and Braulide. I^metimes the term is re- 
I strict^ to theg^us OrnUhomyia, of the first-named 
family. Of this genus the l^t-known spedes is 
I 0. avieularia, a y^owish insect parasitic on many 
British birds. 

SPIEGELEISEN, a peculiar kind of cast-iron 
made from specular iron ore, or hmmatite, contain- 
ing a large percentage of carbon and manganese. 
Being remarkably free from impurities, as phos- 
phorus, sulphur, silica^ it is largely used in the 
Bessemer process of steel-making for the purpose of 
reintroducing carbon. See Steel. 

SPIK&^L, a volatile oil obtained by distilling 
Lava/ndula Spioa (a species of lavender) with water. 
It has a less agreeable odour than true lavender-oil, 
and is specifically heavier. It is obtained from the 
leaves and stalks of the plant, true lavender-oil from 
the flowers. 

SPINDLE, in spinning, a pendent piece of wood 
for twisting and wmding the fibres drawn from the 
distaff ; in spinning - wheels and machinery, the 
piece that twists the thread, canying the bobbin on 
which, when twisted, it is wound. The term also 
denotes a measure of yam: in cotton, 18 banks or 
16,120 yards; in linen, 24 beers or 14,400 yards. 
See COTTON-SPINNINO. 

SPINE, or Thoen, in botany, a sharp process from 
the woody part of a plant. It differs from a prickle^ 
which proceeds from the bark. A spine sometimes 
terminates a branch, and sometimes is axillary, 
growing at an angle formed by the branch or le^ 
with the stem. wild apple and pear are armed 
with spines ; the rose, bramble, gooseberry, &c., are 
armed with prickles. Leaves may also be reduced 
to spines, and in the common barberry {BerberU 
vulyaru) the transition from a spiny le^ to a leaf- 
spine is often plainly visilile. The term is applied 
in zoology to a stout, rigid, and pointed process of 
the integument of an animal, formed externally by 
the epidermis and internally of a portion of the cutis 
or corresponding structure. 

SPINNING -JENNY, Spinning-wheel. See 
Spinning, Cotton -spinning. 

SPIRIT-LEVEL. See Level (Spibit). 

SPIROMETER, a contrivance for determining 
the capacity of the human lung& The instrument 
most commonly employed consists of an inverted 
chamber submerged in a water-bath. The breath is 
conducted by a flexible pipe and internal tube, so as 
to collect in the chamb^, which rises in the water, 
and is fitted with an index marking the number 
of cubic inches of air expired after a forced inspi- 
ration. 

SPLEENWORT, the common name of various 
British ferns of the genus AspLeniumt forming the 
type of the division Asplemeae of the family Foly- 
podiaceee. These plants were so named because 
they were supposed to remove disorders of the spleen. 
They grow upon rocks and old ivalls. 

SPLINT, in surgery, a thin piece of wood or 
other Bubstfuice, used to hold or confine a broken 
bone when set, or to maintain any part of the 
body in a fixed position. There are various kinds of 
splints, adapted for different purposes. A pUuUr- 
qf-PartB splint is made by chai^ng a bandage of 
muslin or other open material wiw nlaater of Paris, 
a-TiH washing over each layer wiui water. The 
plaster hardens rapidly. 

SPODE (from Gr. irpodot, as^), a material com- 
posed of calcined ivory of which vases and. orna- 
ments are made. 

SPOKANE, a oily of the XJnited States, capital 
of Spokane county, m the state of Washington, on 
both banka of the ^kane Bivec. It waa aottled in 
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1878, and destroyed by fire in 1889, sinoe when it 
lias been rebuilt It is situated in a fine agricultural 
T^on, and two large falls on the river within the 
oity boundaries provide power for its manufactories, 
^eotric-lighting, cable and electric tramways. Among 
its chief buildings are the highnachool and the opera* 
house. Pop. (1890), 19,922; now about 2^000. 

SPORANGIUM, in Initany, the case in which 
the spores or non-sexual reproductive germs of cryp- 
togams are formed. In ferns the sporangia are often 
grouped in clusters on the under-side of the frond, 
each cluster being known asasoms. Each sporangium 
is surrounded by a ring of specially-formed cells, 
■called the annulus,, which is much thinner at one 
part of the surface; and when the sori are ripe the 
sporangium bursts at the weaker part of the annulus, 
cwing to unequal contraction in drying, and liberates 
the spores. See Botany. 

SPOTTISWOODE, William, mathematician and 
physicist, was bom in London on Jan. 11, 1825, and 
on June 27, 1883. He received his earlier 
education at Laleham, Eton, and Harrow, whence 
in 1 842 he proceeded to Balliol College, Oxford. In 
1845 he graduated with first-class honours in mathe- 
matics, and in the following year became manager 
cf his father’s printing establishment. He was the 
author of A Tarantasse Journey through Eastern 
Russia (1857); Meditationes Ansdyticse (1847); Ele- 
mentary Theorems relating to Determinants (1851; 
revised and enlarged in Crelle’s Journal, 1856); a 
treatise on The Polarization of Light (Nature Series, 
1874); lecture on the Electrical Discharge; its 
Form and Functions (1881); several pa|)erB to the 
Geographical Society, one of which was on Typical I 
Mountain Ranges; and a paper to the Astronomical 
Society on a Sfethod of Determining Longitude. 
He was president of the London Mathematical So- 
ciety (1870-72), of the British Association (1878), 
And of the Royal Society (1878). In mathematics 
be is chiefly distinguished as one of the first to make 
«xtensive use of the symmetrical deteiminant no- 
tation, and as the author of a series of jiapers in the 
Philosophical Transactions of 1862 and the follow- 
ing years on the contact of curves and surfaces. In 
physics he devoted himself mainly to the study of 
polarized light and electrical dischiu'ge through ran- 
fied gases. 

SPREMBERG, a town of Prussia, in the province 
of Brandenburg, on the Sprecj, 14 miles south of 
Kottbus, with w(K)llen and other manufactures. It 
consists of an older {>ortion situated on an island in 
the Spree, and a larger and more regularly built 
newer portion on the western bank of the river. Pop, 
(1895), 11,122. 

SPRINGFIELD, a city of the United States, 
capital of Greene county, Missouri, 130 miles south 
of Jefferson City, on the summit of the Ozark Moun- 
tains, in the midst of rich lead and zinc mines. It 
has railway - works, flour -mills, tobacco - factories, 
iron-foundries, Ac. Pop. (1890), 21,850. 

SPROTTAU, a town of Prussia, in the province 
of Silesia, district of Liegnitz, at the confluence of 
the Sprotte with the Bober. It has manufactures 
of tobacco, cigars, artificial flowers, Ac., and there 
ore large mill-works, breweries, Ac. Pop. (1895), 
7676. 

SQUETEAGUE, an American fish, the OtoUthm 
regalis of Gavier and Cynoseion rtgaliM of later 
i^thyologisto, very common in the waters of Long 
Idand Sound and adjacent bays, where it is cap- 
fared in large quantities for the table. It produces 
a dull sound like tl^ of a drum. It is of a silveiT 
colour, darker above, and covered with many dark 
Uotohee; and has a projecting bead with a pro- 
mment lower jaw. 


SSUMAO, SoMAO, Semao, or Seimao, a treaty 
port of Obina, in the south of the province of Yun- 
nan, about 100 miles east of the Mekong River. It 
has a frontier trade in tea and a small foreign trade. 
Pop. 15,000. 

STAHR, Adolf Wilhelm Thbodob, German 
writer, was bom at Prenzlan on Oct 22; 1805, and 
died in Wiesbaden on Oct 8, 1876. He waa edu- 
cated at Halle, and was for a number of 3 rear 8 oo- 
rector of the gymnasium at Oldenbura, but latterly 
resigned this post on account of iU health, and 
settled in Berlin. His earlier works were connected 
with Aristotle and his philosophy, and included 
Aristotelia (1880-32); Anstoteles mi den Rbmem 
(1834); and translations of the Politics, Poetics, 
Rhetoric, and Ethics; but latterly his literary ac- 
tivity extended over a wide field. Of his numerous 
other works we may mention Ein Jahr in Italien 
(1847-50); Die Kepublikaiier in Neapel (1849), a 
novel; Torso — Kunst, KUustler und Kunstwerke 
der Alton (1854-55); Lessing, sein Leben und 
seine Werke (1859); Fichte (1862); Goethes Frauen - 
gestalten (1865-68); Die Preussische Revolution 
(18.50); Weimar und Jena (1852); Zwei Monate 
in Paris (1851); Nach fiinf Jahnm, Pariser Studien 
(1857); Herl)HtmonaU) in Oljeritalien (1860); Ein 
Winter in Rom (1869); Aua der Jugendzeit (1870- 
77); Bilder aus dem Altertum (1863-66); and 
Romische Kaiserfrauen, Ac. In 1854 he married 
Fanny Lewald, who was also kuown as an au- 
thoress. 

STAINED-GLASS. See GiASH-PAiimNO. 

STAINER, Siu John, musician and composer, 
was bom iti London in 1840, and at the age of 
seven l)ecame a chorister in St. Paul's cath^raL 
In 1856 Sir Fnxlerick Ouseley ap])ointed him 
organist of his newly-founded college at Tenbury, 

I and three years later he >)ecame organist of Mag- 
dalen College, Oxford. At Oxford he took hia 
bachelor’s degree in music in 1859, and in arts in 
1863, proceecling Mus. Doc. in 1865, and M.A. in 
1866. From 1863 till 1872 he was university 
organist, and from the latter year till his resigna- 
tion in 1888 he held the post of organist in St. 
Paul’s, I»ndon. In this ftosition he a^ieved groat 
success, and contributed much to the improvement 
of the musical part of the service in the oatbedraL 
In 1881 he succeeded the late Sir Arthur Sullivan 
in the princii>alshi}) of the National Training School, 
and in 1 882 he receive<l the aj)])ointmeiit of inspector 
of music in the elementary scli(x>]s of England. 
He was professor of music in the University of 
Oxford frrim 1889 till his resignation in 1899. Dr. 
Stainer received many honours, including that of 
knighthood in 1888. He died on April 1, 1901. 
He was an eminent organist, a composer of con- 
sideraUe ability, and a writer of works on music. 
His princijial or^mfKmitions are cantatas entitled 
The Daughter of .Tairus (1878), Ht. Mary Magdalen 
(1883), and The Crucifixion (1887), and many an- 
thems, songs, hymn tunes, organ pieces, Ac. His 
writings include various musical primers, a Dicticni- 
ary of Musical Terms (in collaboration with W. A. 
Barrett), and a valuable work on flfteenth-oontury 
music entitled Early Bodleian Music; Dufay and 
his Contemporaries. 

STAINES, an old market-town of England, in 
Middlesex, on the Thames, 6 miles to the south- 
east of Windsor, and about 19 miles s.w. of Lemdon* 
It is said to be named from a stone which formerly 
marked the limit of the jurisdiction of the London 
Corporation. A bridge connects it with Egham in 
Surrey. Mustard, li^leum, and beer ars monn* 
factored. Pop. (1891), 5060; (1901), 6688. 

BXALIMSNE. SeeLiMHOA. 
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STANDISH, an urban district of E^land, in 
Lancashire, 8 miles north by west of Wigan, with 
extensive collieries, the Wigan water-works, Ac. 
Pop. (1891), 5416; (1901), 6308. 

STANFIELD, Clabeson, a distinguished painter, 
more particularly of sea-pieces, was bom in Sunder- 
land on Dec. 8, 1798, and spent the early part of 
his career at sea, serving for a time in the same 
ship with Douglas Jerrold. While at sea his talent 
for painting and drawing attracted the attention of 
Captain Marryat, who met Stanfield serving as 
captain's clerk in a king's ship in the Mediterranean. 
What has been called a ‘lucky tumble' from the 
mast-head caused him to leave the navy and devote 
himself to painting for a livelihood. As with Hunt, 
Koberts, and Brough, theatrical scene-painting be- 
came the primary field for the display of his powers. 
His first • exhibited easel picture was A River 
Beene, shown at the Royal Academy in 1820; this 
v/as followed by St. Biemard’s Well, near Edin- 
burgh (1821); Ben Venue; A Coast Scene; and in 
1827 his earliest important picture, Wreckers off 
Fort Rouge, which was exhibited at the British 
Institution. He was one of the foundation mem- 
iHjrs of the Society of British Artists, and continued 
in this connection till the success of his Mount 
Bt. Michael, Cornwall, which was exhibited at the 
Academy in 1830, gave promise that he would be 
received in the ranlw of the Royal Academy. He 
was elected A.R.A. in 1832 and R.A. in 1835. He 
was commissioned by William IV. to paint the 
Opening of the New London Bridge (1832) and 
I’ortsmouth Harbour. For the Marquis of Lans- 
downe's banqueting-room at Bowood he painted 
ten large pictures of Venetian scenes, and a similar 
series for the Duke of Sutherland’s house at Trent- 
ham. Among his other important pictures are 
The Battle of Trafalgar, The Abandon^, The Day 
after the Wreck, The Victory towed into Gibraltar 
after Trafalgar, The Bass Rock, Ac. He died 18th 
March, 1867, and was buried in the Roman Catholic 
cemetery, Kensal Green. He has been called the 
English Vandevelde. His son Geoboe Clarkson 
Stankieli) (1828-78) inherited much of his genius 
as a landscape-painter. 

STANFORD, Sir Charles Villiers, English 
composer, son of an Irish chancery lawyer, was tx}m 
in Dublin on Sept. 30, 1852. He entered Queen's 
College, Cambridge, in 1870, but soon afterwards 
removed to Trinity College, where he was appointed 
organist in 1878. He graduated with honours in 
classics in 1874, and proceeded M.A. three years 
later. He continued his musical studies at Leipzig 
and Kiel, and in 1877 a festival overture in B flat 
by him was performed at the Gloucester Festival, 
and a symphony at the Crystal Palace. Since that 
date he has produced numerous compositions in 
different styles, several of which have achieved a 
considerable degree of popularity. His best-known 
work is probably his choral setting of Tennyson’s 
ballad of The Revenge, which was produced at the 
Leeds Festival in 1886. Tennyson's works have 
provided him with the material for several of his 
other oompositions, including the Carmen Sssculare 
(1887), The Voyage of Maeldune (1888), the music 
for B^ket (1898), and songs from The Princess 
(1898). His operas include The Veiled Prophet of 
Khorassan, pr^uced at Hanover in 1881, and in 
England for the first time in 1898; Savonarola, 
first produced at Hamburg in 1884; Shamus 
O'Brien (1896), the most successful; and Much 
Ado About Nothing (1901). In oratorio he has 
done some good work, including The Three 
Holy Children (1885), and Eden (1891), both 
written for Birmingham Festivals. His symphonies | 


are: an Elegiac Symphony (1882); an Irish Sym- 
phony (1887); a Symphony in F (1888), first pro- 
duced in Berlin; and L’ Allegro cd il Penseroso 
(1895). The most important of his other works 
may thus enumerate*, some collections of songs; 
a setting of Whitman's Elegiac Ode on the death 
of Lincoln, produced at the Norwich Festival in 
1884; settings of the three cavalier songs Brown- 
ing (1884); music for .^Ischylus's Eumenides (1885) 
and Sophocles’s (Edipus (1887); settings of 
some p^ms; a violin suite (1888); Ihe BatSe of 
the B^tic (1891), a ballad for chorus and orchestra, 
produced at a Hereford Festival; string quartets; 
pianoforte sonatas; East to West (1893), an ode on 
the openii^ of the Chicago exhibition, the words 
being by Swinburne; masses; Irish fantasies for 
the violin (1894); a setting of Gray’s The Bard, 
first given at the Cardiff Festival of 1895; a piano- 
forte concerto (1895); Phaudrig Coshone (1896), 
a choral ballad, first produced at a Norwich Festi- 
val; a Requiem, performed at the Birmingham 
Festival of 1897 in memory of Lord Leighton; a 
Te Deum in honour of Queen Victoria’s Diamond 
Jubilee, first performed at the Leeds Festival of 
1898; and a setting of Mr. Henley’s patriotic poem 
The Last Post, pr^uced at Hereford in 1900. On 
the foundation of the Royal College of Music, in 
1883, Dr. Stanford was appointed its professor of 
composition and orchestral pla 3 ring, and in 1887 he 
succeeded Macfarren as professor of music at Cam- 
bridge. He has been conductor of the Bach Choir 
since 1885, and in 1897 he was appointed conductor 
of the Leeds Philharmonic Society. He was knighted 
in 1902. 

STANLEY, a town of England, in Yorkshire 
(W. Riding), on the river Oalder, 3 miles north of 
Wakefield, with brick-works, collieries, alum-works, 
Ac. Pop. (1891), 10,297; (1901), 12,168. 

STANLEY, Rev. Arthur Penrhtn, D.D., 
second son of Edward Stanley, rector of Alderley, 
afterwards bishop of Norwich, was bom at Alderley, 
Cheshire, on Dec. 13, 1815, and died in London on 
July 18, 1881. He was educated first in a private 
school at Seaforth, and afterwards at Rugby, where 
he conceived an abiding love and veneration for Dr. 
Arnold, and gained a unique position in the schooL 
In 1834 he entered Balliol College, Oxford, where 
he took a first-class in Classics, and gained the New- 
digate prize for a poem entitled The Gypsies. In 
1838 he was elected a fellow of University College, 
and two years afterwards he set out on a tour 
through Switzerland and the classical countries. 
Ordained in 1839, he took priest’s orders and be- 
came a college tutor in 1843, and he was appointed 
in 1845 preacher to Oxford University. In that 
capacity he preached four sermons, which were 
published, under the title Sermons on the Apostoli- 
cal Age, in 1847, at a critical time in the religious 
history of Oxford. In these Stanley stood aloof 
from both the evangelicals and the high churchmen, 
taking up a sort of rationalistic position. In 1850 
he was appointed secretary of the Oxford University 
Commission, and he was presented to a canonry of 
Canterbury in 1851. Shortly afterwards he travelled 
extensively in Palestine and Eg^t. In 1856 he was 
appointed professor of eedesiastK^ history at Oxford 
and canon of Christ Church, and in 1862 he a^m- 
panied the Prince of Wales to the East; whfie in 
the foUowing year he was, not without opposition, 
appointed dean of Westminster. In this position 
he exercised an important influence, though the 
width of his sympatny and his tolerant iqnrit ex- 
posed him to atta^ from many of narrower views 
within the Church. In 1868 be married Lady 
Augusta Bruoe, daughter of the seventh Eaii A 
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ElCpn (died 1876), to whom he owed much of his 
Bocisl populan^. He was the author of numerous 
works, of which may be mentioned: Life of Arnold 
(1844); Memoir of Bishop Stanley (1850); Me- 
morials of Canterbury Cathedral (1864); Com- 
mentary on the Bpistles to the Corinthians (1855); 
Sinai and Palestme (1866); Three Introductoiy 
Lectures to the Study of Ecclesiastical History 
(1867); Lectures on the History of the Eastern 
Church (1861) ; Lectures on the History of the Jewish 
Church (1863-76); Sermons in the East (1863); 
Memorials of Westminster Abbey (1868); Essays, 
chiedy on Questions of Church and State from 
1860 to 1870 (1870); The Athanasian Creed (1871); 
Lectures on the History of the Church of Scot- 
land (1872); Addresses and Sermons delivered at 
St. Andrews (1877); Addresses and Sermons de- 
livered in the United States and Canada (1879); 
and Christian Institutions (1881). The breadth 
and tolerance characteristic of Stanley’s religious 
views were well shown in his attitude towards 
Bishop Colenso, whom he supported without en- 
dorsing his opinions on the Pentateuch, and in his 
article on tlie famous Essays and Reviews con- 
tributed to the Edinburgh Review of April, 1861. 
See Bradley's Recollections of Arthur Penrhyn 
Stanley (1883); Prothero’s Life and Correspondence 
of Dean Stanley (1893), and Letters and Verses of 
Dean Stanley (1896). 

STANLEY, Sir Henry Morton, African ex- 
plorer, was bom near Denbigh, Wales, on Jan. 28, 
1841, and was placed in the poorhouse of St. Asaph 
at the age of three. Subsequently, in 1866, ne 
went as cabin-boy to New Orleans, and wiw there 
adopted by a merchant, whose name ho assumed, 
diB(xutling his own name of John Rowlands. His 
i^optive father having died intestate, Stanley en- 
list^ in the Confederate army, and was taken 
prisoner, but after his discharge he volunteered into 
the United States navy, and b^me an ensign on the 
iron-clad Ticonderoga. At the close of the war he 
went to Turkey as a newspaper correspondent, and 
as war correspondent for the New York Herald he 
joined the Abyssinian expedition of 1867-68. He 
afterwards travelled in Spain, and it was while 
there in 1869 that ho was asked by the pnmrietor 
of the New York Herald ‘to go and 6nd Living- 
stone '. After visiting the Crime^ Palestine, Persia, 
and India, he reached Zanzibar in the early part of 
1871, and from thence he proceeded across Africa 
in search of Livingstone. He met and relieved the 
traveller at Lake Tanganyika in November of the 
same year, and then returned to England. He next 
acted as the Herald’s correspondent during the 
Ashantee war (1873-74). As correspondent of the 
Daily Telegraph and the New York Herald he in 
1874 undertook an expedition into Africa, where he 
explored the equatorial lake region and for the first 
time traced the Congo River from the interior to its 
mouth (1877). For the purpose of developing this 
vast region he returned in 1879 under the auspices 
of the International African Association, founded 
by the King of the Belgians, and after planting 
stations and establishing steam navigation this 
territory secured by Stanley was named m 1886 the 
Con^ Free State. In 1887 he organized an ex- 
pedition for the relief of Emin Pasha, who after the 
Mahdist rising in the Soudan was cooped up w'itb 
his Egyptian followers in the Equatorial Province 
of Egypt at Wadelai, north of Lake Albert Nyanza. 
This time he entered Africa on the west by way of 
the Congo; and after a series of extraordinw 
marches through a forest region, accompanied witn 
great hardships, he met Emin Pasha in the neigh- 
bourhood of the Albert Nyanza. After a return 


loumey to bring up the rear-odlunm, which he had 
left in charge of Major Barttelot on the Aruwimi, 
Stanley finally, in May, 1889, set out from the Al- 
bert Nyanza, and brought ^e pasha and hia fol- 
lowers to Bagamoyo in January, 1890. On his 
return to Britain be undertook a lecturing tour, 
and was overwhelmed with honours in all parts of 
^e country. In 1895-1900 he represrated Lambeth 
in the House of Commons in the Liberal Unionist 
interest. He is the author of How I Found Living- 
stone: Travels, Adventures, uid Discoveries in 
Central Africa ; including Four Months’ Residence 
with Dr. Livingstone (1872); Coomasaie and Mag- 
dala: The Story of Two British Campaigns in 
Africa (1874); Through the Dark Contment: or 
the Sources of the Nile around the Great Lakes of 
Equatorial Africa, and down the Livingstone River 
to tlie Atlantic Ocean (1878); The Congo, and the 
Founding of its Free State: a Story of Work and 
Exploration (1885); in Darkest Africa: or The 
Quest, Rescue, and Retreat of Emin, Governor of 
Equatoria (1890); Slavery and the Slave Trade in 
Africa (1893); and Through South Africa (1898). 
In 1899 he was created G.C.B. 

STANLEY FALLS, Stanley Pool. See Congo 
Free Statk. 

STAPHYLOMA, a name given to different 
tumours of the anterior surface of the globe of the 
eye. It is a very disfiguring affliction, and in some 
coses the eyeltall has to Ite entirely removed in 
order to prevent the other eye from becoming 
affected. It is called als(^> staphyloBti. 

STARBUCK ISLAND, an uninhabited British 
island in the Pacific Ocean, situated in lat. fi** 30' h. 
and hm. 166*^ w. It is alK>ut 6 miles long by less 
than 2 broad. Guano was formerly obtained from 
it, but the supply bos l)een exhaust^. 

STAR-THISTLE, a British plant (Centavrea 
Calcitrapa) which grows in gravelly, sandy, and 
waste places in the middle and south of England, 
especially near the s<}a, and is remarkable fur its 
long spreading spiny bracts. The yellow itar-ihintle 
(Cniiaurea »fU$tUiaiiH) is occasionally seen in fields 
and waste places, ]>rinci})ally in the east and south 
of England, and near Dublin. It is also called Si, 
Barnabyt ihUtlt. These thistles do not Isjlong 
to the true thistles, but to an allitxl genus. 

STARWORT, the ]:>opular name of several plants, 
some of them Ixilonging to the genus Stellar ia^ or 
that of chickweed. Sea Starwort is a British her- 
l>ace^>us, composite* j^lant of the genus Atier^ the 
A, TripoLiuvu It Ims isile - blue fiowers with a 
yellow disc, and grows in salt marshes. The name 
water starwort is sometimes given to CaUUriche 
aquaiica. 

STASSFURT, a biwn of Prussia, province of 
Saxony, district of Magdeburg, on the B^e, famous 
for its great deisisitH of rock-salt, potasaium and 
other s^ts (including caniallite, kamite, kieserite, 
&C.). The working of these salts is a very import 
ant industry, the products including potash, epsrjm- 
salts, glauber-salt^ sulphate of pota^ oblonde of 
magnesium, bromine, &c. Pop. (1896), 18,981; 
(1900), 20,031. 

8TEAM'WHI»STL£, an arrangement connected 
with the boiler of a steam-engine for the purpose of 
making a loud whistling sound. In the locomotive 
steam-whistle s tul^ fixed to the bead of the boiler 
and opening into its interior, is commanded a 
stop-cock; the tube ends in a portion perforated 
with holes and surrounded 1^ a brass cup ; and 
the tulx» and cup are so iidjusted as to leave a 
narrow opening all round. Above this opening a 
thin brass cup is fixed in an inverted position so as 
to present a sharp edge to the orifice. When the 
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Etm«oock iB opened the steam rushes through this 
orinoe with great violence, and in coming in contact 
with the sharp edge of the cup it produces a loud 
shrill sound. Steam-whistlee can he made to give 
off musical tones by graduating the length of the 
pipe or cup. 

STEELL, Sib John, R.S.A., sculptor, was bom in 
Aberdeen on Bept. 18, 1804. He received his art 
education in Edinburgh, where his family had re- 
moved, and afterwards studied in Rome. He re- 
turned to Scotland in 1838 and estaUished himself 
in Edinburgh, where he soon afterwards executed 
a colossal statue of Alexander taming Bucephalus. 
This group, which was cast in bronze and erected 
in Edmburgh, first brought him into public notice. 
His popularity was further increased by a commission 
for a statue of the Queen, which now occupies the 
front of the Royal Institution, and by his success 
in the competition for a statue of Sir Walter Scott 
to lie placed in the Edinburgh monument. Further 
commissions flowed in, among which the following 
may be mentioned : — A statue of the Duke of Well- 
ington, erected in front of the Register House, 
Edinburgh ; a statue of Admiral Lord de Saumarez, 
placed in Greenwich Hospital; of Lord Melville, 
and Lord Jeffrey; a monument to the 93rd High- 
landers for Glasgow Cathedral; a statue of Dr. 
Thomas Chalmers, and one of Professor Wilson, for 
Edinburgh ; and a statue of Bums erected in Central 
Park, New York. His chief work, however, was 
the national memorial to the Prince Consort, which 
was unveiled by the Queen in Edinburgh, August, 
1876, and procured him the honour of knighthood. 
In 1829 he became a Royal Scottish Academician, 
and nine years later he was appointed sculptor to 
the queen in Scotland. His death took place at 
Edinburgh on 15th September, 1891. 

8TEEVENS, George, a Shaksperian critic, was 
bom at Poplar on May 10, 1736, and died at Hamp- 
stead on Jan. 22, 1800. He was educated at Eton 
and King’s College, Cambridge, but did not take 
a degree, and in 1766 he published Twenty of the 
Plays of Shakspere in four vols. After this he was 
associated with Dr. Johnson in an edition of Shak- 
spere published in 1773. He then prepared (1793) 
a corrected text, with notes, of the dramatist’s works 
in fifteen vols., which remained for a long time the 
standard edition. He made many enemies by his 
acrimonious and ill-natured attacks on contemiwrary 
editors and others, but his contribution to Shak- 
sperian criticism has permanent value. 

STEPHANSORT, the capital (since 1896) of 
German New Guinea, at the head of Astrolabe ^y. 
Cotton, coffee, tobacco, &c., are grown in the neigh- 
bourhood. 

STEPHEN, Sir James, under-secretary for the 
colonies, was lx)m in London on Jan. 3, 1789, and 
died at Coblentz on Sept. 14, 1859. He was edu- 
cated at Trinity Hall, Cambridge, was called to the 
bar in 1811, practised as a barrister, became in 1884 
assistant under-secretary of state, and in 1836 under- 
secretary for the colonies, and on his retiral in 1847 
he was created K.C.B. Two years afterwards he 
was appointed professor of modem history in Cam- 
bridge University. From 1855 till 1857 he was 
also a professor at the East India College, Hailey- 
bury. He was the author of Essays in Ecclesiastic^ 
Biography (1849) and Lectures on the History of 
France (1852). — His brother, Sir George, bom in 
1794, died at Melbourne on June 20, 1879, after 
stud 3 dng medicine became an attorney, and latterly 
in 1849 a barrister. He distinguished himself as 
an advocate for the a^lition of slavery, and in 
bringing about reforms in connection with the police 
force and pauper relief ; and was knighted in 1837. 


From 1865 he lived in comparative retirameat it 
Melbourne. Some of his works are: Practical Sug- 
gestions for the Improvement of the Police (1829); 
Adventures of a Gentleman in Seandi of a Horsey 
by Caveat Emptor (1835); The Juryman’s Guide 
(1845); The Principles of Commercial Law ex- 
plain^ in a Course of Lectures (1853); Anti- 
Slavery Recollections (1854), letters to Mrs. H. R 
Stowe ; Life of Christ (1871).— Sir James Fitzjamis 
Stephen, an eminent judge, son of Sir James, was 
bom at Kensington on Mar. 3, 1829, and died at 
Ipswich on Mar. 11, 1894. He was educated at 
Brighton, Eton, King’s College, London, and Trini^ 
College, Cambridge, and was called to the bar in 
1854. He became recorder of Newark-on-Trent in 
1859, and was legal adviser to the Indian Council 
from 1869 tiU 1872. In 1875 he was appointed 
professor of common law at the Inns of Court ; and 
four years later a judge of the High Court of Justice. 
He resigned his judgeship in 1891. He was the 
author of Essays of a Barrister (1862); General 
View of the Criminal Law of England (1863); 
Liberty, Equality, and Fraternity (1873) ; A Digest 
of the Law of Evidence (1876); A Digest of the 
Criminal Law (1877) ; History of the Criminal Law 
of England (1883); The Story of Nuncomar and 
Sir Elijah Impey (1885); and Horse Sabbaticse 
(1892), articles from the Saturday Review. He 
was created K.C.S.I. in 1877. his Life ly 

Leslie Stephen (1895). — Henry John, a brother of 
Sir James and Sir George, serjeant-at-law, was bom 
at St Christopher’s, West Indies, on Jan. 18, 1787, 
and died at Clifton on Nov. 28, 1864. He studied at 
St. John’s College, Cambridge, and was called to the 
bar in 1815; was author of New Commentaries on 
the Laws of England (four vols., 1 841-46), often 
republished and quoted as a standard authority. 
Other works are a Treatise on the Principles of 
Pleading in Civil Actions (1824) ; and Summary of 
the Criminal Law (1834). 

STEPHEN, Sir Lksue, English author, a brother 
of Sir James Fitzjames Stephen, was bom in 
London on Nov. 28, 1832. Educated at Eton and 
King’s College, London, he proceeded to Trinity 
Hall, Cambridge, where he graduated B.A. in 1854 
and M.A. in 1857. He Ixicame a fellow and tutor 
of his hall, and in 1883-84 he was Clark lecturer on 
English literature at Cambridge. He edited the 
Comhill Magazine from 1871 till 1882, and in the 
latter year he undertook the editing of the great 
Dictionary of National Biography published by 
Smith, Elder, and Co. In 1890 Mr. Sidney Lee 
became associated with him in the editorship, and 
in the following year Mr. Stephen resigned alto- 
gether his editorial connection with the undertaking, 
though he continued to contribute numerous im- 
^rtant biographies. His first publication was The 
Playground of Europe (1871), containing accounts 
of mountaineering experiences in the Alps. It was 
followed by Essays on Freethinking and Plain 
Speaking (1873), a collection of review articles, 
and by the first series of Hours in a Library 
(1874), appreciations reprinted from the Comhill 
and other similar periodicals. His subsequent works 
include: Hours in a Libraiy (2nd series, 1876; 3rd 
series, 1879); History of English Thought in the 
Eighteenth Century (two vols., 1876), deahng mainly 
with the development of theological belief ; Samuel 
Johnson (1878), Alexander Pope (1880), and Swift 
(1882), in the English Men of Letters series; The 
Science of Ethics (1882); Life of Heny Fawcett 
(1885); An Agnostic’s Apology (1898); Life of Sir 
James Fitzjames Stephen (1895) ; Social Rights and 
Duties (1896) ; Studies of a Biographer (1898) ; and 
The Englii^ Utilitarians (two voIsl, 1900), a work of 
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the ^[restoet importaiioe wr itten by a ntiHtariiii who 
has moorporated into his system tlie assured elements 
of the evolutional philosophy. He has also edited 
the works of Fielding and the Letters of Jc^n 
Bichard Green (190p. In 1902 he was created 
K.C.B. His first wife was Thackeray’s youngest 
daughter. 

STEVENS, AlLFBSD, artist, was bom at Bland* 
ford, Dorsetshire, in 1818, and died in London on 
May 1, 1875. He was educated at the village 
school, and for a time followed his father’s trade of 
house-painter. The assistance of a friend enabled 
him to study painting, architecture, and sculpture 
in Italy, where he liv^ from 1838 till 1842, being 
for some time a pupil of Thorwaldaen. After his 
return to England he lived at Blandford for two 
years and then came to London, where he became a 
teacher for two years in the School of Design. He 
next worked at Shefiield (1850-52), but returned to 
London and devoted himself to various branches of 
art, including portraits and numerous decorative 
designs, but his great work is the monument to the 
Duke of Wellington in St. Paul’s. Stevens was a 
mat but unappreciated genius. See Stannus’s Alfred 
Stevens and ^ Work (1891), Armstrong’s Alfred 
Stevens: a Biographical Study (1881). 

STEWART, Balpoxhi, physicist, was bom at 
Edinburgh on Nov. 1, 1828, and died near Dro- 
gheda on Dec. 19, 1887. He was educated at Dun- 
dee and at the Universities of St. Andrews and 
Edinburgh. He engaged in mercantile affairs, and 
went to Australia for a short time, but on his return 
he abandoned mercantile pursuits and was appointed 
successively assistant in Kew Observatr>iy, assistant 
to Professor Forbes in Edinburgh, director of Kew 
Observatory (1859), and professor of physics in 
Owens College, Manchester (1870), holding the 
latter post tUl his death. His chief earlier work 
was done in connection with radiant heat, and earned 
for him in 1868 the Rumford medal of the Royal 
Society; but latterly he mainly devoted himself to 
the study of terrestrial magnetism and meteorology. 
Among his numerous writings are : An Elementary 
Treatise on Heat (1866); Lessons on Eleiiientaiy 
Physics (1870); Conservation of Energy (1872); 
The Unseen Universe (1875) and the Paradoxic^ 
Philosophy (1878), lioth in conjunction with Professor 
Tait; and Practical Physics (1885-87), in conjunc- 
tion with Professor Gee. 

STEWART, Sir Donald Martin, soldier, was 
bom near Forres on Mar. 21, 1824, and educated 
at Aberdeen University. He entered the Bengal 
Staff Corps in 1840, served against the hill 
tribes in Peshawur, took part in the suppression 
of the Indian mutiny in 1867, and in the Abys- 
sinian expedition of 1 867 - 68. In the mutiny 
operations he gained great distinction and was 
rapidly promoted, and in 1877 he wos apixiinted 
lieutenant-general. He commanded the Candahar 
column in the Afghan campaign of 1878-80, 
and marched with the field force from Candahar 
to Cabul, defeating the Afghans at Ahmed Kbeyl 
and Oorzoo. He commanded the troops in Northern 
Afghanistan till their final withdrawal. In 1869-74 
he was chief commissioner of the Andaman and 
Nicobar Islands, and in 1881-85 Commander-in-chief 
in India. During the ten years frr>m 1865 till 1895 
he was a member of the Indian CounciL In 1881 
he was gazetted G.C.B. uid created a baronet, and 
in 1894 be was promoted to the rank of field-mar- 
ahAl. He died at Algiers on Mat’. 26, 1900. 

STING-RAY, a fish belonpng to the i^us TVy- 
gon, of the natural order Ela^obrancbii, family 
% 7 goni(Ue, which is allied to that of the rays proper. 
It is remarkaUe for its long, flexible, whip-like tail, 


whioh is armed with a bony qime, voy 

sharp at the point, and lurniahed along both edges 
with sharp cutting teeth. Only one speoieB (T. 
peuiinaea) ooouis m the Britidi seas, ana is popn* 
larly known as the fire-JUtirt. Another species 
(P. oentrura) is oommen cq the eastern coasts of 
North America. These fishes sometimes inflict 
serious wounds with their taiL 

STIRLING, JAinBB Hutohibon, Scottish writer 
on philosophical and other subjects, was bom in 
Gla^w on June 22, 1820. He studied in arts and 
medicine at the University of Glasgow, and after- 
wards resided for some time on the Continent. 
He practised as a physician till his father’s death 
in 1851, but since then he has devoted himself ex- 
clusively to philosophical and literary studies. In 
1865 he published an acute criticism of Hamilton, 
entitled Sir William Hamilton, being the Philos- 
ophy of Perception: An Analysis; out of much 
greater importance was his other work of the same 
date. The Secret of He^ to which the rise of 
the Hegelian school in Soottish and English phi- 
losophy may be justly ascribed. In 1867 ne issued 
an annotated translation of Schwegler’s History 
of Philosophy (12th ed., 1898), and among his buIh 
sequent philosophical works are: an Address on 
Materialism (1868); As regards Protoplasm in Re- 
lation to Prof. Huxley’s Essay on the Physical Basis 
of Life (1869; new ed., 1872); Lectures on^the 
Philosophy of Law (1873), an exposition of Hegel’s 
Rechtsphilosophic ; Text-llook to Kant: The Cri- 
tique of Pure Reason: iEsthotic, Cat^ories, Sche- 
matism: Translation, Reproduction, Commentary, 
Index, with Biographical Sktttch (1881 ) ; Philoso{)hy 
in the Pt>ets ( 1 885 ) ; Philosophy and Theology ( 1 890), 
his Gifford lectures of 1889; Darwin ianism : Work- 
men and Work (1894), a p^etrating criticism of 
one tyjK! of evolutionary philosophy; and What u 
Thought? or The Pn»blem of Pmlost)phy : by way 
of a General Conclusion so far (1900). His other 
works comprise: Jerrold, Tennyson, and Macaulay, 
with other Critical Essays (1868) ; Bums in Drama, 
together with Haved Leaves (1878) ; The Community 
of Property (1885); and Thomas Carlyle’s Counsels 
(1886). In 1867 the University of Edinbuigh con- 
ferred upon him the honorary degree of LL.£>. 

STIRLING MAXWEU., Sir Wiluam, Bam^ 
M.P., K.T., long known as William Stirling of 
Keir, an accomplished man of letters and art-critk^ 
was fioni at Kenmure, near Glasgow, on Mar. 8, 
1818. His father was Archibald Stirling of Keir, 
and his mother a daughter of Sir John Maxwell of 
Pollok, Bart. He was educated at Olnev, Bucks, 

I and at Trinity College, Cambridge, where he gradu- 
ated in 1839. In early life he travelled much in 
Rfstin and the Holy Land, and made an especial 
study of the masterpieces of art and literature of 
the first-mentioned country, the results of which 
upfiearul in his Annals of the Artists of Spain 
(three vols. 8vo, 1848), with portraits, a work full 
of amusing anecdote; and in bis Cloister Life of 
the Emperor Charles V. (1852), which was received 
with much favour by the public. In 1855 he pub- 
lished Velazquez and his Works, in which the court 
life of Philip IV. is depicted ; and in 1856 Notices 
of the Emperor Charles V. in 1555 and 1556, selected 
from the Despatches of Frederigo Badoer, ambss- 
■ador from the Republic of Vemoe to the court of 
Brussels. He printed in a luxurious style levenl 
other works, intended mainly for private circulation, 
among others Examples of Ornamental Heraldty of 
the Sixteenth Century (1867), and a facsimile of 
the anatomical plates of Vesalius, with a life of 
Vesalius (1874). For the Philobiblon Society he 
edited in 1862 the Marquis of Viliam* Memoim of 
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the BpM^ Court, 1678-^ and he also prepared a 
work entitled Don John of Austria^ or Paeaagea from 
the Histoiy of the Sixteenth Oentuir, but it wae 
unfinished at his death. It was published in two 
volumee in 1888 under the editorAdp of Sir G. W. 
Oox. He also wrote some poems. In 1866 Sir 
William married Lad^ Anna Maria Leslie Melville, 
who died in 1874, leavi^ two sons; and on Ist Mardh, 
1877» he married the ]^nourable Mrs. Norton, who 
died in the June following. In 1865 he succeeded 
his unde. Sir John Maxwell, in the baronetcy and 
lands of Pollok, and was henceforth known as Sir 
William Stirling-MaxwelL In 1862 he was elected 
Conservative member for Perthshire, and amiin on 
several subsequent occasions. He died at Venice, 
Januarv 16, 1878. His chief works were repub- 
lished in 1891. 

STITOHWOBT, the name of several species of 
plants of the genus SteUaria^ belonging to the 
natural order Oaryophyllaces. The Greater Stitch- 
wort {8. Hoioitea) is a frequent ornament of hedge- 
rows and other shady pla^ in the spring. It has 
narrow, grass-like leaves, and white flowers with 
five sepa^ five deeply-deft jietals, ten stamens, and 
three styles. 8, gramiiMa^ another British spedes, 
is known as the Lesser Stitchwort, and 8, tMdia^ 
with a single line of hairs on the stem, is the common 
ohickweed. 

STOCK-DOVE {Cclamha (mas), a wild European 
pig^n about 1 8 inches in length, and with a general 
bluish-gray plumage, the breast being purplish. It 
raises two or three broods in a season, and builds 
its nest in the hole of a tree, in a ralibit-burrow, 
and in similar places. It is found in England, espe- 
cially in the southern counties, but not in Scotland. 
See PiaxoN. 

STOCKS, Lumb, engraver, was bom near Halifax 
on Nov. 80, 1812, and died in London on April 28, 
1892. He was educated at Horton, near Bi^ford, 
and in 1827 he went to London, where he studied 
engraving, and was for a time chiefly engaged on 
plates for the annuals and similar publications. 
Subsequently he executed many line engravings for 
the Art Journal and several art-unions, and engraved 
many important works by Webster, Maclise, Wilkie, 
Mulready, Faed, Frith, K M. Waid, Horsley, Noel 
Paton, f^ighton, Millais, &c. He was elected an 
associate en^ver of the Roy^ Academy in 1858, 
and academician in 1871. — His third son, Arthur 
Stocks, bom 1846, died 1889, gained some success 
as a painter in oil and water-colour. 

STODDARD, Riohabd Hsnrt, American poet 
and journalist, was bom at Hinghom, Mass., on 
July 2, 1826. He went to New York when ve^ 
young, and there he was employed for some time in 
an iron-foundry. He begim about 1848 to write 
in prose and verse for periodicals, and ultimately 
devoted himself to literature. For about twenty 
ears he was employed in the New York custom- 
ouse and dock department. Among his numerous 
writings are Footprints (1849), a volume of poems; 
Songs of Summer (1866); The King's Bell (1862). 
The Book of the East (1871), a collection of poems; 
Memoir of E. A. Poe (1876); Poems (1880, collected); 
Life of Washington Irving (1886); llie Lion's 
Cub (1890), poems; and Under the Evening Lamp 
(1898), essays on Hogg, David Grav, Eoeneser 
Elliot, Edward Fitsgei?^ Blake, Loni Houghton, 
Ac. From 1860 till 1870 he was literary editor of 
the New York World, and since 1880 he has held 
a similar position on the New York Mail and 
Express. His wife, Euzabeth D. Babstow, is 
known as a poet 

STOKES, Sib Gbobob Gabbibl, a distinguished 
writer on mathematieal jihyaios^ son of a deigyman, 


was bom at Skreen, in county BQigo, on Aug. 13. 
1819. He was educated in Dublin and at Bristol 
Collegia and afterwards entered Pembroke College, 
Cambridge, where he graduated as senior wrangler 
in 1841. He was electkl a fellow of his college, and 
in 1849 was appointed to the Lucasianprofessorship 
of mathematics in the university. He became a 
fellow of the Royal Society in 1851, and in the fol- 
lowing year he received its Rumford medal in 
recognition of certain investigations in optics. From 
1864 till 1886 he was secretary, and in 1885-90 
president of the society, and in 1869 he presided 
over the meeting of the British Association at 
Exeter. He was Burnett lecturer at Aberdeen in 
1888-86, and Gifford lecturer at Edinburgh in 
1890-92. He represented the University of Cam- 
bridge in the House of Commons in 1887-92. He 
has received honorary d^ees from the Universities 
of Cambridge, Oxford, Edinburgh, Gl^ow, Aber- 
deen, and Dublin, and several foreign countries 
have recomnzed his scientific work. He was 
created a Wonet in 1889. His researches belong 
chiefly to the departments of hydrod 3 mamics, elas- 
ticity, and especially physical optics, and are scat- 
tered through the publications of learned societies. 
His most important Mathematical and Physical 
Papers were collected in 1888-84 in three volumes. 
His Burnett lectures on light were published in 
1887. 

STOKES, Whitley, a distinguished Celtic 
scholar and writer on Indian law, eldest son of 
William Stokes, Regius professor of medicine in 
Dublin University, was bom at Dublin in 1880. 
He was educated at Trinity College, Dublin, and 
was called to the bar at the Inner Temple in 1856. 
After practising for a time as an equity draftsman 
and conveyancer, he went to India in 1862. During 
1868-64 he was reporter to the high court at Madras 
and acting administrator-general, and he then be- 
came successively secretary to the governor-general’s 
legislative councm and to the lem^ative department 
of the government of India. In 1877-82 he was 
law member of the governor-general's council, and 
during his official career in India he drafted the 
greater part of the present codes of civil and criminal 
procedure as well as numerous acts relating to pro- 
perty, trusts, Ac. In 1879 be was president of the 
Indian Law commission. In 1868 he proposed a 
scheme for collecting and cataloguing the Sanskrit 
manuscripts preserved in India. His published 
works fall into two classes, those treati^ of legal, 
and those dealing with (Celtic subjects. The former 
include: Treatise on the Liens of Legal Practitioners 
(1860); On Powers of Attorney (1861); Hindu Law- 
Books (1866); The Indian Succession Act, with 
Commentary 0565); The Indian Companies' Act, 
with Notes (1866); Ilie Older Statutes in Force in 
India, with Notes (1874); and The Anglo-Indian 
Codes (two vols., 1887-88; supplements, 1889 and 
1891). His Celtic editions and works include: 
Irish Glosses (1860); Three Irish Glossaries (1862); 
The Play of the Sa^ment (1862); The Passion, a 
Middle Cornish Poem (1862); The Creation of the 
World, a Cornish Mystery (1863); Three Middle 
Irish Homilies (1871); Goidelica (1872); The Life 
of B. Meriasek, a Cornish drama (1872); Middle- 
Breton Hours (1876); The Calendar of Oengus 
(1880); Togail Troi (1881); Saltair na Rann (1888); 
The IVipartite Life of 8^ Patrick (1887), in the 
Rolls Series; The Old Irish Glosses at Wttrsbuig 
and Carlsruhe (1887); Lives of Saints from the 
Book of Lismore (1889); Urkeltischer Sprachschats 
(1894), with Prof. Bezzenberger; The Maiiyrology 
of Gk>rman (1896); The Rennes I^dsenchas (1896); 
The Annala of Tigemach (1897); The Gaelic Maroo 
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P^lo, Maundeville* and Fierabna (1898); The 
Sdogr of St. Oolumba (1899); &c. He is joint- 
editor of Iriache Texte and of the Archiv fttr 
Oeltiache Lexioographie. He is a C.S.L and a 
C.I.E., and holds honorary degrees from Oxford, 
Edinburgh, and Dublin. He has also received 
honours from France and Oermany. 

STOLBERG, a town in Rhenish Prussi^ on the 
Vicht, 7 miles east of Aix-la-Chapelle. Mining for 
cc^ iron, lead, zinc, Ac., is extensively carried on 
in the neighbourhood, and there are smelting- works, 
iron-foundries, rolling-mills, chemical-works, Ac. 
It contains a very old castle. Pop. (1895), 13,532. 

STONE, Frank, English genre painter, was 
bom at Manchester on August 22, 1800, and died 
at London on Nov. 18, 1859. He painted at first 
in water-colours, and was for long a member of the 
old Water-colour Society. His first important work 
in oil, the Legend of Montrose, was exhibited at the 
Academy in 1840. Among his subsequent works 
are: The First App^l, The Last Appeal, Mated, 
The Course of True Love, The Gardener’s Daughter. 
Most of his works have been engraved. He was 
elected A.R.A. in 1851. 

STONE, Marcus, R.A., a painter of historical 
genre, the second son of Frank Stone, A.R.A., was 
bom in London on July 4, 1840. He learned his 
art in his father’s studio, and exhibited his first 
picture in 1858 in the Academy, of which he be^me 
an associate in 1877, being elected an academician 
in 1887. In his earlier years he illustrated various 
works by Dickens, TroUope, and others. Among 
his better-known pictures are ; Claudio accuses Hero 
(1861); On the R^ from Waterloo to Paris (1863); 
Stealing the Keys (1866); Henry VIII. and Anne 
Boleyn (1870); Sain et Sauf (1875); II y en a 
toujours un Autre (1882); A Gambler’s Wife (1885); 
In Love (1888); The First Love Letter (1889); 
Two’s Company, Three’s None (1892); and A 
Honeymoon (1893). Most of his works have been 
exigraved. 

STONEHOUSB, or East Stonehoube, a western 
suburb of Plymouth, lying between the latter and 
Devonport, and separated from Devonport by the 
Stonehouse Pool It has extensive barracks, the 
Royal Naval Hospital, and the Victualling Office. 

STONE-LILY, a popular name of the encrinites. 
See Eohinodermata. 

STONE-PINE, a tree of the genus Pinui, the 
P, Pinea^ common in the south of Italy. It is often 
introduc^ into pictures. See Pine. 

STONE-PLOVER, a large species of plover, the 
(Edicnemus crepitant. See Thiok-knee. 

STOIfYHURST OOLLECJE, an English Roman 
Catholic educational institution 10 miles north of 
Blackburn, Lancashire. The college was originally 
founded at St. Omer in Flanders in 1592, but in 
1794 it was transferred to England. It is affiliated 
to the University of London, and provides^ a schof>l 
course of instmction for boys and a university course 
for young men. Attached to it is a good observatory, 
an excellent library, museums, Ac. Several well- 
known men have been educated here. The sen^ 
of Stonyhurst Philosophical Manuals hy the Jesuit 
professors in the philosophical department of the 
college repredents an able and notable attempt to 
revive the scholastic philosophy as expounded by 
St. Thomas, and adapt it to modem thought. 

STORM-SIGNAL, a cone and dr^ used at 
sei^rts a-"*! coast-guard stations to indicate the 
approach of a storm. The cone exhibited alon^ 
with its apex down, portends a south gale ; with 
its i^x up, a north gale. The cone with the apex 
down and the drum over it portends dangerous 
winds from the sontb; with the apex up and the 


drum under, di 
United States 


os winds from the north. The 
a more elaborate qritem of 


meteorological signals. 

STORY, Joseph, LL.D., Amerioan lai^, was 
bora at Marblehead, Massaohusetts, on ^pt 18, 
1779, and died at Cambridge in the same state on 
Sept 10, 1845. He was educated at Harvard 
College, where he graduated in 1798, and be after- 
wards studied law. In 1808 he entered congress, 
in 1810 became speaker of the Massachusetts state 
legislature, and soon after was appointed a judm 
of the United States Supreme Court In 1829 he 
became first Dane professor of law at Harvard, a 
position which he hmd for the rest of hia life. His 
law works include a number of special treatises, 
commentaries, and judgments, and a collection of 
his miscellaneous writings was published in 1852. 
Among the legal works are: On the Law of Bail- 
ments (1832); On the Constitution of the United 
States (1833); On Etiuity Jurisprudence, as ad- 
ministered in England and America (1835); On the 
Law of Agency (1839) On the Law of Partnership 
(1841); On the Law of Bills of Exchange (1848); 
and others. — His son, William Wetmore Story, 
bom on Feb. 19, 1819, in Salem, Mass., studied 
law, and publish^ several law-books, but gave up 
the legal profession. He resided long in Rome, 
and was both a sculptor and a poet. He v^te 
a life of his father (1851) and edited his writings. 
He died at Vallombrosa on Oct. 7, 1895. 

8TOURPORT, a town of England, in Worcester- 
shire, on the left hank of the Severn, where it is 
joined by the river Stour and the Staffordshire and 
Worcestershire Canal, 4 miles south-west of Kidder- 
minster. Iron-works, ca^t-works, tanning, Ac., 
give employment to the inhabitants. Pop. (1891), 
4865; (1901), 4529. 

STOWE, Mbs. Harriet Euzabitu, American 
novelist, daughter of the Rev. Lyman Beecher and 
sister of Rev. Henry Ward Beecher, was boro at 
Litchfield, Connecticut, on June 14, 1812. She 
became associated with her sister Catherine in 
teaching a school at Hartford, and afterwards re- 
moved to Cincinnati, where she married the Rev. 
Calvin E. Stowe, a theological professor, in 1836. 
She wrote several tales and sketches, collected in 
1849 under the title of The Mayflower, or Sketches 
of the Descendants of the Pilgrims ; and contributed 
to the National Era, a newsuaper mblished at 
Washington, the serial story of Uncle Tom’s Cabin. 
This famous work was issued in book-form in 1852, 
when it achieved on enormous success both in the 
United States and Euroi^e. It has been translated 
into very many languages, and the influence it 
exerted in the formation of anti -slavery sentiment 
can hardly be over-estimated. AmoM her other 
numerous writings are : Key to Uncle Tom’s Cabin 
(1853); Sunny Memories of Foreign Lands (1854); 
Dred, a Tale of the Dismal Swamp, afterwards 
known as Nina Gordon (1859); The Minister's 
Wooing (1859); and Lady Byron Vindicate (1870). 
Tlie last-namixl work was a rmily to various criti- 
cisms of an article on The True Story of Lady 
Byron’s Life, contributed by her in 1869 to the 
Atlantic Monthly and Macmillan’s Magazine. She 
died at Hartford, Connecticut, on July 1, 1896. 

STRADIVARI (Stbadivarius), Antonio, a cele- 
brated violin-maker, was bora at Cremona, I^X* 
alK)ut 1649, and died in 1787. He wm a pupil of 
Nicolo Amati, in whose employment he remains 
unta about 1679, when he began making on his 
own account. It was he who settkMl the typical 
pattern of the Cremona violin, and his instrumrat^ 
for tone and finish, have never yet been exoell^ 
His improvements consisted chiefly in lowering the 
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height of the eroh of the belly, in mairing tiie four 
oorner-hlookB more massive, in giving greater curva> 
ture to the middle ribs, in altering the setting of the 
Bomid-hol^ and in making the scroll more massive 
and prominent. He reached his greatest perfection 
in his art about 1714. He also made many other 
kinds of musical instruments, but it is on his violins 
of all kinds that bis fame rests. 

STRAIN. See Stbbsb and Strain. 

STRASS, a variety of flint-glass, but containing 
more lead, and, in some cases, a smaller proportion 
of borax, used in the manufacture of artificial gems 
of the better class. See Glass, Gems. 

STRATFORD DEREDOLIFFE. See Canning 
(Stratford). 

STRATUM, in geology, a layer of any deposited 
substance, as sand, clay, limestone, Ac., which has 
been originally spread out over a certain surface by 
the action of water, or in some cases by wind; 
especially such a layer when forming one of a num- 
ber superposed and forming a mass of rock. When 
strata do not lie horizontaSy, but are inclined, they 
are said to dip towards some point of the compass, 
and the angle they make with the horizon is called 
the a/ngU of dip or inclination. When strata pro- 
trude above the surface, or appear uncovered, they 
are said to crop out. They are said to be confomutUe 
when their planes are parallel, whatever their dip 
may be ; and UfMonformMe when there is a want of 
parallelism between the strata. See Geology. 

STRAUSS, Johann, German composer of dance 
music, was born at Vienna on March 14, 1804. His 
musical talent revealed itself early, and by the assist- 
ance of a benefactor he was taught to play the violin. 
He became a successful orchestral conductor, and 
visited the chief cities of Germany, France, Britain, 
and Austria, in all of which he was well received. 
He died at Vienna on Sept. 5, 1849. He composed 
over 150 waltzes, besides marches (including the 
Kadetzky), galops, polkas, quadrilles, Ac. — His eldest 
son, Johann, bom in Vienna on Oct. 25, 1825, has 
also toured through Europe at the head of an or- 
chestra, and has b^n long at the liead of a famous or- 
oliestra in Vienna. He has written over 400 waltzes, 
many of them — ^including An der shonen blauen 
Donau (Blue Danube) — world-famous, and is the 
author of several successful ojxjrettas, such as Indigo 
und die vierzig Rauber (1871); Der Kameval in 
Rom (1873); Die Fledermaus (1874); Cagliostro 
(1875); PrinzMethusalem (1877); Blindekuh (1878); 
Das Spitzentuoh der Konigin (1880); Der lustige 
Krieg (1881); Eine Nacht in Venedig (1883); Der 
Zigeunerbaron (1885); Simplicius (1887); Ritter 
Pasman (1892); Jabuka (1894); Waldmei8ter(1896); 
and Die Gottin der Vemunft (1897). — Two other 
sons, Joseph (bom 1827, died 1870) and Edward 
(bom 1835), have also distinguished themselves as 
composers and comductors. 

STRAW PLAIT, straw plaited or braided into 
strips or tissues of some size for making hats, ^gs, 
ornaments, Ac. In the manufacture of straw nats 
the straw must be of a certain length between the 
knots, and must not be brittle ; and these qualiti^ | 
are found most frequently in the wheat grown in 
Tuscany, where the well-known Leghorn hats are i 
made. When the grain is still green the straw is 
pulled up by the roots, dried in the sun, bleached by 
means it sulphureous fumes, split by a machine, 
and then plaited into hats by women and young 
children as a domestic industry. Certain kinds of 
wheat cultivated around Luton in Bedfordshire were 
found suitable for plaiting, from which cause it be- 
came the centre of the straw-plait industx^ in Eng- 
land. Straw plmt is now made in various other 
ooozitries, including Switcerland, Holland, and Bel- 


gnun. Great qtuortitiea of braid are ncnr e a cpo iie d 
from China, partly to the United States, where the 
making of hats, Aa, from imported plait is now an 
extensive industry. 

STREET, George Edmund, a distingmshed archi- 
tect, was b^ at Woodford, Essex, on June 20, 
1824. He was educated in Mitcham and Camber- 
well, and received part of his professional training 
under Sir G. G. Scott, and like mm held the Gothic 
style in highest favour, the numerous lectures and 
papers which be wrote on architecture being all 
directed to illustrate the history and principles, and 
promote the progress, of that styla His princip^ 
literary worli are: The Brick and Marble Archi- 
tecture of North Italy in the Middle Ages (1855) ; 
Some Account of Gothic Architecture in Spain 
(1865) ; and the article on Gothic Architecture in 
the Encyclopsedia Britannica (9th edition). He was 
for many years engaged in the work of erecting and 
restoring churches and other ecclesiastical buildings 
all over the country. In 1868 he was appoint^ 
architect of the new Courts of Justice in the Strand, 
London, after a competition in which were engaged 
the most famous architects of the day, including Sir 
G. G. Scott, E. M. Barry, Ac. This gigantic under- 
taking was not quite completed at his death, which 
occur^ on the 18th December, 1881. In 1866 he 
was elected an Associate of the Ro^ Academy, 
and in 1871 became a Royal Academician. In tha 
last year of his life he was appointed professor of 
architecture at the Ro 3 ral Academy. S^ a memoir 
by his son, A. E. Street (1888). 

STRETFORD, a town of England, in Lancashire 
4 miles south-west of Manchester. Besides several 
churches and chapels, it has a public hall, public 
offices, a free library, a blind asylum, a school for 
the deaf and dumb^ botanical gardens, Ac. It gives 
name to a parliamentary division of the county. 
Pop. of town (1891), 21,751; (1901), 30,346; of paxL 
div. (1901), 96,174. 

STRICTURE, a contraction of a tube, duct, or 
orifice; for instance, of any part of the alimentary 
canal or of the urinary passages. This disease usually 
affects the urethra, and is treated by dieting and 
dilatation of the passage by means of catheters. 

STRING-HALT, a defect in a horae consisting 
in a sudden twitching of the hinder leg or legs, or 
an involuntary or convulsive motion of the musdes 
that extend or bend the hough. Though it does not 
impair the usefulness of the animal it lessens its 
value, as to some extent spoiling its appearance. 
The word is written sometimes spring-halt, 

STROPHANTHIN, a crystalline glucoside with 
a strongly bitter taste, obtained from the seeds of 
Strophemthus hispiduB^ a plant belonging to the 
natural order Apocynaceas, and a native of Africa. 
It is readily soluble in water and alcohol. Stro- 
phanthin is a muscle-poison, and increases the con- 
tractile power of the muscles. It has lately been 
used with great advantage as a tonic in heart-disease. 
It strengthens the heart-beat and reduces its fre- 
quency. The natives of Africa use it as an arrow 
poison. 

BTRUTHIONID.®, a family of terrestrial birds 
incapable of flight, the wings being, in the majority 
of instances, merely rudimentary, but having long 
and strong legs, which enable them to run with 
great rapidity. This family includes the ostrid^ 
casowary, emu, Ac., and is equivalent to the Brevi- 
pennes of Cuvier and the Ratite of Huxley. See 
Ostrich, Ac. 

BTRY, or Strti, a town of Austria, in GaHcia» 
on a river of the same name, a tributaty of ^ 
Ihiiester. It was the scene of a great conflagration 
in April, 1886, which destroyed over 600 houses and 
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most of the pnbGe boildiaflB. The diief murafeo- 
tures ere leather goods end matchea. Pop. (1890), 
16,616. 

STRTCHN06, e genim of plants of the natural 
order Logpoiiacen, composed of trees or shrubs which 
ere found prinoipelly in the tropical parts of Asia 
end America. Among the species are A nux-votuoa, 
xiux> vomica, poison* nut, or ratsbane ; S. potatoruntt 
or clearing-nut; S. JgncUiif or St. Ignatius' bean ; S, 
eolubrinot or snakewood; S. tox^ftra^ woorali or 
poison -plant of Guiana. See STBTOEomnB, Kux- 
VOUIOA, Ac. 

STRYFE, Kifv. John, ecclesiastical historian, 
was bom in London on Nov. 1, 1648, and educated 
at St. Patil's School, and Jesus OoUege and Catharine 
Hall, Cambridge, where he graduated B.A. in 1665. 
In 1670 he became vicar of Leyton, Essex, and re- 
mained there till within a few years of his death. 
He published nothing till after he was fifty, and his 
works consist for the most port of transcriptions of 
curious and valuable papers, which he brought to 
light for the first time. The chief of them are Me- 
morials of Cranmer (1694); followed by the Lives of 
Sir Thomas Smith (1698); Bishop Aylmer (1701); 
Archbishop Parker (1711), and Archbishop Whit- 
gift (1718); Annals of the Reformation in England 
(1709); and Ecclesiastical MemorialH (three vols., 
1721). These, though written in a wearisome style 
and not always perfectly trustworthy, are of very 
jppeat value to the student of English history. He 
died at Hackney on Dec. 11, 1787. 

STUART, John M‘Douall, a celebrated 
Australian explorer, was bom at Dysart, Fifeshire, 
Scotland, on Sept. 7, 1818. He was educat^ at 
Edinburgh, and for some time enga^ in business. 
In 1838 ne set out for Australia, where he l:)ecame 
connected with the government survey of South 
Australia. In 1844-46 he accompanied as draughts- 
man Sturt’s expedition into the interior, and in 
1858 he headed the first of his own expeditions. 
Little resulted from it, but in the following year he 
explored much of the country about Lake Torrens. 
In 1860 he penetrated into the centre of Australia, 
and named Mount Stuart, and in 1862 he achieved 
the difficult task of crossing the Australian continent 
near the centre from south to north and back again. 
He died in London on June 6, 1866. His expl(»ring 
work had completely ruined his health. He wrote 
Explorations in Australia, edited and published in 
1864 by W, Hardman, London. 

STUBBS, WiLUAM, Binglish historian and Insbop, 
son of a solicitor, was bom at Knaresborough on 
June 21, 1825. He was educated at the grammar- 
school of Kipon, and proceeded to Christ Church, 
Oxford, where he graduated in 1848 with a first in 
classics. In that year also he was ordained and 
elected to a fellowship of Trinity College, and two 
years later he was appointed vicar of Nav€«tock, 
in Essex. He became librarian to Archbishop 
Longley at Lambeth in 1862, and during the six 
years 1860-66 he was inspector of 8ch(K)la in the 
diocese of Rochester. By this time he had gain<^ 
a reputation for historical scholarship, and in 1866 
he was appointed Regius professor of modem history 
at Oxford. He was presented to the rectory of 
Cbolderton, in Wiltshire, in 1875, bec-ame a canon 
residentiary of St. Paul’s in 1879, and in 1884 he 
was promoted to the bishopric of Chester, from 
which in 1889 he was translated to the see of Oxford. 
He remained bishop of Oxford till his death, which 
occurred on April 22, 1901. He was elected ordinary 
fellow of Oriel College in 1867, and honorary fellow 
in 1888, honorary fcBow of Ba^ol College in 1876, 
honorary student of Christ Church in 1878, curator 
of the BffdVfiwi Libcaiy and a dd^^;ate of the 


darendon Press in 1868 , and a member of the 
Hebdomadal Council in 1872 . Oxford, Cambridge, 
Edinburgh, and Dublin oonferred honorary degreea 
upcm him, and he was a memW of many learned 
societies, both British and foreign. Bishop Stubha 
was perhaps the foremost medueval historian of his 
time. His woric shows remarkable industxy and the 
most painstaking aoonracy, and several of his bmka 
are likely to remain authoritative for a long time. 
Stubbs’s reputation rests mainly upon his gr^t Con- 
stitutional History of England in its Orimn and 
Development (three vols., 1874, 1876, 1878), wluoh 
ends with 1486, the date when Hallam’s work begins. 
An im]x)rtant comfianion work is the earlier Selec^ 
Charters and other Illustrations of English Consti- 
tutional History, from the Earliest Period to the 
Reign of Edwa^ I. (1870). Two of his woiks treat 
of the ecclesiastical history of England, nraoly, 
Registrum Sacrum Anglicanum (1858), on miscopsJ 
succession, and Councils and Koclesiastioal Dom- 
ments of Great Britain and Ireland (three vols.» 
1869-78), the latter prepared in collaboration with 
Rev. A. W. Haddan. He was one of the most 
learned and industrious editors of works in the Rolls 
Series, his contributions, always omitaining exhaus- 
tive and valuable intrcKluctions, lieing: Cnroniclea 
and Memorials of the Reign of Richard I. (two 
vols., 1864-65); Gesta Ilennci Secundi, ascribed to 
Benedict of PeterlK)nmgh (two vols., 1867) ; 
of Hoveden’s Chronicle (four vols., 1868-71); His- 
torical Collections of Walter of Coventry (two vols^ 
1872-73); Memorials of St. Dunstan (1874); 
de Direto’s Oi>era Historicii (two vols., 1876); Tjie 
Historical Works of Gervose of Canterbunr (two 
vols., 1879-80); Chronicles of the Reigns of Edward 
I. and Edward II. (two vols., 1882--K3); and William 
of Malrnosbury’s l>e Gestis and llistoria Novella 
(two vols., 1887-89). His other works are the 
following: H 3 n:nnale secundum Usum Barum (1860); 
Trsetatus de Santa Cruee de Waltham (1860); The 
Early Plantagenets (1877), in the series of El>ocha 
of English Histoiy ; and S<ivent*»cii IjCtJturoson the 
Study of Mtfhteval and Moflem History (1886); 
besides an English edition (1863) of Mosheim'a 
Institutes of C’hurch History. 

STURT, Chauijcs, Australian explorer, was bora 
in the presidency of Ikmgal, India, on April 28, 
1795. EducaU^d in C’htfshire and at Harrow, he 
joined the army in 1813 as ensign in the 39th Regi- 
ment. In the following ymr he served in Frauoe 
and Canada, and from 1819 till 1826 ho was ooou- 
jiitxl in suppressing ri(>tH in Irriland. Appoint^ 
lieutenant in the earlier j»artof 1825, and captain in 
Decernl>er of that year, he went to Hydney in 1827, 
where be In-carne military and private secretary to 
Sir Ralj)h Darling, g(»vernor of New Sfjutb Wales. 
Retween 1828 and 1830 he helped two government 
exjxjditions towards the interior, in the course (d 
which he discovered the Murray and the Darling 
rivers, and |)ractically solved the problem of the hy- 
drography of the south -easteni |K)rtionof Australia, 
Like M‘Douall Stuart, he suffered greatly in general 
health and in eyesight, and for a time he returned 
to England. In 1 838 be again explored the rivers 
of New South Wale^ but in the folU>wing year he 
settled at Adelaide, where he was soon appointed 
assistant commissioner of lands. In 1842 he 
came registrar general, and two years later be headed 
an exjjedition to the interior, which was sent out at 
his own request. After suffering greatly 
of water a portion of the party penetrated to Coopera 
Creek, but they were baffled m their efforts to pro- 
ceed farther north. The total disUnce covered in 
this expedition was alxmt 3600 miles, and the time 
occupied wae nineteen months. He was appoisted 
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oolonial treasurer in 1845, and from 1849 till 1851 
he held the of colonial secretary. From 1858 
till his death on June 16, 1869, he lived at Chelten- 
ham, England. In 1847 be received the founder's 
mechd of the Royal Geographical Society, and at 
the time of his death he was about to m created 
K.C.M.G. He published accounts of his journeys 
in his Journals (1833, two vols.) and Narrative of 
an Expedition into Central AustnJia, 1844-46, with 
a Notice of the Province of South Australia in 1847 
(two vols., 1849). 

STYRAX, a genus of plants of the natural order 
StyraoeuBB, of which it is the type. The secies, 
about sixty in number, are elegant trees and wrubs, 
with entire leaves and white or cream-coloured 
racemose flowers. They are princi^Uy natives of 
America and Asia; one is found in Europe, and one 
in ^rioa. S. officinalUt also called storax, k a 
native of Sma, Italy, and most parts of the Levant. 
It yields the storax of commerce (which see). S, 
jBemoin (gum-benjamin tree), also known as Bemoan 
officinale^ is a native of Sumatra and Java. It 
Welds the gum benzoin of commerce. (See BenzoinJ) 
The hardy species of Styrax are well adapted for 
shrubberies, on account of their foliage and hand- 
some flowers. 

SUAHELI, a name given to the inhabitants of 
the Zanzibar coast of East Africa and the adjacent 
islands, a people of mixed Arabic and native African 
origin. They form the most important part of the 
subjects of the Sultan of Zanzibar, and their Ian- 

C ge is the common medium of communication in 
t Africa. 


SXJCHOW, See Soo-OHOW-POO. 

SUFFRAGE, the right to vote for any purpose, 
but more especially the right of a person to vote in 
the election of his politick representative. Many 
writers advocate the universal extension of this 
right, but in Britain and most European countries 
it is limited by a household or other qualification. 
It is generally held by leading politicians that the 
extension of the suffrage should proceed gradually 
with the advance of education. Female suffrage 
means the extension of the right of voting to women. 
A few countries or states, such as Australia and 
New Zealand, have granted the suffrap^e in national 
affairs to women, and many more, including the 
United Kingdom, allow women to vote for certain 
local purposes. Manhood suffrage means the grant- 
ing of full electoral privileges to all males who have 
attained a certain age and are not physically or 
morale disq^ifled. 

SUKKUk, a town of Bombay Presidencv, India, 
in the Shikarpur district of Sindh, on the right 
bonk of the Indus, opposite Rohri. It contains the 
usual public offices, with a civil hospital, dispensary, 
and an Anglo-vernacular school. It has a consider- 
able local and transit trade, but no special manu- 
facturing industries. Pop. 29,302; (1901), 

81,316. 

SULLIVAN, Sir Arthur Seymour, English 
composer, was bom in London on May 13, 1842. 
He was of Irish descent, and his father at the time 
of his birth was a band-master and professor of the 
clarionet at Kneller Hall, the training-whool for 
British militaxy bands. He received nis earliest 
training in music at the Chapel Royal, where he be- 
came a chorister at an early age, and in 1856, at the 
age of fourteen, he gained the Mendelssohn ^holar- 
ship. He then entered the Royal Academy of 
Music, where he studied for two years under Mr. 
(afterwards Sir William) Stemdale l^nett and Mr. 
(afterwards Sir John) Qoss. The following three 
years were devoted to study in the Conservatory of 
Music at Leipsig, where he came into contact with 


many able teachers and accomplished instrumental- 
ists. Returning to England in 1861, he at once 
gained considerable success with his music to Shak- 
snere’s Temmt, which was produced in 1862 at 
the Crystal Palace. Hk next work of note was a 
cantata entitled Kenilworth, performed at the Bir- 
mii^ham Festival in 1864; and in 1866 a Syx^hony 
in E (hk only one) was produced at the C^t^ 
Palace. In 1866, also, hk overture In Memoriam 
was first played at Norwich ; and there followed in 
steady succession the overtiire Marmion (1867), first 
produced by the Philharmonic Society; an oratorio 
entitled The Prodigal Son (1869), at Worcester; the 
overture Di Ballo (1870), at Birmingham; and On 
Shore and Sea (1871), a cantata, fie composed a 
Te Deum in 1872 to commemorate the recovery of 
the Prince of Wales, and in 1873 hk oratorio The 
Light of the World was produced at Birmingham. 
Hk well-known sacred musical drama The Martyr 
of Antioch was first performed at the Leeds Festi- 
val of 1880; and the dramatic cantata of the Golden 
Legend, which many regi^ as hk best work, was 
introduced at the festival in the same town in 1886. 
In 1866 he composed the comic operetta Cox and 
Box, written by Mr. (now Sir) F. C. Bumand, after- 
wards editor of Punch, and in the following year a 
similar work entitled The Contrabandkta was pro- 
duced. In 1871 he collaborated with Mr. W. S. 
Gilbert in the production of Thespis, which may be 
regarded as the first of the long and brilliant series 
of comic operas first put on the stage at the Savoy 
Theatre. The second of the series. Trial by Jury 
(1875), marked a dktinct advance, and was followed 
two years later by the still more successful one 
entitled The Sorcerer. The reputation of both com- 
poser and librettist was enormously enhanced by 
H.M.S. Pinafore (1878), which had an uninterrupted 
run of seven hundred nights in London and became 
immediately popular ever 3 rwhere. It was followed 
by the Pirates of Penzance (1880); Patience (1881); 
lolanthe (1882) ; Princess Ida (1884) ; The Mikado 
(1885), one of the best and most popular of the 
series; Ruddigore (1887), not very successful; The 
Yeomen of the Guard (1888); and the Gondoliers 
(1889). After the production of The Gondoliers 
the partnership of the two brilliant collaborators 
was dissolved owing to some unfortunate disagree- 
ment, and in consequence Sir Arthur composed no 
more comic operas till 1892, when Haddon Hall, 
with libretto by Sydney Grundy, was produced. In 
Utopi^ Limit^ (1893) and the Grand Duke (1896) 
Mr. Gilbert and Sir Arthur were again united, but 
neither rose to the level of their former triumphs. 
In Ivanhoe, produced in 1891, he made a splen- 
did effort towards the creation of a national Englkh 
school of serious opera, but the inherent merits of 
the work did not meet with the success they de- 
served. Among Sir Arthur’s other works are : The 
Chieftain (1894), an enlarged form of the Contra- 
bandkta; The Beauty Stone (1898), with libretto 
by A. W. Pinero and Comyns Carr; The Rose of 
Persia (1899) ; The Emerald Isle (1901), completed 
by E. Gorman; several well-known hymn tunes, 
anthems, and other sacred pieces ; incidental music 
to the Merry Wives of Windsor, The Merchant of 
Venice, Hexuy Vm., and Macbeth; several other 
orchestral pieces; two ballets; pianoforte composi- 
tions; violoncello oonoertoe; and many popular 
songs, notably The Lost Chord. He was knitted 
in 1883, and both Cambridge and Oxford conferred 
upon him the honorary degree of Doctor of Music. 
He was principal of &e l^ational Training School 
of Music from its foundation in 1876 to 1881, and 
he conducted the Leeds Triennial Festival from 
1880 till 1898 indusive. He died of fttliue of the 
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heart in London on Nov. 22, 1900. Sir Arthur 
Snllivaa was the moat distingnished representative 
of English mnsic during the last quarter of the 
nineteenth century. Though he had studied the 
great German masters, and was thoroughly conver- 
sant with their methods, his whole work is distinc- 
tively English. He did much to raise English music 
in the estimation of foreim critics and foreign 
audiences. There is a liie by A. F« Lawrence 
(1899). 

SULLY, Jahbs, writer on psychological and 
philoeophictd subiects, son of a colliery proprietor, 
was bom at Bridgewater, Somerset, on March 3, 
1842. He was educated in the Independent College 
at Taunton and in Begent’s Park College, London, 
and in 1868 he obtained the degree of M.A. and a 
gold medal from the University of London. He 
afterwards studied at the Universities of Gottingen 
and Berlin, and in 1871 began to contribute to 
nea’spapers and reviews. Since 1892 he has been 
Grote professor of the philosophy of mind and logic 
in University Collegfe, London, and he also holds 
the post of lecturer on education at the College of 
Preceptors. He was a contributor to the ninth 
edition of the Encyclopaedia Britannica, his articles 
including Evolution, Herder, Lewes, Ac. His sepa- 
rate publications are*. Sensation and Intuition (1874); 
Pessimism, A History and a Criticism (1877), con- 
taining acute criticism of Schopenhauer and Von 
Hartmann; Illusions (1881), in the Intematioi^l 
Scientific Series ; Outlines of Psychology, with 
especial reference to the Theory of Education (1884); 
The Teacher's Handbook of Psychology (1886), based 
upon the preceding work; The Human Mind (1892); 
Studies of Childhood (1895); and Children’s Ways 
(1897), a smaller work extracted from the foregoing. 
Prof. Sully is honoraiy LL.D. of St. Andrews Uni- 
versity. He belongs to the sensationalist school in 
psychology. 

SULPHUROUS OXIDE, or Sulphur Dioxide 
(SOa). See SULPHUR. 

SULPICIANS, a Roman Catholic congregation 
of missionary priests founded in 1642 at Paris by 
the AbW Ollier. They have a number of hous^ 
in Europe and America, and are chiefly engaged in 
training young men for the priesthood. They are 
called Sulpicians from the parish of^ St. Sulpice, 
where the congregation was first organized. 

SULTANPUR, a district of India, in the F^- 
abad division of Oudh; area, 1710 square miles. Its 
chief river is the Gumti. More than half the total 
area is under cultivation, the chief crops being wheat 
and rice. Pop. (1891), 1,075,851.— The town SuL- 
TANPUB, administrative head-quarters of the district, 
contains the usual public buildings, and no features 
of special note. It was razed to the ground during 
the operations connected with the suppression of the 
mutiny. Pop. (1891), 8751. 

SUM AO. See Sbumao in Supp. 

SUMBA, same as Sandalwood Island (which 
see). 

SUMBAL, or Sumbul, an Eastern name for the 
root of an umbelliferous plant, Ewryaryjiurn suml^. 
It contains a strongly odorous principle, like that 
of musk, and is r^arded as an antispasmodic and 
stimulating tonic. The root was used in medicine 
before the plant to which it belonged was known ; 
but in 1869 Kaufmsnn, a Russian explorer, fwnd 
it growing in Russian IHirkestan and introduced it 
into the Moscow Botanic Gardens. It is now 
usually called Fenda iumbul, Sumbul is also an 
Eastern (Arabic) name of spikenard (which sw). 

SUMMARY PROCEEDING, in law, said of a 
form oS trial in which the ancient established touiw 
of legal proceedings is disregarded, especially m the 


matter of trial by juiy. In no ease can a party be 
tried summarily umess when such prooeedmgs are 
authorised by legislative authority, as in a commit* 
tal for contempt of court, the conviction of a perm 
by justices of the peace, Ac. 

SUMNER, John Bird, D.D., ArohbuhOT of 
Canterbury, son of a clergrman, was bom at Kenil- 
worth, Warwickshire, on Feb. 25, 1780, and educated 
at Eton and King’s College, Cambridge, where he 
took high honours. He entered the ohur^, and 
became rector of Mapledurham, in Oxfordshire. In 
1820 he was made canon of Durham, in 1828 bishop 
of Chester, and in 1848 archbishop of Canterbuiy* 
Though holding evangelical views, be showM 
throughout his primacy a generous tolerance of the 
opinions of those who differed from him. He died 
at Addington, near London, on Sept. 6, 1862. His 
works include A Treatise on the Records of the 
Creation and the Moral Attributes of the Creator 
(1816) ; The Evidence of Christianity derived from 
its Nature and Reception (1824); Lectures on the 
Gospels and Epistles (1831-40); and Practical Re- 
flections (1859). 

SURBITON, a town or urban district of Eng- 
land, in Surrey, a shorj distance to the south of 
Kingston, and on the right lionk of the Thames, op- 
{losite the grounds of Hamjiton Court. Like King- 
ston-upon-Thames it is rapidly increasing. Pop. 
(1891), 12.178; (1901), 15,019. 

SURREY, Henry Howard, Earl of, Enrfish 
poet, lx)m about 1516, was the grandson of the Earl 
of Surrey who was the victor at Flodden, and who, 
as a reward for his services, was created Duke of 
Norfolk. He succeeded to the courtesy title of Earl 
of Surrey when his father became third Duke of 
Norfolk of the Howard house in 1524. The How- 
anlfl held an eminent position at the court of Henry 
VIII., and Surrey’s cousin, Catharine Howard, be- 
came the king’s fifth wife. Surrey liecamo com- 
panion to the Duke of Richmond, a natural son of 
Hennr VIII., and in 1583 ho travelled with him to 
the French court. He took part in the suppression 
of the Pilgrimage of Grace in 1586, and in the fol- 
lowing year he was imprisoned for striking a courtier 
who had repeated a rumour of his S 3 rmpathy^ with 
the rebels. He served in the army on the Continent, 
and in 1545 was appointed commander of Boulogne, 
but ho was shortly afterwards defeated by the 
French and sujierseded in his command. Shortly 
before Henry’s death Surrey and his father were 
suspected of aiming at the throne, and were arrested 
and lodged in the Tower, and Surrey was tried, 
condemned, and executed on Jan. 21, 1547. In 
1538 there was published his translation of the 
second and fourtn Ixxiks of Virgil’s .^neid, the 
first attempt at blank verse in English. He mm 
wrote many sonnets after the Italian model. See 
Deux Gentilshoinmes-PoMes de la cour de Henry 


Till by Edmund Bapst (1891). , 

SUSA (ancient Uadrumetwn), a seaport of Tunis, 
n the Gulf of Hamima, 45 miles from Kairwan. 
t has a rMiidly-incroasing commerce, mainly carried 
n with mly, the chief exports being oil, grain, 
ansa (olive refuse), and esparto. The town has 
utgrown its ancient walls. It is connected l^a 

ramway with the holy city of Kairwan. Pop. 10,<m. 

SU’TTON, a town of England, in Surrey, 4 miles 
orth-east of Epsom, containing an old ^urch, 
jodem churches and chapehs the South Met^ 
olitan schools for paupers, Ac. It is a g^ng 
nlaoe. PoD. (1891), 18,977 ; (1901), 


17,224. ^ , 

SU’TTON COLDFIELD, an ancient town, voa 
now a municipal borough of England, in Warwick- 
shire, 7 miles north-eaat of Bir mi n gh am. It has 
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bteii nwob ixnpfoyed of late years and is now a 
^▼ounte place of residence with the bosineaa people 
c£ Birmingham, Walsall, and other towns. There 
is a fine park, a handsome town-hall, and other 
important huUdings. Pop. (1891), 8685; (1901), 
14,264. 

SUTTOX-IN-ASHFIELD, an ancient market- 
town of England, in Nottinghamshire, 3 miles south- 
west of Ik&nsfield. There are manufactures of 
hosiery and chemical manures, and in the viciniiy 
are ooilieries, lime- works, &c. Fop. (1891), 10,562; 
(1901), 14,862. 

SUVA, the capital (since 1880) of the British 
crown colony of the Fiji Islands. It is situated on 
the south coast of Viti Levu, the largest island of 
the group, 1770 miles from Sydney, 1140 from Auck- 
land 2780 from Honolulu, and 5215 from Vancou- 
ver, and it has a good harbour. Among the build- 
ings and institutions of the town are the government 
bmldings, three churches, four hotels, a mechanics’ 
institute with library, a post-office, jail, lunatic 
a^lum, hospital, many stores and warwouses, Ac. 
Pop. in 1901 (whites), 1073. 

SUWARROW (or Suvabop) ISLANDS, a group 
of three low wooded islands in the Pacific, about 450 
miles N.N.W. of Cook or Hervey Islands, and about 
the same distance B. of Samoa. They were annexed 
to Britain in 1889. 

SWADLINCOTE, a town of England, in Derby- 
ahire, about half-way between Burton-on-Trent and 
Ashley-de-la-2iOUGh, a place of recent upgrowth, 
with a town-hall, modem churches and chap^ Ac. 
It is noted for the manufacture of earthenware, in- 
cluding sanitary and fine goods, fire-bricks, Ac.; 
and there are also ooUieriee. Pop. (1891), 1^889 ; 
(1901), 18,014. 

SWAFFHAM, a market-town of England, in 
Norfolk, 25 miles west of Norwich, with a fine fif- 
teenth-centuzy church, town-hall, market-cross, Ac. 
Pop. (1891), 8636; (1901), 8371. 

SWAHILI. See Suaheli in Supp. 

8WAKOPMUND, a station in German South- 
west Africa, situated at the mouth of the Swakop 
River, which bounds the Walfish Bay settlement 
on the north. See South-West Africa in Supp. 

SWAN, Joseph Wilson, inventor, was bom in 
Sunderland on Oct. 31, 1828, and educated near his 
native town. He invented the carbon process of 
making autotypes, and with Mr. Woodbury intro- 
duced Woodburytj^. (See Photography.) To 
him also is due the invention of the dry plate, which 
has revolutionized photography. His name is, how- 
ever, best known in connection with a form of in- 
candescent electric lamp devised by him, which was 
the earliest in date of the many electric lamps now 
in use. His other inventions include a miner's elec- 
tric safety-lamp, and various improvements in photo- 
mechani^ printing and electro - metallurgical de- 
position. He is a Knight of the Legion of Honour, 
vice-president of the Royal Photopaphic Society, 
and in 1898-99 he was president of the Institution 
of Electrical Engineers. 

SWAN RIVER, a river in Western Australia, 
which colony was originally known as the *Swan 
River Settlement*. Perth, the capital of the colony, 
is on the Swan River, and Fremantle is at its 
mouth. The length of the river is about 150 miles. 

SWAT, a mountainous territoiy on the extreme 
north-west of British India, included in the North- 
west Frontier Province, and named from a river 
which flows through it The territoiy is bounded by 
Bajaur on the west, Ohitral on the north, and the 
Pe^war division on the south. The river rises on 
the southern slope of the mountains bounding Ohit- 
xal on the aouth, and flows southwards parallel to 


the Indus to join the Cabal River a short distsnoe 
north-east of Peehawar. Thana and Aladaml are 
towns on its banks in the Swat district. 

SWATOW, a port of China, in the province of 
Kwang-tung, at the mouth of the Han Kver. It is 
entirdly of modem origin, being built on ground 
recently recovered from the sea. It was opened to 
foreign commerce in 1869. The chief trade is with 
Hong-Kong. The principal exports are sugar, to- 
bacco, native cloth, grass-cloth, ground-nuts, joss- 
paper, oranges, tea, Ac.; and the imports comprise 
opium, cotton piece-goods and yam, woollens, coal, 
kerosene-oil, rice, Aa The total annual trade is 
now valued at nearly £7,000,000. Swatow has also 
manufactures of bean-cake and sugar-refining. Pop. 
81,000. 

SWEATING SYSTEM, any intern according to 
which work-people are overworked and poorly paid, 
especially the system by which sub-contractors under- 
take to do work in their own houses or small work- 
shops, and employ others to do it, making a profit 
for themselves by the difference between the contract 
prices and the wages they pay their assistants. The 
object of the sub -contractor or sweater being to 
secure as larp a margm of profit as possible, the 
tendency of the (^stem is to grind the workers down 
to the lowest possible limit. Excessive hours of 
labour, unhealthy conditions, and a great extension 
of the employment of women and children where it 
is least advisable, are among the other evils attend- 
ant on the system. The tmloring trade gives the 
greatest scope for the operations of the sweater. A 
report to the Board of IVade on the Sweating System 
in the east end of London, prepared by ]&. John 
Burnett, the labour correspondent of the Board, was 
published in Dec. 1887, and a committee of the 
Lords was subsequently appointed to incmire into 
the sweating system in this portion of London. The 
scope of the commission was afterwards extended, 
and the localities investigated comprised London, 
Woolwich, Chatham, Sheffield, Newcastle, Leeds, 
Glasgow, Edinburgh, Liverpool, Manchester, Bir- 
mingham, Ac. The report of this commission (1890) 
is of great value to the student of economics and 
social conditions, and it has led to various legislative 
changes directed against the system. 

SWEET-BRIAR, or Sweet-bbiee (Jlota rubi- 
fftnom), a species of rose, a native of Britain, which 
grows wild, but is often planted in hedges and gar- 
dens on account of the sweet balsamic smell of its 
small leaves and flowers. Many varieties are dis- 
tinguuhed, of which some half-dozen are found wild 
in Britain. It is also called the eglantine. 

SWETE, Henby Barclay, bi^cal scholar, was 
bom on March 14, 1835, at Bristol, where his father 
was a clergyman. He was educated at King’s 
College London, and Gonville and Caius College, 
Cambridge, where he gained several prizes, and 
graduated in 1858. Grained deacon in that year, 
he became dean, tutor, and theological lecturer in 
his college in 1869, holding these posts till his ap- 
pointment as rector of Ashdon, Ess^ in 1877. He 
was professor of pastoral theology in King’s College, 
London, from 1882 till 1890, and examining chap- 
lain to the Bishop of St. Albans from 1881 tiU 1690; 
and since 1890 he has been Regius professor of 
divinity at Cambridge. His published works in- 
clude Early History of the Dwtrine of the Holy 
Spirit (1878) ; History of the Doctrine of the Pro- 
cession of the Holy Spirit (1876); Commentary of 
Theodore of Mopsuestia on the Minor Epistles of 
Saint Paul (1880-82); The Old Testament m Ghwek, 
acoording to the Septuagmt (three vols., 1887-94 ; 
new edition, 1895-99) ; The Akhmtm Fragment of 
the Apocryphal GoQ»el of Saint Petsr (ISM) ; The 
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Creed in Relfttioii to PrimitiTe C^ristMiii^ 
(1^4 ; 8id ed^ 1899) ; Faith in Belation to Oieed, 
Thou^t, and Life (1895) ; Church ^^ervioes and 
Servioe-Books before the Reformation (1896) ; The 
Gospel Aooocdinff to Saint Mark, and the Greek 
Text) with Introduction, Notes, and Indioes (1898); 
and An Introduction to tl^ Old Testament in Gre^ 
(1900). He also contributed to Smith and Wace’s 
Xliotionaiy of Christian Biograj^y and to Hastings* 
Dictionary of the Bible. 

SWINBURNE, Aloibkon Chabli^ English 
poet, son of Admiral Charles Henry Swinburne by 
a daughter of the third Earl of Ashbumham, was 
bom in London on April 5, 1887. He entered 
Balliol College, OxforA in 1857, but left the uni> 
Tersity before graduating and went to Florence, 
where he made the acquaintance of Walter Savage 
Landor. His first published work, The Queen- 
mother and Rosamond, comprising two plays, ap- 
peared in 1861, but attracted little attention; but 
Atalanta in Calydon (1865), a tragedy of the 
<^laBHiral type, dealing with a classioal subject, was 
At once recognized as the work of a poet of no mean 
order. Chastelard : A Tragedy, treating of an inci- 
dent in the career of Maty, Queen of Scots, was 
published later in the same year; and in 1866 he 

f ained notoriety without adding to his reputation 
y the first series of Poems and Ballads. This 
volume was attacked on the score of indecency, and 
the publishers at onoe withdrew it from circulation. 
Mr. Swinburne made a scornful reply to his critics 
in Notes on Poems and Reviews (1866), and im- 
mediately afterwards re-issued the volume in an ex- 
purgated form through other publishers. The just 
indignation of the critica, however, it must now 
be i^mitted, obscured for the time the really great 
merits of some of the poems and ballads. A Song 
of Italy (1867) ^ve fine thoi^h somewhat obscure 
expression to his ardent political sympathies and 
hero-worship, and was succeeded by Siena (1868), 
another poem on an Italian subject. An Ode on 
the Pnjclamation of the French Republic (1870) 
prepared the way for his Son^ before Sunrise (1871), 
in which a kind of pantheism and republicanism 
are set forth in melodious and skilfully-constructed 
verse. He returned to tragedy and Mary Stuart in 
Both well (1874), and in 1875 republished his Song 
of Italy, Ode on the Proclamation of the French 
Republic, and Dine in a volume with the title Songs 
of Two Nations. Erechtheus: A Tragedy (1876), 
raised him, as one reviewer put it, from the rank of 
a fine poet to that of a great one, and his subsequent 
poems have, on the whole, greatly enhanced his re- 
putation. These are, in order: Poems and Ballads: 
ckxxmd Series (1878); Songs of the Sprin^ides 
(1880), consisting of three fine sea poems and a birth- 
day ode to Victor Hugo; Studios in Song (1880); 
Mary Stuart: a Tragedy (1881), the last of his 
Scottish trilogy; Tristram of Lyonesse, and other 
Poems (1882), perhaps his finest volume, containing, 
in the title jxiem, one of his most perfect works; 
A Century of Roundels (1883); A Midsummer Holi- 
day, and other P(»ems (1884); Marino Faliero: A 
Tragedy (1885); Locrine: A Tragedy (1887); Poems 
and Ballids: Third Series (1889); The Sisters: A 
Tr^edy (1892); Astrophel and other Poems (1894); 
A of Balen (1896); and Rosamund, Queen of 
the Lombards: A Tragedy (1899). Mr. Swinburne 
is not only a poet of high rank but also a fine critic, 
though his judgment is not always to be depended 
on. His prose style has many of the best qualities 
of his verse, and its charm is apt to make his studies 
appear more profound than they really ore. His 
volumes of appreciations ore the following: William 
Bloke: A Critical Essay (1867); Essays and Studies 


(1875); Geoige Ohspmsa: A Orittosl Essay (1876); 
A Note on Charlotte Brontfi (1877); A Study of 
Shakespeare (1879) ; MisoeUaniss (1886) ; A Study 
of Victor Hugo (1886), a valuable work on his 
especial hero ; A Study of Ben Jonson (1889) ; and 
Studies in Prose and Poetry (1894). A volume of 
selections from his pc^tioiJ works was issued in 
1887. Mr. Swinburne is unquestionably the greatest 
master of metres and of melody among poets of the 
Victorian era. He uses onapastic and dactylic 
verses very frequently and wi^ complete mastery, 
but the devices required to save such verses from 
uniformity and horshne^ especially that of allitera- 
tion, often appear in his iambic and other metres, 
where they seem like mannerisms. Beauty of lan- 
guage is but too often the chief mark of his verse ; 
in Mr. Courtney's words, he uses many adjectives 
and suggests few thoughts: * Brilliantly gift^ pro- 
fusely voluble, passionately riietorioal, he puts ^fore 
us too often phrases instei^ of thoughts, verbal con- 
tortions instead of conceptions ... he is not crea- 
tive, not original in the l^st and largest sense of the 
word, because not instinct with illuminating ideas'. 
In 1871 he and D. G. Rossetti, who with William 
Morris have been called Pre-Raphaelite poets, were 
attacked by Robert Buchanan in an article on 
The Fleshly School of Poetiy. Swinburne replied 
in Under the Microscope (1872). He also wrote a 
series of parodies under the title The Modem Hep- 
talogia (1880) ; and in 1876 he issued a pamphlet 
against Gladstone. Bee the enthuriastio study by 
Wratislaw (1901); Courtney's Studies New and 
Old (1888); Lowell’s My Study Windows (1871). 

SWINE FEVER, or Swinb Plaoub, is known 
as hog cholera in America, where it has caused 
enormous losses. It is a specific contagious fever, 
generally very rapid in its course, death ensuing in 
a very few days. To suppress the disease, all affected 
pigs, and if necessary those which have been in con- 
tact with them, must l)e killed, and the carcasses and 
litter burned or deeply buried. See CoNTAOloUB 
Diseases (Animals) Act. 

SWINTON, a town of England, in the West 
Riding of Yorkshire, 10 miles north-east of Sheffield. 
It is an industrial place, with pottery- works, glass- 
works, iron-works, coal-mines, railway-works, &c. 
Pop. (1891), 9706; (1901), 12,217. 

SWINTON ANT) PENDLEBURY, a town of 
England, in Lancashire, al)out 44 miles north-west 
of the centre of Manchester, witn manufactures of 
cotton and other industries. Pop. (1891), 21,637; 
(1901), 27,001. 

SYDNEY, a town of Canada, capital of Capo 
Breton county. Nova Scotia, on Cape Breton Island, 
on the south-west arm of Sydney harbour. It is a 
prosperous town and coaling station with an excel- 
lent harbour, and is connected by rail with North 
Sydney and other coal-mining centres. Steamers 
ply to Halifax (284 miles), North Sydney, Sydney 
Mines (lK>th on Sydney harlwur), and other ports. 
Pop. of Sydney in 1891, 2427, in 1901, 9909; of 
North Sydney (1891), 2522; (1901), 4646; of Sydney 
Mines (1891), 2446; (1901), 8191. 

SYLHET. SeeSiLHHrr. 

SYLLABUS, a document issued hpr Pope Pius 
IX., Dec. 8, 1864, which conderamd eighty current 
doctrines of the age as heresies. The syllabus re- 
asserts all the claims of the medimval papacy. It 
provoked conflicts between the papal and the civil 
power in Prussia, Austria, and Brazil. 

SYLT, an island in the North Sea, off the coast 
of Schleswig-Holstein, to which province of Prussia 
it belongs; about 22 miles long, very narrow, but 
with a projecting peninsula on the east side ; area^ 
40 square miles. It oonsistB mainly of sand-dtmesi 
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with Mfoe MMtnre for die^. The mhabitaiits are Moods (1878), New and Old (1880), Animi 9'(gcii» 
moetfy Frinans 1^ origin, and are laigel^ engaged (1882), and Vagabonduli Lib^us (1884), ▼^tonea 
in fltoing. The uland k also a sea-bathing centre, ii graceful and thoughtful but uninspired • veiBat 
Pm ^5), 2404. Hves of Shelley (1878), and Sir Philip mney (1886),. 

fiTMOND&k John Addington, man of letters, in the series of English Men of Letters; Sha^ 
son of a physician, was bom at Bristol on Oct. 5, meare’s Predecessors (1884); Ben Jonson (1886); 
1840. He was educated at Harrow, and in 1858 ^says. Speculative and Sugg^ve (two vols., 1890), 
he went to Balliol Oolle^ Oxford, where he gradu- and In me Key of Blue (1893) ; Our I^e in the 
ated with a first in classics. He gained the Newdi- Swiss Highlands (1891), to which one of his 
gate prize for a poem on The Esoorial in 1860, and daughters oontribut^; Life of Michelangelo Buo- 
the Ohanoellor's prize for an essay on The Benais- narroti (two vols., 1892); Walt Whitman: A Study 
sance in 1863. In 1862 he gained a fellowship at (1893); Blank Verse (1894); and Giovanni Boo- 
Magdalen College, which he vacated two years later cacOio, Man and Author (1894); besides contributions 
on the occasion of his marriage. Not long after- to the Encyclopedia Britannica. Symonds did some 
wards a consumptive tendency declared itself, and of his best work in translation from the Italian, 
most of his subsequent life was passed on the His version of the Autobiography of Benvenuto 
Continent, especially (from 1878) at Davos Platz, Cellini (1887) is a masterpiece, and that of Count 
in Switzerland. He died in Borne on April 19, Carlo Gozzi's Autobiograpny (1890) is also notable. 
1893, and is buried near Shelley. Symonds* chief His translations of the sonnets of Michael Angelo 
work is his comprehensive history of The Benais- and Campanella (1878) are almost perfect, and he 
sance in Italy, in seven volumes distributed thus: was also extremely successful in his renderings of 
The Age of the Despots (1875; 2nd ed., 1880); medisval student -songs published under the title, 
The Bevival of Learning (1877; new ed., 1882); Wine, Women, and Song (1884). See the excellent 
The Fine Arts (1877 ; new ed., 1882) ; Italian biomphy by H. F. Brown (1895). 

Literature (two vols., 1881); The Catholic Beaotion I^NDICATE, a variety of the trutt (which see 
(two vols., 1886). An abridged edition of the whole in Supp.), especially a less-developed form of trust 
was issued by Lieut. -Col. Pearson in 1893. This SYB-DABIA. See Sir-Dabia. 

work is rather a series of monographs than a sys- SZABADKA. See Theresiopbl. 

tematic history, but it shows througnout a thorough SZABVAS, a town of Hungary, county of B4k^ 
grasp of the subject, wide sympathies, and a broad on the left bank of the Koros. It has a trade in 
outlook, and it is written in a style of much charm cattle. Pop. (1890), 24,393; (1900), 25,773. 
and eloquence. His other works are : Sketches in SZEMAO. See Ssumao in Scpp. 

Italy and Greece (1874); Sketches and Studies in SZIGETH, or Szigetvar, a town of South- 

Italy (1879); and Italian Byways (1883), containing western Hungary, in the county of Somogy, on the 
much admirable description ; Introduction to the river Almas, 120 miles s.8.w. of Budapes^ formerly 
Study of Dante (1872; 2nd ed., 1890), and Studies an important fortress. It is famous for its defence 
of the Gh*eek Poets (two series, 1873 and 1876), two by Zrinyi in 1566 i^inst a large Turkish force 
excellent examples of critical appreciation ; Many under Suleiman II. Pop. 5078. 


T. 


TAASINGE, an island of Denmark, south of abdominal phthisis, or consumption of the bowels, 
Funen; area, 29 square miles. The northern por- is a disease of the bowels caus^ by the formation 
tion is hilly, but the south is fiat, fertile, and wooded, of tubercles similar to those of the lungs in ordinary 
Fruit is cultivated. Pop. 4840. consumption. These are formed most abundantly 

TABES, a term applied to a disease characterized in the neighbourhood of Peyer's glands. It causes 
by a graduidly progressive emaciation of the whole extreme wasting, feebleness, and thinness of bodjTf 
body, accompanied with languor, depressed spirit^ and recovery is rare. Treatment is of little avail, 
and, for the most part, imperfect or obscure hectic and is usually directed to maintaining the patient's 
fever, without the real cause of the affection being general health . — Tabes dorsalis is the same as Zoco- 
properly localized or defined . — Tabes mesenterica, motor ataxy (which see in SuPif.). 








